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The Final Design Submission Miles 890 - 935.9(s) September, 1975 

is a second submission for th i s  section of the proposed Mackenzie 

Highway. It includes a nunber of revisions to  the  horizontal and 

vertical aligment, detailed culvert design drawings and the D.P.W. 

response to the comments on the Preliminary Submission Miles 935 9(s) 
"" "" . 

nn? submi tted by the Di rector rn .- n n ---- t, n"-"-~ -C Indi an 

Affairs and Northern Development . 

The reader should note that this  report forms only part  of a total 

design  submission, the major portion of which is contained in separate 

plan form. 



CHAPTER1 

Letter of Direc t ion  for Preliminary Design 

Submission Miles - 902 d.d. J u l y  8 ,  1975 

as amended by letter d.  d. A u g u s t  6, 1975. 

7 .  ALIGNMENT 

( a )  Horizontal 

Certain sections of t h e  alignment should be reviewed 

and attempts made t o  better co-ordinate the vertical 

and horizontal alignment. More speci f ical ly ,  t h e  

following sections should be  examined so as t o  

eliminate combinations such a horizontal curve 

tangents : 

M. 916 S&. 1023- 1003 

M .  921 Sta. 754-  747 

M .  926 Sta. 497-47s  

M. 927 S&. 46  1-444 

M .  928 S&. 407- 388 

M. 932 Sta. 200- 176 

A re-alignment to the  southwest of the highway section 

from Mile 929 to 931 should be considered (bee i tem 6 ( b ) ) .  

( b )  Vertical 

The previously mentioned sections i n   t h e  horizontal 

alignment should be reviewed and attempts made to smooth 

out the vertical alignment. "Particular attention should 
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921 

be paid to the segments M. 905 (Sta. 1619-   161 1 )  and 

M. 91  1 (Sta. 1306- 1287) ." 

The horizontal and vertical alignment has been reviewed i n  

the areas specified  with the following results: 

MILE STATIONS (COMMENTS 

9 16 1023 - 1003 Gradeline adjusted. 
See Mile Sheet. 

Gradeline adjusted. 
See Mile Sheet. 

9 26 

927 

928 

9 32 

905 

754 - 747 

497 - 478 

461 - 444 ) 
) 

407 - 388 ) 
) 

200 - 176 ) 

1619 - 1611) 
) 

) 
) 

) 
) 
) 

) 

) 
) 
) 
) 
) 

9 11 1306 - 1287 

Horizontal alignment 
revised Jan. 1975. 

Horizontal alignment 

changes would not 

significantly improve 

gradeline  without undue 

increases i n  highway 

length. The gradeline 

could be smoothed by 

introducing cuts or  

extensive fills but 

the improvement possibly 

does not warrant the 

costs. The existing 

gradeline is considered 

adequate. 

F i l l  heights have been 

reduced to reduce costs. 
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See response to comment 6 (b) re: alignment Mile 929 

to 931. 

2 .  DRAINAGE 

( a )  Any culverts placed i n  the following locations should 

be designed with  consideration of possible  icing 

problems: M. 929 .5 ,   912 .5 ,   910 .4 ,   909 .5 ,   907 .8 ,   905 .4  

and any other l o w  points. 

The streams noted above w i l l  be inspected  prior to con- 

struction. If icing is evident or appears  probable 

overflow pipes and/or steam pipes w i l l  be added to the 

culvert installations now proposed. 

3 .  SOI LS 

The specified  area w i l l  be' re-drilled  prior to con- 

struction to ascertain  the  extent of the ice. 

The presently proposed design  includes  sub-cutting to 

provide 6 feet minimum of imported material  (shale) 

under the roadway surface and 3 feet  over the backslopes. 
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A l l  cuts through fine-grained  material w i l l  be sub-cut 

and backslopes blanketed as noted under (b) above. 

4. BORROW AREAS 

( a )  Once the  borrow pit access road at Mile 975.6 A 

abandoned, a berm should be established at the  

junction of the highways and access road t o  prevent 

t he  driver from seeing dawn the access  road. 

The access road referred to has been realigned to 

provide a right angle intersection with  the proposed 

highway. The existing  cut-line w i l l  not be widened 

in  the  area where it meets the highway right-of-way 

to minimize the  extent of revegetation measures 

required. A berm is not considered a practical  alter- 

native as it would entail  additional  clearing and more 

extensive re-vegetation measures. 

5 .  EFFECTS  OF  CONSTRUCTlON ON W l L D L l F E   R E S O U R C E S  

( a )  A wolf den is located on a gravel ridge i n  the vicinity 

of a proposed lookout at Mile 904.4. If the  den is i n  

use, the proposed l o o k o u t  is not t o  be constructed. 

D.P.W. has no plans for a  lookout a t  the site noted. 
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6.  E F F E C T S  OF CONSTRUCTION ON WATERFOWL AND AQUATIC  FURBEARERS 

(a )  Between Mile 9 2 9  t o  93  1, the highway passes among seven 

active beaver lodges (four t o  the  northeast and three 

t o  the southwest). The importance of t h e  area t o  

waterfowl and aquatic furbearers should be recognized 

when culverts for overland drainage are designed and 

ins ta l led ,  so that no permanent water Level change 

will follow. 

( b )  In view af 6 ( a ) ,  a  re-alignment t o  t h e  southwest of the 

present right-of-way between W e  9 2 9  t o  931 should be 

considered. 

(a) Sufficient  culverts to handle  overland  drainage are in- 

cluded in  the design i n  order that  alterations of the 

present water level w i l l  be minimal or non-existant. 

(b) A preliminary  investigation of possible re-alignments 

to the southwest of the present alignment, done  on 

aerial  photographs, does not  indicate a new route 

that would alleviate this problem appreciably  without 

significantly  increasing the length of the present 

alignment . 

7. ARCHAEOLOGICAL CONCERNS 
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carried o u t  by the N a t i o n a l  Museum of Man. The   Na t iona l  

Museum of Man are t o  b e   c o n s u l t e d   s u f f i c i e n t l y  far ahead of 

t h e  start of a n y   a c t i v i t y  t o  permit them to mount a n  

appropriate field program. 

The environmental impact sheets indicate  several areas 

where additional surveys, testing and possible excavation 

may be required by the National Museum of Man. This Depart- 

ment w i l l  inform the National Museum of Man of the start of 

any activity  in the area as soon as firm program information 
becomes available. 

8. 'IMPACT ON WATER BODIES 

Siltation from embankment material w i l l  be non-existant as a rock 

gradeline is proposed for  this  section. In addition the con- 

tractor will be cautioned to minimize disturbance to existing 

streams during  construction. 
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CHAPTER 2 

(a) Horizontal 

Alignment revisions have been incorporated i n  the 

following areas: 

888.3 - 890.5 
892.1 - 892.8 
894.1 - 897.3 
899.6 - 900.5 
901.7 - 902.1 
903.6 - 904.2 
914.8 - 915.1 
926.0 - 927.4 
932.7 - 933.8 

Details and rationale  for the changes are included i n  the 

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

Update Report of January, 1975. 

(b) V e r t i c a l  

A large number of changes to the gradeline have been in- 

cluded to reduce borrow requirements. Fifty (50) m.p.h. 

design  speed sag curves have  been used where this has 

resulted in  significant reduction i n  f i l l  heights. Design 

speed for crests remains a t  sixty (60) m.p.h. 
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2. DRAINAGE 

S i t e  specific designs have been provided for a l l  proposed culverts 

72" diameter and larger. This in  general corresponds to drainage 

areas greater than 0.7 square miles although  drainage from sane 

areas larger than the above minimum have been handled by multiple 

smaller culverts. 

Drainage areas and flood and fish flows have been taken, in  

general, from the FENCO”Report Bridge  and Culvert Hydraullics , 
Fort Good Hope to Dempster Highway, March, 1974.” A study of 

1" = 3000' aerial photography by D.P.W. staff  showed, however, 

that sane of the FENCO drainage areas w e r e  incorrect - sane 
being too small and some incorporating two or more smaller 

separate basins. Where large  discrepancies w e r e  noted the drain- 

age areas were re-calculated and the design discharges determined 

from Figure 15 of the above noted FENCO Report. Fish  migration 

discharges,where  applicable,were adjusted in proportion to the 

changes i n  design discharge. 

Drainage areas and design  discharges used for design are summarized 

in Appendix "B" - Hydrology Summary. 

Other information including  inlet: and exit velocities is shown 

on the respective  culvert drawings. 
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3. SOILS 

A limited number of cuts are planned through ice-rich  fine- 

grained soils to improve the gradeline and minimize construction 

costs. In such cuts 6 feet minimum of imported material w i l l  be 

provided under the roadway and backslopes w i l l  be blanketed w i t h  

the same material to a minimum thickness of 3' . 

All icerich fine-grained material excavated from cuts w i l l  

be w a s t e d  within the right-of-way or hauled to a borrow pit .  

In large quantities,  separate off  right-of-way waste areas may 

be required to reduce haul costs and details of these waste areas, 

as required, w i l l  be included in the contract package. 

Additional ditch protection has not been specified as the shale 

blanket is expected to  provide adequate resistance to erosion. 

4. BORROW 

Approximate borrow pit   outl ines and access roads are shown on 

the Environmental Data Sheets and bore hole logs are shown on 

the 1"=1000' mosaics. 

Borrow requirements and approximate p i t   s izes  are as shown below. 

Areas are based on a p i t  depth in  a l l  cases of 45' w i t h  approximately 

1:1 side slopes. 



MILE 

934 (N) 

927.8 

924.9 

923.1 

919.7 

915.4 

913.2 

910.2 

904.5 

899.6 

893.6 

890.0 
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QUANTITY (cu. yd.) 

175,000 

370,000 

130,000 

145,000 

230,000 

180,000 

155,000 

400,000 

390,000 

320,000 

290,000 

40,000 

AREA (Acres) 

4.3 (existing p i t )  

7.6 

3.8 

3.9 

5.3 

4.4 

4.1 

7.4 

7.1 

6.6 

6.0 

size indeteminate 

as this p i t  will 

also be used for 

construction south 

of Mile  890. 





DESIGN DATA 

892.4 

897.9 
899.9 
901.5 
"- 

905.4 

805.8 

"- 
909.5 

910.4 

915.7 

916.1 

917.2 

917.6 

918.2 

918.6 

919.2 
919.7 

921.5 
923.6 
924.6 

925.3 
927.8 

928.1 
928.5 

928.9 

0.9 
42.0 
2.0 
27 .O 
"- 

1.7 

1.9 

"- 
1.4 
.2 

17.8 

9.0 

9.1 

.7 

1.6 

1.4 

6.5 
5.4 

14.1 

0.9 
2.1 
2.1 
1.0 

3.8 

.7 

5.1 

Q," Qp* 

145 ,---- 

1050 

330  840 

55  221 
390 

-" -" 

240 --- 

260 --- 

-" -" 
210 --- 
50 

810 210 

600 
--- 630 

--- 

130 
--- 230 

--- 

210 

--- 470 

--- 520 

--- 

730  182 
150 

--- 275 

--- 

--- 160 

--- 275 

405 

--- 460 

--- 120 

--- 

I 

HYDROLOGY SuM?IARY 

M I L E  890 - M I L E  936 

=LE 
892.4 

898.0 
899.9 
901.5 

904.9 

- 

"- 

905.8 

909.2 
"- 
910.3 

915.6 

917,O 

918.2 

"- 
"- 
919.7 

921.5 

923.7 
924.6 

925.3 
"- 

928.0 
"- 
928.9 

* QD = 50 yr. Design Discharge; 

FENCO - 
AREA 

0.7 
2 

2.0 
27 .O 

.8 

- 

"- 

4.2 

0.7 
"- 
3 . 0  

14.5 

19.1 

"- 
6.7 

"- 

"- 
6.5 

14.1 
0.9 
275 
2.1 
"- 

3.8 
"- 
5.1 

- 

Q, 
130 

1050 
221 

840 

140 

"- 

420 

130 
"- 
370 

750 

850 

"- 
520 

"- 
"- 
520 

7  30 
150 
"- 
"- 
"- 

405 
"- 
460 

- 

L "_ 
390 
55 
330 
-" 

-" 

"- 

"- 
-" 
"- 

187 

"- 

"- 

"- 

"- 
"- 

182 
"- 
"- 

"_ 
"- 
"- 
"- 

QF = Fish  Migrati 

COMMJHTS 

qultiple 48" pipes. 

Included  several  distinct  smaller. 
drainage  areas. 

Included  by FENCO in  905.8-multiple 
48"  pipes. 
FENCO area  include  2  separate  drain- 
age areas. 
Included  in  915.6 

New  area  west of R.O.W. 

Balance  of  area  included  in  915.6 - 
small  pipes. 

New  Area  includes FENCO areas.  for 
909.5  and  910.3 

Included  by FENCO in  917.0. 

FENCO area  included  916.1  plus  other 
smaller  areas. 

Multiple 48" pipes. 
FENCO area  included  drainage  areas 
for  918.6  and  919.2. 
60" pipe. 

Indistinct  channel - multiple  small 
culverts. 

Multiple  small  culverts. 

Included  by FENCO in  928.1 - drainag 
area  indistinct - multiple 48" pipes 

Included  in  928.9  by FENCO. 

Drainage  area  actually  slightly 
.ller  than shown  due  to  inclusion 
2  maller separate  areas - 928.5 vlsaar& and 928. 
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Mackenzie  Highway, N.W.T. General  Requirements  Division 1 

D r a f t - M i l e  890 - 936 Page 1 o f17  
Sect ion 1 

1.1.2 Locat ion  

1.1.1  Descr ipt ion 

.1 

.2 

.1 1.1.3  Project  Access 
and  Servi  ces 

1.1.4  Land Use 
Regulat ions 

.2 

- 3  

.4  

.5  

. I  

.2 

The d e s c r i p t i o n   o f   t h e   c o n t r a c t  will be i n s e r t e d  
when t h e   c l i e n t s   p r o g r a m i n g   f o r   t h i s   s e c t i o n   o f  
the  proposed  highway  has been determined. 

The l o c a t i o n   o f   t h e   c o n t r a c t  limits will be i n s e r t e d  
when t h e   c l i e n t s   p r o g r a m i n g  has  been determined. 

Inuv i k ,  N.W.T. i s  a d j a c e n t   t o   a p p r o x i m a t e l y   M i l e  
971 o f   t h e  Mackenzie Highway  and i s   t h e   c l o s e s t  
community t o   t h e   p r o j e c t .  

The C o n t r a c t o r   i s   r e f e r r e d   t o   t h e   s e c t i o n   o f   t h e s e  
s p e c i f i c a t i o n s   d e a l i n g   w i t h   t h e   c o n s t r u c t i o n  
schedule  Div is ion 1, Sect ion 2, f o r   i n f o r m a t i o n  on 
any t i m i n g   r e s t r i c t i o n s   t h a t   m i g h t  be a p p l i c a b l e  
t o   t h e   v a r i o u s  methods o f  access. 

I nuv i k ,  N.W.T. has a barge  landing  and a l l  weather 
paved a i r s t r i p .  It i s   n o t   a c c e s s i b l e  by p u b l i c  
road  f rom  southern Canada. 

Access t o   t h e   p r o j e c t   f r o m   I n u v i k  will be v i a   t h e  
Dempster  Highway. No a l ternate  access  routes will 
be a l  1 owed. 

The Cont rac tor  will be p e r m i t t e d   t o   c o n s t r u c t  a 
maximum o f  two a i r s t r i p s  on s e c t i o n s   o f   t h e  Highway. 
The roadway may be widened t o  a maximum top   w id th  
o f  50 f e e t   f o r  a l e n g t h   o f   a p p r o x i m a t e l y  2000' 
t o  handle l i g h t   a i r c r a f t .  The l o c a t i o n s  will be 
sub jec t   to   the   approva l   o f   the   Eng ineer .  Measure- 
ment f o r  a payment f o r   c o n s t r u c t i o n  will be i n  
accordance w i t h   t h e   a p p r o p r i a t e   U n i t   P r i c e   T a b l e  
items.  Maintenance will be performed  by  the 
Cont rac tor  a t  no cost   to   the  Depar tment .  

The above in fo rma t ion  on access i s  f o r  guidance  only 
and i t  will be t h e   r e s p o n s i b i l i t y  o f  the   Cont rac tor  
t o   f a m i l i a r i z e   h i m s e l f   w i t h   t h e   a v a i l a b i l i t y   o f  
t ranspor ta t ion   and  o ther   serv ices .  

Land Use 'Permi t   issued  to   th is   Depar tment   grants  
i t  t h e   a u t h o r i t y   t o   c a r r y   o u t   t h e   w o r k   d e s c r i b e d  
i n   t h e   S p e c i f i c a t i o n s  and  P lans  subject   to   the 
T e r r i t o r i a l  Land Use R e g u l a t i o n s   o f   t h e   T e r r i t o r i a l  
Land Use Act  and  the  Operating Terms and  Condit ions 
o f   t h e   P e r m i t .  A copy o f   t h e   P e r m i t  and  the  Operatin! 
Terms and Condi t ions i s   i n c l u d e d   i n  , and  forms p a r t  
o f   t h e s e   s p e c i f i c a t i o n s .  The Cont rac tor  will be 
r e q u i r e d   t o   o p e r a t e   w i t h i n   t h e   t e r m s   o f   t h e   P e r m i t  
and  attached  documents. 

The C o n t r a c t o r ' s   a t t e n t i o n   i s   d i r e c t e d   t o   A r t i c l e  8 
o f   t h e  General  Conditons o f   t h e   c o n t r a c t  and he i s  
hereby  advised he wi 1 1   b e   h e l d   f u l l y   r e s p o n s i b l e  
f o r   a l l   f i n e s  and pena l t i es   i ssued   aga ins t   t he  
Department  of  Publ i c  Works,  as Permi  tee  under  the 



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

Draft - Mile 890 - 936  Page 2 of 17 
Section 1 

1 .1 .4  Land  Use .2 
Regulations 
(Continued) 

1.1.5 Control  of  Materials 

1.1.6 Plan Profile 
Drawings 

1.1.7 Measurement of 
Quanti t i e s  

.1 

.2 

.1 

.2 

Land  Use Permit, result ing  directly  or  indirectly 
from the Contractor 's   activit ies 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  the work under this 
contract. 

The profile  elevations  differ from the  elevations 
shown  on the 1" t o  200' orthophoto mapping. 

The profile  elevations  are  elevations  established i n  
the   f ie ld  from Department of  Public Works  Bench 
Mark Elevations. The orthophoto mapping elevations 
a re  based on a separate map datum and indicate  the 
general re l ief   character is t ics  of the  terrain,  w i t h  
the  accuracy  obtainable from aer ia l  photogrammetry 
being  approximately w i t h i n  one-half  (1/2)  the 
elevation  difference between contours i n  open areas 
and w i t h i n  one quarter  (1/4)  the  height  of  the  trees 
i n  wooded areas. Where there i s  a discrepancy between 
the mapping and profile  elevations,   the  profile 
elevations will govern. 

NOTE: that  the  contour  interval i s  ten  (10)  feet; 
the  five  (5)  foot  contour  lines having been 
interpolated. 

Where there i s  a di  screpancy between plan and profi   le 
re la t ive  to  a horizontal  location,  the  profile will 
govern,  subject t o  final  layout i n  the f ie ld  by the 
Engineer. 

Linear: All l inear  measurements shall  be based on 
horizontal  distances,  except as noted  elsewhere i n  
these  specifications for the measurement of culvert 
instal la t ions.  

Vol  ume : 
.1 In  computing volumes of  excavation and  embankment 

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

.2 When' the  materials  are t o  be measured i n  the 
haulage  vehicle,  the  vehicle  shall be of a s ize  
and type  acceptable  to  the Engineer.  Unless 
approved vehicles  are of  uniform capacity, each 
must bear a plainly  legible  identification mark 
ind ica t ing   i t s   spec i f ic  approved capacity. Loads 
shall  be levelled and measured a t  the  point of 
delivery and no allowance  will be  made for  
settlement o f  the  material  while i n  t r ans i t .  



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

Draft - Mile 890 - 936 Section 1 
pane 3 - 

1 .1 .7  

1.1.8 

Measurement of . 3  Material  specified t o  be  measured by the 
Quanti   t ies cubic  yard may be weighed and such weights 
(Continued) shall  be converted to  cubic  yards for pay- 

ment purposes.  Factors of conversion from 
weight measurement to vol ume measurement will 
be determined by the Engineer and shall be 
agreed to  by the  Contractor  before such method 
of measurement of pay quantities  will be 
approved by the Engineer. 

. 3  Weight: 
.1 The term t o n  shall mean 2,000 pounds avoirdupois. 

.2  All materials which are  specified  for measurement 
by weight shall be weighed on scales approved 
by and a t  locations  designated by the Engineer. 
Trucks used t o  haul material being p a i d  for  
by weight shall be weighed  empty a t  such times 
as  the Engineer directs ,  and each truck sha l l  
bear a plainly  legible  identification mark. 

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

.4 I f  material i s  shipped by ra i l ,   the   car  weight 
w i  11 be accepted. 

Construction  Inter- .1 The Contractor  will be required  to  temporarily  cease 
ruptions  for Environ- operations on certain  sections of the  project  for 
mental Protection reasons of  protecting  the environment as  outlined i n  

Division 1 ,  Section 2 of the  specifications. The 
Contractor  shall  schedule and organize his works so 
that  the maximum o f  productive work can continue on 
other  sections o f  the  project d u r i n g  the  period(s) 
of constraint. 

.2 When an unscheduled shutdown o f  the  Contractor's 
operation has been ordered  for  reasons o f  protecting 
the environment, other than those  specified i n  
Division 1 ,  Section 2 ,  or i n  the  Operating Terms  and 
Conditions of the Land  Use Permit, and when, i n  the 
opinion of the Engineer any productive work 
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1.1.8  Construct ion  In ter -   .2   cannot   be  per formed  on  o ther   sect ions  o f   the 
rup t ions   fo r   Env i ron-   p ro jec t   by   the   equ ipment   a f fec ted   by   the   shu t -  
menta l   Protect ion down, payment will be made t o   t h e   C o n t r a c t o r  
(Continued) 

- 
for  equipment  and  labour  standby  costs as 
f o l  1 ows : 

.1  Production  Equipment  Standby:  Production 
- 

Equipment i s   o n l y   t h o s e   u n i t s   l i s t e d   i n   t h e  
fo l lowing  group:  
sc rapers ,   dozers / r ippers ,   f ron t  end  loaders, 
t r u c k s   l a r g e r   t h a n  8 cub ic   yards ,   rock  
d r i  11s , compressors  and  backhoes  and  shovels 
over  1/2  cubic  yard.  The formula t o  be 
app l i ed   i n   de te rm in ing   s tandby   cos ts   f o r  a 
piece  of   equipment  shal l  be  50% o f   t h e  
" A l  be r ta  Roadbui lders   Assoc ia t ion   Renta l  
Rate" i n   e f f e c t  a t  t he   t ime   o f   t he   s tandby  
less   t he   app l i cab le   ope ra to r  wage r a t e  
quoted i n   t h e   A s s o c i a t i o n   r a t e   s c h e d u l e .  
Such standby  costs will be a p p l i c a b l e   o n l y  - 
up t o  10  hours  per  day, 5 days pe r  week, 
t o  a maximum m o n t h l y   t o t a l   o f  200 hours  for  
any piece  of  equipment. - 
The f o l   l o w i n g  example i 11  us t ra tes   the  method 
o f   de termin ing   such a standby  rate  based  on  the 
1975 schedule o f   r a t e s :  - 
D-9 Cat  Complete w i t h  Dozer  and 
Ripper  ($70.00 + $9.00) = $79.00 - 
Less Opera t o r  
(Schedule A, Group 2 )  

Bare  Rental 

= $ 6.90 
--..I 

= $72.10 

Standby  Rate @ 50% o f   b a r e   r e n t a l  = $36.05 I 

.2  Labour  Standby:  Labour  standby  costs will be 
pa id   fo r   on ly   those  opera tors   ass igned  to   p roduc-  -. 

t i o n  equipment. Payments made will be i n  
accordance w i t h   A r t i c l e  45 o f   t h e  General  Condi- 
t i ons   o f   t he   con t rac t  and s h a l l  be  based on ".I 

actual   standby wage cos ts   and  cos ts   o f   board  and 
camp opera t ion   incur red   by   the   Cont rac tor .  The 
Cont tac to r  may be requ i red   to   p resent   cop ies   o f  
h i s   p a y r o l l   r e c o r d s   t o   s u p p o r t  any labour   cos ts  
c la imed  under   th is   sec t ion .  Payment for   board 
and camp opera t ion  will be c a l c u l a t e d  on t h e  
b a s i s   o f   t h e   U n i t   P r i c e   T a b l e   I t e m   " B o a r d   f o r  - 
E n g i n e e r ' s   S t a f f " .  

Production  Equipment  Standby  and  Labour  Standby 
s h a l l  be c o n s i d e r e d   f u l l  and f i n a l  compens- 
a t i o n   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 -  

- 

. 3  The proposed payments o u t l i n e d  above f o r  
L 

- 
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1.1.8  Construction  Inter- 
rupti ons for  Environ- 
mental Protection 
(Continued) 

1.1.9  Barricades and  Warning 
Signs  

1.1.10 Project S igns  

1.1.11 Layout of Work .1 

. 2  

1.1.12 Maintenance of Work .1 
Dur ing  Construction 

.2 

.3  (Continued) 
curred by the  Contractor because  of  unscheduled 
shutdown of his operations  for  protection of 
the environment. 

The Contractor s h a l l ,  a t  no expense t o  the 
Department, provide,  erect and maintain a l l  
necessary  barricades  suitable and suff ic ient  
l igh ts ,  danger signals and other signs and 
take  all  necessary  precautions  for  the pro- 
tection o f  the work  and the  safety of the 
public. 

The Contractor  shall  erect and maintain  the 
standard Department of  Public Works s ign ( s ) ,  
supplied by the Department. Measurement for  
payment for  the  erection and maintenance  of the 
sign( s )  w i  11 be  made  on a Change Order i n  
accordance w i t h  Clause 45 of the General 
Conditions of the  contract. 

The Engineer will   set   stakes and establish 
bench  marks to  indicate  the  location, 
a l  ignment and reference  elevations  for  the 
work. This will include  the  setting  out of 
one se t  of  clearing, f l a g g i n g ,   g r u b b i n g  
stakes,  offset  baseline, bench marks, work 
or  slope  stakes and culvert p l u g s ,  together 
w i t h  two se t s  of second grade  stakes. 

Any re-staking  resulting from the  care1  ess 
operations o f  the  Contractor  will be a t  the 
Contractor's expense. 

General 
The Contractor  shall  maintain a l l  work d u r i n g  
construction. The maintenance shall   consti tute 
continuous and effective work, prosecuted day 
by day, w i t h  adequate equipment and forces so 
that   the  roadway and/or   s t ructures   are ,   a t   a l l  
times,  kept i n  a condition  satisfactory  to  the 
Engineer . 

' m t s  and ridges caused by machinery or 
vehicles  shall be  removed  on the com- 
pleted  or  partially completed roadway. 

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

(c) Prior  to s p r i n g  thaw, snow shall  be  removed 
from the top o f  the road including  shoulders, 
for  the fu l l  length of  completed or  part- 
i a l l y  completed construction as directed 
by the Engineer. 
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1.1.12 Maintenance of Work .2 Roadway (Continued) 
During Construction ( d )  On completion of the  project and before 
(Continued) the  project  is  accepted by the  Engineer, 

the  Contractor will  grade  the  surface 
of the  entire  route i n  one continuous 
operation. 

1.1.13 Use of Roadway 
Dur ing  Construction 

( e )  Except as provided below for the thaw- 
i n g  o f  culverts,  maintenance will not 
be measured separately for payment, 
b u t  w i  11 be considered  incidental  to 
the  various U n i t  Price  Table  items. 

. 3  Icing of Culverts 
The Contractor  will be required t o  thaw iced 
culverts so as t o  ensure  that  culverts  are 
functioning  during  the  period of spring 
breakup. The Department will provide a 
mobile steamer for  this purpose and the 
Contractor w i  11 be responsible  for  operating 
and maintaining this u n i t  and will  return i t  
to  the Engineer i n  good condition upon  com- 
pleting  this work. This work w i  11 be measured 
for  payment as a Change Order i n  accordance 
w i t h  Clause 45 of the Gneral Conditions o f  the 
contract. 

Vehicles of the Government of Canada and the . 

Northwest Terr i tor ies ,   or  of the  agents or 
Contractors  thereof, will be allowed  access 
w i t h i n  the  l imits of the   cont rac t   a t   a l l  
times; however, the  Contractor may close 
the road t o  the  general  public d u r i n g  construc- 
t ion.  Should others  request  permission  to use 
any section of the  constructed roadway prior 
t o  completion,  authorization may  be granted 
upon consul tation w i t h ,  and written approval 
from the  Engineer. 

1.1.14 Forest  Protection and  The Contractor  shall comply w i t h  the  require- 
Fire F i g h t i n g  Equipment  ments for  forest  protection and f i r e  f i g h t i n g  

equipment regulations as outlined i n  the Land 
Use Permit and the  Forest  Protection  Ordinance, 
Chapter 38 of the Revised Ordinances  of the 
Northwest Terri tori es. 

1.1.15 Construction Camp 

The supply of f i r e  f i g h t i n g  equipment shall 
be incidental  to  the  contract and no separate 
measurement for payment will be  made therefor. 

The Contractor's camp and service  area  locations 
are  subject  to  the approval of the Engineer and 
sha l l  be s e t  up and operated i n  accordance w i t h  
the Government of  the Northwest Terri   tories I 

Regulations  governing  operation of  temporary 
f i   e l  d camps. 
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1.1.15  Construction Camp The Contractor  shall make application  to the 
(Continued)  Controller  of Water Rights, Department o f  

Indian  Affairs and Northern Development, 
Box 1500,  Yellowknife, N.W.T., for  authoriz- 
ation  for the use  of  water and disposal  of 
domestic sewage wastes a t  the camp i n  accord- 
ance w i t h  the Northern  Inland Waters  Act. 
The Contractor  shall  obtain this  authorization 
prior t o  camp startup. 

Untreated sewage shall  n o t  be discharged  directly 
or indirect ly   into any natural  waters. Depending 
on camp population , soi 1 conditions , cl  imatic 
conditions and time  duration of camp a t  one 
site,  the  following  generally  are  acceptable 
methods of sewage disposal: 

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

Discharge d i rec t ly   to  a sui tab le  
cribbed and covered  cesspool. 
Discharge t o  a suitably  cribbed 
1 each p i t  t h rough  a septic  tank 
or through a leach  cesspool com- 
partment. The septic  tank or leach 
cesspool compartment i s  for sett le- 
ment and digestion and fo r  sludge 
removal as  necessary. 
Discharge t o  an underground holding 
p i t  (which could be a cesspool , 
leach p i t  or   tank)   of   a t   least  one 
week retention capacity and discharged 
weekly from there   to  a lagoon by a 
portable pump and flexhose or   other  
sui tab1 e arrangement. The 1 agoon 
shall be suitably  located and a t  
l e a s t  300 feet  away from the camp 
be ing  served. 
The lagoon shall  have  a m i n i m u m  re- 
tention  period of  one year, a l i q u i d  
d e p t h  of  6 feet t o  8 feet ,  a free 
board min imum of 18 inches and i m -  
pervious berms having a 10 f t .  top 
w i d t h  and minimum slopes of 3:l.  
Suitable  precautions  shall be taken 
for  erosion  control. 

.2 Package treatment  plants such as   rotat ing 
Bi0 Disc,  Physical Chemical Plant ,   e tc .  
The plants  to be sized and operated  to 
produce an effluent of  secondary  treatment 
quali ty.  The Contractor  shall make every 
e f f o r t   t o  use water-saving fixtures i n  the 
camps such as  low water-use to i le t s ,   u r ina ls ,  
wash basin  taps, shower heads, and washing 
machi nes. 
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1.1.15  Construction Camp . 3  Prior  to  the  installation of the camp and 

be submitted to  the Engineer for approval. 
The construction camp and service  areas  shall ,  
upon being vacated, be 1 e f t  i n  a condi tion 
acceptable  to  the  Engineer. 

Section 1 

(Continued) related  services, a plan  of the  layout  shall 

1.1.16 Employment of the .1 The Contractor’s  attention  is drawn to  the 
Nati vë People following  guidelines on the Employment of the 

Native  People and Section 27( s )  of the General 
Conditions of the  contract.  Notwithstanding 
al  1 the terms  of  Section 27(2)  , special  arrange- 
ments are  required  for  this  contract i n  l ine  w i t h  
these  guidelines. The Contractor,  prior  to  re- 
cruiting  his work force,  shall meet w i t h :  

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

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

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

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

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

be required  to  notify  the Canada  Manpower 
Centre of al 1 jobs  prior t o  recruit ing 
the i r  work force and agree to   recui t  
t he i r  workers outside  the Northwest Ter- 
r i t o r i e s  only to  the  extent  that   qualified 
local  residents  are  not  available. The 
Canada  Manpower Centre will act   as   the 
employment referral  agency. 

.2 The Contractor will maintain  contact w i t h  
Liaison  Officers  provided by the  Terri torial  
Government. The Liaison  Officers will 
provide  counsel 1 ing  servi  ces  as  requi  red 
for  employees and their   families.  

.3  The prime Contractor will provide for   t ra in-  + 

i n g  on the  job  contracts,  to be arranged by 
the  Terri  torial Government, for  those 
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1.1.16 Employment  of the .2 (Con ti nued) 

Section 1 

Nati ve People 
(,Conti nued 1 . 3  indigenous  Terri  torial  residents who 

require  special  assistance i n  order  to 
f i  11 avai 1 able  jobs. 

1 .1 .17 Climatic  Conditions The Contractor's  attention i s  drawn to  the  severe 
climatic  conditions  at  the  location o f  the  project. 
Informati on regarding  the  cl  imati c condi t i  ons 
can be obtained from the Ministry of  Transport. 

1.1.18 Environmental The successful  bidder  shall  arrange t o  have 
Brief ings  a l l   h is   f ie ld   s taff   avai lable  for environ- 

mental breifings  for a period  of abou t  one 
hour when  he has commenced operation of  a l l  
equipment necessary t o  perform the work 
i denti f ied  as  clearing , g r u b b i n g  , common 
excavation, channel excavation and overhaul 
and thereafter approximately  every  three 
( 3 )  months. The Contractor  shall  provide 
space for  the  briefings a t  his camp.  The 
Department will arrange t o  have environmental 
experts  available fo r  the  briefings and will  
bear  the  cost of b r i n g i n g  i n  these  people. 
The briefings  will be scheduled t o  f i t  in 
w i t h  the  Contractor's  operation  (double 
s h i f t )  , so as  not t o  cause any  shutdown of the 
construction work. The Contractor will choose 
the time convenient  for h i m ,  w i t h i n  a period 
of ten (10) days,  as  provided  to h i m  by the 
Engineer i n  wri t i  ng. 

No payment will be  made to  the  Contractor  for 
the time t h a t  his  staff   at tend environmental 
briefings  and/or meetings related  to  the Land 
Use Regulations and protection of the  environ- 
ment . 
The Department may also have available i n  the 
camp, a short  photographic  slide  presentation 
outlining environmental  concerns and precautions 
to  be taken. I f  such i s  available,  the  Contractor 
shall  ensure new employees that  he b r ings  onto 
the work  view this  presentation as soon a f t e r  
arrival  as  possible. 

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

1.1.19 Additional  Information An additional  information package consisting  of: 
Package .1 Final Design Package 
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1.1.19  Additional  Information .2 Consul tant  reports (Environmental and 

Package (Continued) Geotechni cal ) 

. 3  Mass haul diagram. 

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

- 

1.1.20  Engineer's Camp and .1 Description: 
Board This item will consist of the  sett ing up,  

operating,  maintaining,  dismantling and 
moving the  Engineer's  trailer camp; the 
s u p p l y i n g  o f  meals, bedding and cleaning 
services  for  al  1 camp faci 1 i t i e s  and s taff   as  
may  be required  therefor. The Engineer's 
camp  may  be attached  to  the  Contractor's 
camp faci l i ty   subject   to  approval  of the 
Engi neer. 

.2 Accommodation: 
The Department will supply and the  Contractor 
will  service  as  outlined  herein  the  following 
equipment for  the  exclusive use of  the Engineer 
and his staff   for  the  duration of the work  and 
for  as long thereafter  as  required by the Engi- 
neer t o  complete final measurements. 

.1 One ( 1 )  o f f i ce   t r a i l e r  (10 f ee t  by 50 
fee t  more or 1 ess)  , three ( 3 )  eight-man 
s leeper   t ra i lers  (10 f ee t  by 50 f ee t  
more or l e s s ) ,  one ( 1 )  ablut ion  t ra i ler  
(1 O f ee t  by 30 fee t  more o r   l e s s ) ,  and  one 
(1)  recreat ion  t ra i ler  (10 f ee t  by 50 fee t  
more or   l ess ) .  

.2 

These t r a i l e r s  will be supplied  to  the 
Contractor a t  the barge  landing s i t e  on the 
Mackenzie River a t  i t s  confluence w i t h  
L i t t l e  Smi th  Creek. 

The t ra i lers   specif ied above shall be placed 
into a self-contained u n i t ,  and joined by a 
minimum 8 food wide  walkway having the same 
floor  elevation  as  the  trailers.  The  walkway 
will be weather-proof,  insulated and adequately 
heated and the  layout will be subject  to  the 
Engineer's  approval. I f  the Contractor has 
a camp w i t h  enclosed  weather-proof walkways, 
the  Engineer's camp  may  be joined t o  i t  and - 

- 



1.1.20  Engineer's Camp and .2  
Board (Continued) 

. 3  One 
a m  
one 
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(Continued) 

the  Department's  ablution  trailer may be 
eliminated and the  Engineer's staff  will 
use the  Contractor 's   ablution  facil i t ies.  

All the  trailers  specified above shall be 
adequately blocked and weather skirted  for 
w i n  t e r  opera t i  on. 

only unheated b u t  weathertight  storage  shed, 
in imum o f  8 foot by 12 foot and equipped w i t h  
locking door and one in te r ior  l i g h t ,  will 

be supplied by the  Contractor and placed  near 
the  Engineer's camp, solely  for  the  Engineer's 
use. 

.4 There shall be provided  near  the  office  trailer, 
f ive (5)  parking  places  for  vehicles  complete 
w i t h  f ive (5)  exter ior   e lectr ical   out le ts   for  
the  exclusive use of the  Engineer. 

.5 The trailers  supplied by the Department to   the  
Contractor  are  the  Contractor ' s responsi bi 1 i ty 
from the time he originally moves  them from 
the barge  landing site  for  the  duration o f  the 
contract. The t ra i le rs   sha l l  be s e t  u p  and 
ready for  occupancy a t  the same time as  the 
Contractor's own camp. A t  the completion of  
contract work, the  Contractor will return  these 
t ra i le rs   to   the  Department i n  the same shape 
as he received them, normal  wear and tear  excepted. 
The Engineer will   direct  whether t he   t r a i l e r s  
a re   to  be l e f t   a t   t h e   l a s t  campsite  location, 
move to  some other  location w i t h i n  the limits 
of the  project,  or  returned  to  the barge  landing. 

The Contractor  will be responsible  for  the 
operation of t h e   t r a i l e r s   a t  his own expense. 
The supplying and ins ta l l ing  of any replacement 
par ts   to   these  t ra i lers  will be carried  out 
by the  Contractor and the work wi l l  be measured 
for payment as a Change Order i n  accordance 
w i t h  Clause 45 of the Gneral Conditions of the 
contract. 

.6  Servi  ces; 

.1 The Contractor  shall  provide a l l  equipment, 
supplies and labour  required  to  prepare and 
serve each man  on the  Department's s t a f f ,  
registered and staying i n  the camp or  as 
otherwise  designated by the  Engineer, meals 
and services of the same quantity and 
quality  as provided for  the  Contractor's 
s taff .  A man will be considered t o  be i n  
camp unless he i s  signed  out  twenty-four 
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1.1.20 Engineer 's  Camp and  .6  Services  (Continuedl 

Board  (Continued) 
.1 

. 7  

.2 

. 3  

.4 

.5 

.6 

. 7  

hours  previous.  There may be v a r i a t i o n s  I 

i n   t h e  number o f  personnel  from  two t o  
twenty- four   over  a  season. 

The C o n t r a c t o r   s h a l l   c l e a n   t r a i l e r s   d a i l y  
and  change the   l i nen   week ly   o r  whenever a 
change i n  personnel   occurs.   "L inen"  shal l  
cons i s t   o f   t h ree   (3 )   b lanke ts ,   two  ( 2 )  
sheets, one ( 1 )   p i l l o w  and one ( 1 )   p i l l o w  
f o r  each  occupant. 

If the  Cont rac tor  shows movies,  the  Engineer's 
s t a f f   s h a l l  be a l l owed   to   a t tend   t hese  
showings. - 
A water and  sewer  system s h a l l  be prov ided 
by the   Cont rac tor   fo r   the   Depar tment 's  
camp o r   t he   Con t rac to r   sha l l   connec t   t he  
D e p a r t m e n t a l   a b l u t i o n   t r a i l e r   t o   h i s  
system. The Contractor   must   inc lude  the 
Department's t r a i l e r   u n i t s   i n   h i s   a p p l i c a t i o n  
under  the  Northern  In land  Waters  Act .  

A steady  and  dependable  source o f   e l e c t r i c  
power will be supp l ied   by   the   Cont rac tor .  
The Cont rac tor   sha l l   connect  a l l  r e q u i r e d '  
t r a i  1 ers,   bui  1 d i n g   a n d   e x t e r i   o r   o u t 1   e t s  
t o   t h i s  source. 

The C o n t r a c t o r   s h a l l   s u p p l y   a l l   t h e   f u e l  
requ i remen ts   f o r   t he  camp and s h a l l  see 
t h a t  e a c h   h e a t i n g   u n i t   i s   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 operat ing  con- 
d i   t i o n .  

The Cont rac tor   sha l l   d ismant le ,  move and 
r e - e s t a b l i s h   t h e  camp whenever he moves h i s  
own  camp. 

I 

3 

- 

Measurement f o r  Payment 

.1 Measurement f o r  payment f o r   t h e  camp s h a l l  
be on  a LUMP SUM p r i c e   f o r   t h e   d e l   i v e r y  , 
s e t  up, moving, r e - i n s t a l l a t i o n  and r e t u r n  
o f   t he   comp le te  camp as s p e c i f i e d   o r  as 
d i r e c t e d  by  the  Engineer. Such payment 
will i n c l u d e   f u l l   p r o v i s i o n   f o r   a l l  work  and 
m a t e r i a l s   t o   p r o v i d e   e n c l o s e d  walkways  and 
otherwise  complete  the camp and  provide 
f a c i l i t i e s  as s p e c i f i e d  above. The payment 
will also   cover   the   supp ly  and i n s t a l l a t i o n  
o f  a l l  serv ice   connect ions  and s e r v i c e   l i n e s  
o u t s i  de t h e   t r a i  1 ers  themselves. 
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1.1.20 Engineer ' s Camp and .7 (Continued) 
Board (Continued) 

.2 The quantity of board which will be measured 
for  payment will be the number of man-days 
and fractions  thereof,  that  the  Engineer's 
s ta f f  i s  registered i n  camp and shal l  i n -  
clude  the  supply,  preparation and serving 
of meals,  cleaning,  bedding,  fuel,  electric 
power, garbage and sewage disposal and a l l  
other l abour ,  materials and equipment re- 
quired for the  operation and maintenance 
of the camp. All part  days shall  be expressed 
t o  the  nearest t h i r d  based on the number of 
meals taken by the  occupant. 

1.1.21  Clearing and 
Grubbing  

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

(a )  Areas of right-of-way n o t  previously  cleared 
by others. 

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

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

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

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

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

Notwithstanding  Division 9 ,  Section 1 of the 
specifications, i n  areas of the  previously  cleared 
right-of-way,  the Engineer will designate t h a t  
g r u b b i n g  be carried  out  only on proposed excavation 
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1.1.21 Clearing and .2 
Grubbing (Continued) 

1.1.22  Excavation 

1.1.23 Embankments 

.1 

.2 

Grubbing (Continued): 

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

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

Channel Excavation, as  descri bed i n  D i  v i  sion 9 ,  
Section  3, of the  specifications,  i s  not  expected 
to  be a requirement under this contract. I f ,  
however, such excavation is  required d u r i n g  con- 
struction,  the  appropriate payment will be  made 
in  accordance w i t h  Article 45 of the General 
Conditions of the  contract. 

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

.1 

.2 

.3 

As this project   l ies  w i t h i n  the zone of 
permafrost i t  will be permissible t o  con- 
s t ruc t  embankment using so i l s  i n  a frozen 
s t a t e ,  i n  a manner designated by the 
Engi neer. 

When constructing embankment w i t h  frozen 
material,  the Engineer may direct   that   the  
embankment  be constructed  to a specified 
height above grade to  allow for settlement 
tha t  will occur when the  frozen embankment 
thaws  and consolidates. 

The Contractor i s  to  provide a minimum of 
one(1) g r i d  ro l l e r ,  one (1)  v i b r a t i n g  s teel  
drum compaction u n i t  Type A ,  one (1 ) 
vibratory  steel drum compaction u n i t  Type 
B ,  and  two ( 2 )  self-powered  hand-operated 
v i b r a t i n g  or tamping units. The Engineer 
may instruct  that   additional compaction 
units be placed on the work i f  necessary 
to  meet the  requirements of the  Contractor's 
schedule. 

The above units shall conform w i t h  the  require- 
ments fo r  compaction equipment described  in 
Division 9 ,  Section 4 of the  specifications. I 

P 
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1.1.23 Embankments .4 
(Continued) 

1.1.24  Culverts .1 

. 2  

Upon callup, a minimum of one eight (8) hour 
shift  of work will be specified by the Engineer 
for  the compaction equipment except for   the 
sel f-powered,  hand-operated vibrating  or tamping 
units. For these  units a minimum of one (1 ) 
hour o f  work will be specified by the Engineer 
upon callup.  Notwithstanding  the minimum callup 
provision, payment will n o t  be  made for any down- 
time or  interruptions  not  authorized by the 
Engineer . 
The locations of a l  1 cul verts and the  lengths of 
Corruguated Metal Pipe  Culverts  as shown  on the 
plans  are approximate  only. The exact  location 
of al 1 cul verts and  the  exact  lengths of Cor- 
rugated Metal Pipe  Culverts will  be determined 
i n  the   f ie ld  by the Engineer. 

The assembly and ins ta l la t ion  of a l l   cu lver t s  
shall be i n  accordance w i t h  Division 9,  Sections 
6 and 7 of the  specifications. All materials 
required for  Corruguated Metal Pipe Culverts 
and Corrugated Structural  Plate  Culverts will  
be supplied  to  the  Contractor by the Department 
as  fol lows : 
(Details will be inserted) 

Upon delivery of culvert  materials  as  outlined 
above, the  Contractor.shall supply the Engineer 
w i t h  a ce r t i f i ca t e  acknowledging receipt and  from 
then to  completion of the  project,  the  Contractor 
shall assume fu l l  responsibility  for  the  materials 
and shall  replace any lo s t  or damaged items a t  
no cost  to  the Department. The materials will 
be delivered i n  bundles,  pallets  or  containers 
having maximum dimensions of  10 fee t  wide by 9 
f ee t  h i g h  by 22 fee t  long. 

. 3  The materials  delivered  for  structural  plate 
culver t   ins ta l la t ions having diameters  greater 
than sixty  (60)  inches  include  the  necessary 
materials  for upstream and  downstream cut-off 
walls  as  outlined on the Typical Steel  Cut-off 
Wall Details i n  the  plans. The materials 
w i  11 also  include  the  necessary i tems for  i n -  
s ta l la t ion  of  hold-down end treatment a t  the 
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1.1.24 Cul verts . 3  (Con t i  nued) 
(Continued) 

1.1.25 Gravel 

1.1.26 Rip-Rap 

Mile  529.1 instal la t ion i n  accordance w i t h  the 
Typical Hold-down Details i n  the  plans. The 
following  basic  information  pertains  to  the 
hold-down materials. 

A l  1 angles  are  pre-dri 1 led.  Bolt ho1 es i n  the 
culvert  for attaching  the hold-down  and cut-off 
wall materials  shall be cut i n  the   f ie ld  by the 
Contractor. 

.-.. 

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

Notwithstanding Article 9.7.4.1 of the  specific- 
ations  the  prices  tendered  for assembly and i n -  
s ta l la t ion  of Corrugated Structural  Plate Pipe 
shall  include f u l l  provision  for any required L-.. 

field  fabrication and ins ta l la t ion  of hold- 
downs and/or  steel  cut-off  walls where applicable. 

Gravel surfacing i s  not  included i n  this contract. 

- 

Rock borrow will be used i n  l ieu of  gravel for 
cul vert  bedding and backfi  11. I 

The rip-rap  placed  on'this  project will consist  
of STONE RIP-RAP.  The stone  rip-rap will be 
hand-pl aced ri p-rap or heavy rip-rap  placed i n  
the random manner, as  outlined i n  Division 9,  
Section  11. The type of stone  rip-rap t o  be 
used a t  the  various  sites  shall be as  designated 
by the Engineer. 

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

Notwithstanding  the  provisions of Division  9, 
Section  11, i f  the Engineer specifies  the  alternate 
use  of f i l t e r   fabr ic   for   f i l t e r   b lanket ,   the  
necessary f i  1 ter  fabric  material  will be supplied 

- 

I 
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1.1.26  Rip-Rap  (Continued) t o   t h e  work  by  the  Engineer.  There will be no 
a d d i t i o n a l  payment f o r  use o f   f i l t e r   f a b r i c  
m a t e r i a l   a s   a n   a l   t e r n a t e   t o   g r a n u l a r  fil t e r  
b l a n k e t   m a t e r i   a l .  

For  the  purpose o f  c a l c u l a t i n g   q u a n t i t i e s   o f   h a u l  
f o r   r i p - r a p  and f i l t e r   b l a n k e t   m a t e r i a l s ,  a con- 
v e r s i o n   o f  one (1)   cubic   yard  be ing  equal  t o  one 
and  one-half ( 1  1/2)  tons will be used. 

1.1.27 D i t c h   L i n i n g s  Th is   sec t ion  will be  de leted  as  d i tch  bot toms 
and  backslopes  are t o  be b lanke ted   w i th   rock  
borrow i n  a l l   c u t s   t h r o u g h   f i n e   g r a i n e d   m a t e r i a l  
which i s  expected t o   o f f e r  adequate  resistance 
t o   e r o s i o n .  

1.1.28 Change i n   Q u a n t i t i e s  The C o n t r a c t o r ' s   a t t e n t i o n   i s  drawn t o   A r t i c l e  
11,  Paragraphs  2(c) and 2(d)  i n  t h e   A r t i c l e s   o f  
Agreement  wherein  the  Engineer and the   Con t rac to r  
may by an agreement i n   w r i t i n g ,  amend t h e   p r i c e  
s e t   o u t  i n  the  Uni t  Pr ice   Tab le  where t h e   q u a n t i   t i e s  
o f   c e r t a i n   c l a s s e s   o f   l a b o u r ,   p l a n t   o r   m a t e r i a l  
performed,  used o r   supp l i ed   by   t he   Con t rac to r  
i n  execut ing  the  work i s   l e s s   t h a n   s e v e n t y - f i v e  
(75)  p e r c e n t   o r   i n  excess o f  one hundred  and 
twenty - f i ve   (125)   percent   o f   the   es t imated  
q u a n t i t i e s  shown i n  t h e   U n i t   P r i c e   T a b l e .  

1.1.30  Fund L i m i t a t i o n s  ( I f   a p p l i c a b l e ,   d e t a i l s  will be i n s e r t e d   i n   t h e  
contract  package.) 
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1.2.1  Tender  Schedule Each b i d d e r   s h a l l   s u b m i t   w i t h   h i s   t e n d e r  a 
schedule i n   b a r   c h a r t   f o r m   c o v e r i n g   e x c a v a t i o n ,  
g rave l  and s t r u c t u r a l   p l a t e   c u l v e r t s  and  showing 
the   ca lendar   da tes   on   wh ich   ac t i v i t i es  on  each 
o f  those i tems will take   p lace   f o r   each   f i ve -  
m i le   sec t i on   o f   t he   con t rac t .   Th i s   schedu le  
must c lea r l y   demons t ra te   t ha t   t he   b idde r  
has  examined a l l   o f   t h e   r e q u i r e m e n t s   o f   t h i s  
s p e c i f i c a t i o n ,  has  examined t h e   s i t e   c o n d i t i o n s ,  
has made himself  aware o f  access  problems t o  
t h e   s i t e  and i s  aware o f  schedu le   l im i ta t ions   wh ich  
may be   b rough t   abou t   by   c l ima t i c   cond i t i ons   o r  
environmental   requirements.  

1 .2 .2   Const ruc t ion   Schedu le   A f te r   no t i   f i ca t ion   o f   award  of con t rac t ,   t he  
Contractor  must  prepare a d e t a i l e d   C o n s t r u c t i o n  
Schedule  showing  the  calendar  t ime  planned  for  
c lea r ing ,  roadway  and  borrow  excavation, temp- 
o r a r y   b r i d g e   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   o f   c o r r u g a t e d   m e t a l   p i p e  and 
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  on the  
b a s i s   o f  a m i l e  by m i l e   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   o f   t h e   c o n t r a c t .  

1.2.3  Schedul ing  Detai ls .l M i  lestone  Dates 

The Contractor 's  construct ion  schedule  must 
show mi lestone  dates  as  fo l lows: 

Mi lestone  Date 1 

(Deta i  1 s w i  11  be i n s e r t e d   i n   c o n t r a c t   p a c k a g e )  

Mi lestone  Date 2 
(Deta i  1 s w i  11  be i n s e r t e d   i n   c o n t r a c t  package) 

.2 The Contractor 's   const ruct ion  schedule  must   be 
a r ranged   to   m in im ize   t he   quan t i t y   o f   ove rhau l .  

.3 Comnencement R e s t r i c t i o n s  

The C o n t r a c t o r ' s   a t t e n t i o n   i s  drawn t o   t h e   f o l l o w -  
ing   c i rcumstances   tha t  will a f f e c t   h i s   m o b i l i z a t i o n  
and commencement o f   t h e   w o r k :  

( a )  The l o c a t i o n  and n a t u r e   o f   t h e   C o n t r a c t o r ' s  
camps i te   and   o the r   f ac i l i t i es   mus t   rece ive  
the   p r i o r   app rova l   o f   t he   Eng ineer   t oge the r  
wi th  approval   under  the  Land Use Regulat ions 
and  Northern  In land  Maters  Act .  
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1.2.3 Schedul ing Detai 1 s . 4  Environmental Protection Schedule Restrictions 
(Continued) 

( a )  No construction  activity o r  a l terat ion  or  
diversion of a stream channel w i  11 be 
permitted i n  the  construction of  culverts 
i n  excess of 60 inches  in  diameter from 
May 1 t o  June 30 each year. 

( b )  Travel  of the  Contractor's  vehicles or 
equipment on the Highway right-of-way  will 
n o t  be permitted prior t o  construction o f  
the embankment to a minimum height of  three 
( 3 )  fee t  above the  original ground; except 
when the  active  layer  is  completely  frozen 
the Engineer may authorize movement of 
vehicles and equipment over t h i s  completely 
frozen ground w i t h o u t  prior embankment 
construction. 

(c)  Stripping of p i t s  and excavation o f  cuts 
will  only be pemi  tted when the  active 
layer   i s  completely  frozen. 

( d )  Any restrictions  to  construction as m i g h t  
be specified  in  the  Operating Terms and 
Conditions of the Land Use Permit. 



Mackenzie  Highway, N.W.T. Mobi 1 i z a t i o n   D i v i s i o n  1 

Draf t -Mi 1 e 890 - 936 Page 1 o f  1 
Sect ion 3 

1.3.1 D e s c r i p t i o n  

1.3.2  Measurement 

T h i s   i t e m   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  
C o n t r a c t o r   o f  a f i x e d  sum t o   c o v e r   c o s t s   o f  
m o b i l i z a t i o n   o f   p l a n t ,   p e r s o n n e l  and m a t e r i a l ,  
the   es tab l i shment   o f   temporary   bu i ld ings ,  
shops, o f f i c e s  and f a c i l i t i e s  and l i censes ,  
fees and  premiums  necessary t o  commence the  
work   and  wh ich   a re   no t   spec i f i ca l l y  measured 
under any o the r   i t em  con ta ined  i n  t h e   U n i t  
Pri ce Tab1  e. 

Measurement f o r  payment f o r   m o b i l i z a t i o n  will 
be  on t h e   b a s i s   o f   t h e  LUMP SUM amount pre-  
es tab l i shed  by the  Department  and shown on t h e  
Uni t  Pr ice  Table.   Th is  amount i s t o  be i n c l  uded 
i n  t h e   t o t a l  amount o f   t h e   t e n d e r  and will be 
p a i d  on the   fo l low ing   schedu le :  

.1 F i f t y  (50) p e r c e n t   o f   t h e   f i x e d  amount 
when the   Cont rac tor  has e s t a b l i s h e d   h i s  
camp, has p laced   h i s   f ue l   s to rage  and 
has d e l i v e r e d   t o   t h e  camp s i t e   a l l   t h e  
equipment  necessary to   per form  work 
i d e n t i f i e d  as c lear ing ,   g rubb ing ,  and 
roadway  and  borrow  excavation. 

.2   Twenty - f i ve   (25)   percent   o f   the   f i xed  
amount when the   Cont rac tor  has  comnenced 
o p e r a t i o n   o f   a l l   t h e   e q u i p m e n t   i n d i c a t e d  
i n  1.3.2.1  above i n   t h e  performance o f  
t h a t  work i d e n t i f i e d  as c lear ing ,   g rubb ing  
and  roadway  and  borrow  excavation. 

.3   Twenty - f i ve   (25)   percent   o f   the   f i xed  amount 
when the   Cont rac tor  has  completed  construct ion 
o f   t h e   e q u i v a l e n t   o f  3 m i  l e s   o f  highway 
grading and drainage. 
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9.1 .l. Descr ip t i on   Th is   i t em  cons is t s   o f   t he   remova l  and  disposal o f  
t rees ,  stumps,  brush,  roots,  surface  logs,  imbedded 
l o g s ,   a l l   o t h e r   s u r f a c e   d e b r i s  and other  work as 
here in  descr ibed.  The a r e a s   t o  be cleared  and/or 
g rubbed  sha l l   be   those  a reas   ind ica ted   on   the   P lans   o r  
designated  by  the  Engineer i n   t h e   f i e l d .  

9.1.2. Mater ia ls   Not   appl  i cab1 e. 

9.1.3. Const ruc t ion   .1   C lear ing  - C lea r ing   sha l l   cons i s t   o f   t he   remova l  and 
d i s p o s a l   o f   a l l   t r e e s ,   b r u s h ,   f a l l e n   t r e e s  and o t h e r  
surface  debr is,   except  such  t rees  and  shrubs  as may 
be designated  for   preservat ion.   Trees  and  shrubs 
des igna ted   f o r   p rese rva t i on   sha l l  be pro tec ted   f rom 
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   c o n s t r u c -  
t i o n   o p e r a t i o n s .  Dangerous t r e e s  and  snags over-  
h a n g i n g   t h e   r i g h t   o f  way and  leaners  a long  the edge 
o f  any   c leared   a rea   a re   to  be  removed. 

( a )  Where c l e a r i n g   o n l y  i s  requ i red  on t h e   r i g h t - o f -  
way o r  on access  roads,  t rees,   brush,  rubbish 
and  stumps s h a l l  be  hand c u t   t o   w i t h i n   e i g h t  (8)  
i nches   o f   t he   g round   su r face .   Th i s   c lea r ing  
opera t ion   must   be   car r ied   ou t   in   such a manner 
t h a t  will prevent  damage t o   t h e   e x i s t i n g  
i n s u l a t i n g   v a l u e   o f   t h e   o r g a n i c   m a t e r i a l .  

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

( c )   G e n e r a l l y   a l l   r i g h t - o f - w a y   w i d e n i n g s ,   r i g h t   o f  
way ad jacen t   t o   s t ream  c ross ings ,   o f f - t ake  
d i t ches  and  haul  roads w i  11  be cleared  by  hand , 
and t h e   u s e   o f   m a c h i n e r y   t o   p i l e  and  dispose o f  
t h e   c l e a r i n g   d e b r i s  will o n l y  be a l l o w e d   i n   t h e  
w i n t e r  months.  Machine c l e a r i n g  will genera l l y  
be p e r m i t t e d   f o r   t h e   c l e a r i n g   o f   b o r r o w   a r e a s  
and sec t i ons   o f   r i gh t -o f -way  where  roadway c u t s  
are  proposed. 

.2  Grubbing - Grubbing  shal l   cons is t   o f   the  removal   and 
d i s p o s a l   o f   r o o t s ,  stumps,  imbedded logs  and o the r  
ob jec t i onab le   deb r i s  on the  surface  and  imbedded i n  
the  surface.  Areas  where  grubbing i s  requ i red  will 
be  designated  by  the  Engineer.  Grubbing will genera l l y  
be designated on a l l   o r   p o r t i o n s   o f   t h o s e   a r e a s  on t h e  
r ight -of -way  where  excavat ion  or   subexcavat ion i s  t o  
take   p lace   bu t   genera l l y  will n o t  be requ i red  on t h e  
r i gh t -o f -way   where   t he   he igh t   o f  embankment will exceed 
th ree   (3 )   fee t .   Grubb ing  will not   no rma l l y  be 
des ignated  for   borrow  areas.  

. 3  Brush  P i les  - Brush p i l e s   c o n s i s t i n g   o f   t r e e s ,   r u b b i s h  
and /o r   o rgan ic   ma te r ia l s   ex i s t i ng   f rom  p rev ious   c lea r -  
i n g   o p e r a t i o n s   s h a l l  be  removed  and  disposed o f  by   t he  
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9.1.3. Construct ion  (Cont 'd) .3  

.4 

.5 

9.1.4.  Measurement 

(Cont I d)  
Contractor .  Such work will n o t  be measured separa te l y  
f o r  payment b u t  will be cons idered  inc identa l   to   those 
areas  s taked  or   des ignated  for   c lear ing  and/or   grub-  
bing  by  the  Engineer.  

Disposal - All clea r ing   and /o r   g rubb ing   deb r i s   sha l l  
be disposed o f  as d i r e c t e d  by  the  Engineer.   General ly 
the   d isposa l  w i  11 consi s t  o f  burn ing  and  p lac ing of 
the  burned  debr is  i n  d i sposa l   p i t s   o r   d i sposa l   a reas .  
Fo r   t he   c lea r ing  and g rubb ing   o f   bo r row  p i t s ,   t he  
Contractor  will g e n e r a l l y  be p e r m i t t e d   t o  push c l e a r i n g  
and  g rubb ing   debr is   in to  a s e c t i o n  o f  t h e   p i t  where 
excavat ion   i s   comple ted  and t o   f l a t t e n  and trim such 
d e b r i s   t o  a cond i t ion   acceptab le   to   the   Eng ineer .  Any 
e a r t h   m a t e r i a l  pushed i n   w i t h   t h e   c l e a r i n g  and  grub- 
b i n g   d e b r i s  will n o t  be separa te l y  measured f o r  
payment, b u t  will be cons ide red   i nc iden ta l  t o  the 
c l e a r i n g  and grubbing  operat ion.  

In   spec i f i c   a reas ,   the   Eng ineer  may d i r e c t   t h a t   t r e e s  
f rom  the   hand-cu t   c lear ing   opera t ion   to  be l a i d   i n t o  a 
un i fo rm mat   t ransverse   to   the   r igh t -o f -way  cen t re l ine  
w i t h i n   t h e   l i m i t s   o f   f u t u r e  embankment. Th is  work 
s h a l l   t a k e   p l a c e   j u s t   i n  advance o f  the embankment 
cons t ruc t i on .  

Progress  o f  Work - Except as may otherwise be prov ided 
o r   d i r e c t e d  by  the  Engineer,  borrow p i t  a reas   sha l l  
n o t  be c lea red  and  grubbed i n  advance o f   e x c a v a t i o n  
by  more than one ( 1  ) week. The c lear ing   and/or  
g rubb ing   w i th in   t he   r i gh t -o f -way   sha l l  be Completed 
a t   l e a s t  one ( 1  ) m i  1 e i n  advance o f   t h e   g r a d i n g  
operat ion.  

The q u a n t i t y   o f  CLEARING t o  be  measured f o r  payment 
will be t h e  number o f   a c r e s   a c c e p t a b l y   c l e a r e d   i n  
accordance  w i th   these  spec i f i ca t ions .  

The q u a n t i t y   o f  GRUBBING t o  be  measured f o r  payment 
will be t h e  number of   acres  acceptably  grubbed i n  
accordance  w i th   these  spec i f i ca t ions .  
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9.2.1. Desc r ip t i on   Th is   i t em  cons is t s   o f   t he   excava t ion ,   l oad ing ,   hau l -  
i n g   w i t h i n   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 a l  
a n d   t r i m m i n g   o f   a l l   m a t e r i a l s   c l a s s i f i e d   a s  
Excavat ion Rock o r   Excava t ion  Common. The work i s  
t o  be c a r r i e d   o u t   i n   c o n f o r m i t y   w i t h   t h e  1 ines,  
grades  and  dimensions shown on the   p lans   o r  as staked 
by  the  Engineer. 

9.2.2. Mater ia ls   .1   Excavat ion Rock - Excavat ion Rock i s   d e f i n e d   a s :  
C l a s s i f i c a t i o n   ( a )   M a t e r i a l   e x c a v a t e d   f r o m   s o l i d  masses o f  igneous, 

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

(b)  Boulder  or   rock  f ragments  measur ing i n  volume 
two ( 2 )   c u b i c   y a r d s   o r  more. 

.2  Excavation Common - Excavat ion Common s h a l l   c o n s i s t  
o f   a l l   o t h e r   m a t e r i a l s  o f  whatever   nature,   inc lud ing 
dense t i l l s ,  hardpan  and  f rozen  mater ia ls  that   do 
n o t  come u n d e r   t h e   c l a s s i f i c a t i o n   o f   E x c a v a t i o n  Rock 
o r  Channel Excavation. 

9.2.3.   Construct ion . 1 Roadway Excavat ion 

( a )  Roadway Excavat ion will i n c l u d e   a l l   e x c a v a t i o n  
r e q u i r e d   f o r   c o n s t r u c t i o n  o f  contiguous  roadway 
d i tches ,  embankments, permanent  access  and  con- 
nect ing  roads,  berms, h a u l   r o a d s ,   i n s t a l l a t i o n  
o f   c u l   v e r t s ,  and the  removal   and  d isposal   o f  
unsui  tab1 e m a t e r i a l  s .  

( b )  All su i   t ab le   ma te r ia l s   excava ted   sha l l  be placed 
i n  roadway embankments except as otherwise 
d i r e c t e d  by the  Engineer.  

( c )  All unsui table  and/or  excess  mater ia l   excavated 
f rom  the  roadway will be disposed o f   a t   l o c a t i o n s  
and i n  a manner as  d i rec ted   by   the   Eng ineer .  

( d )  All roadway  excavat ion  shal l   be  carr ied  out i n  a 
manner so as to   m in im ize   d i s tu rbance  t o  the  
natura l   ground  cover  on adjacent  areas. 

( e )  All roadway  excavat ion  shal l  be t o   t h e   l i n e s  and 
grades   es tab l i shed  on   the   P lans   o r   se t   in   the  
f i e l d   b y   t h e   E n g i n e e r   t o  a to le rance maximum o f  
two- ten ths   (2 /10)   o f  a f o o t .  

I n  a d d i t i o n ,   v a r i a t i o n   i n   g r a d e   t o l e r a n c e  between 
any   two  success ive   100  foo t   s ta t ions   sha l l   no t  
e x c e e d   o n e - t e n t h   ( l / l O )   o f  a f o o t .  

( f )  Where u n s u i t a b l e   m a t e r i a l   i s   e n c o u n t e r e d   a t   t h e  
g r a d e   l e v e l   o f  a cut ,   the  sub-grade  shal l   be  sub- 
excavated to   the  depth  s taked  by  the  Engineer .  
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9.2.3. Construct ion  .1 Roadway Excavat ion  (Cont 'd)  
(Cont ' d) (9)  Where s u i t a b l e   m a t e r i a l   i s   e n c o u n t e r e d   a t   t h e  

g r a d e   l e v e l   o f  a c u t ,   t h e   m a t e r i a l   s h a l l  be 
removed t o  a depth o f  one (1  ) foot   below  grade 
and r e 1   a i d  and  compacted i n  two ( 2 )  6 i n c h  
1 ayers.  

(h )  I f  dur ing   excavat ion ,   mater i  a l  appearing t o  
c o n f o r m   t o   t h e   c l a s s i f i c a t i o n   o f   E x c a v a t i o n  
Rock i s  encoun te red ,   t he   Con t rac to r   sha l l   no t i f y  
the   Eng ineer  and s h a l l   p r o v i d e  ample oppor tun 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 a s  are  necessary t o  determine  the 
volume  of m a t e r i a l   i n   q u e s t i o n .  

( i )  Rock which  cannot be r i pped ,   sha l l  be d r i l l e d  and 
b l a s t e d   i n  such a manner as t o   a l l o w  usage o f   a l l  
mater i   a l   excavated.  

( j )  Rock s lopes   sha l l   be   sca led  down t o  remove boulders 
and  rock  fragments  which may s l i d e   o r   r o l l  down t h e  
slope. 

.2  Borrow  Excavation 

( a )  The Engineer will designate  and  approve a l l  borrow 
areas  and  access t o  borrow  areas.  Haul  roads  from 
borrow  areas may c o n s i s t   o f  one  two-way road 
hav ing a  maximum s u r f a c e   w i d t h   o f   f o r t y  (40) f e e t  
o r  two one-way haul  roads  each  having a  maximum 
s u r f a c e   w i d t h   o f   t w e n t y - f i v e  ( 2 5 )  f e e t .  The haul  
roads will general ly  be  doglegged so t h a t   o n l y  a 
s h o r t   s e c t i o n   o f   t h e   h a u l   r o a d  i s  v i s i b l e   f r o m   t h e  
highway. 

( b )  The l o c a t i o n   o f   p o t e n t i a l   b o r r o w   a r e a s  has  been 
ind icated  genera l ly   on  the  photo  mosaic   p lans.  
The ind ica ted   a reas  have  been prov ided t o  g i v e   t h e  
Cont rac tor  an a p p r e c i a t i o n   o f   t h e   g e n e r a l   t y p e   o f  
m a t e r i a l   t o  be  encountered i n  borrow  areas  and  the 
general   spacing  of   such  borrow  areas. The ac tua l  
loca t ion   (wh ich   need  no t  be t h e  same as i n d i c a t e d  
on the  plans),   d imensions and dep ths   f o r   excava t ion  
o f   a l l  borrow  areas will be  designated i n   t h e  
f i e l d  by the  Engineer. 

(c )   S lopes   o f   the   excavated   bor row  a reas   sha l l   no t   be  
s teeper   than  two  to  one ( 2 : l )   f o r   e x c a v a t i o n  
common and one q u a r t e r   t o  one ( k : l )   f o r   e x c a v a t i o n  
rock,   un less  o therwise  d i rected  by  the  Engineer .  

(d)   Unsui tab le  mater ia ls   excavated  f rom  borrow  areas 
will be  disposed o f  by   p lac ing  i t  immediately 
ad jacent   to   the  borrow  areas  as  des ignated  by  the 
Engineer i n  such a l o c a t i o n  as n o t  t o   i n t e r f e r e  
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9.2.3. Construct ion .2 
(Cont 'd)  

9.2.4.  Measurement  .1 

' .2 

Borrow  Excavat ion  (Cont 'd)  
w i th   the   na tura l   g round  d ra inage  o r   d ra inage 
f rom  o r   in to   the   p roposed  bor row  a rea .  The 
d i sposed   o f   ma te r ia l  will be  trimmed as d i r e c t e d  
by  the  Engineer. 

Where the  unsui tab le  mater ia l   f rom  borrow  areas 
i s   t o  be placed  back in to   the   excavated   a rea  
a f te r   comple t ion   o f   the   bor row  excavat ion ,   th is  
m a t e r i a l  will n o t  be c l a s s i f i e d  as roadway  and 
borrow  excavat ion  but will be measured f o r  pay- 
ment  as a Change Order i n  accordance  wi th  Clause 
45 o f   the   Genera l   Cond i t ions  o f  t he   con t rac t .  

If dur ing   excavat ion ,   mater ia l   appear ing   to  
conform t o   t h e   c l a s s i f i c a t i o n  o f  Excavat ion Rock 
i s  encountered ,   the   Cont rac tor   sha l l   no t i f y   the  
Engineer  and  shal l   provide ample o p p o r t u n i t y   f o r  
t he   Eng ineer   t o   i nves t i ga te  and t o  make such 
measurements as are  necessary  to  determine  the 
volume o f   m a t e r i a l  i n  quest ion.  

Rock which  cannot be r i p p e d   s h a l l  be d r i l l e d  and 
b l a s t e d   i n  such a  manner  as t o   a l l o w  usage o f  a l l  
mater ia l   excavated. 

Excavation Common - The volume o f  EXCAVATION COMMON 
which will be  measured f o r  payment, will be the  number 
of   cubic   yards  excavated i n   i t s   o r i g i n a l   p o s i t i o n ,  
loaded,   hauled  wi th in   the  f ree-haul   d is tance,   p laced,  
trimmed  and  accepted i n   t h e  work o r   d i s p o s e d   o f   i n  
accordance w i  t h  these  speci f i  ca t i ons .  

O r i g i n a l   c r o s s   s e c t i o n s   f o r  measurements will be taken 
a f te r   t he   c lea r ing   and /o r   g rubb ing   i s   comp le ted .  

Removing  and r e p l a c i n g   s u i t a b l e   m a t e r i a l  below  grade 
l e v e l  as s p e c i f i e d   i n   A r t i c l e  9.2.3.1  (h) will be 
measured f o r  payment as E.xcavation Common. 

Excavat ion Rock - The volume o f  EXCAVATION ROCK which 
will be  measured f o r  payment i n  cubic  yards,  i n   i t s  
o r i g i n a l   p o s i t i o n  , w i  11  be t h e  vol Ume o f  those 
mater ia ls   excavated,   loaded,   hauled  wi th in   the  f ree-  
haul  distance,  placed,  trimmed  and  accepted i n  t h e  
work o r   d isposed o f  i n  accordance  w i th   these  spec i f i -  
c a t i o n s .  

Or ig ina l   c ross   sec t ions   fo r  measurements will be 
taken on top   o f   t he  exposed rock  sur faces.  

Where i n   t h e   o p i n i o n   o f   t h e   E n g i n e e r ,   u n a v o i d a b l e  
overbreak  occurs, measurement will be made fo r   t he  
ac tua l   quant i t y   invo lved  p rov ided  the   overbreak  does 
n o t  exceed   ten   (10 )   pe rcen t   o f   t he   ac tua l   quan t i t y  
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9.2.4.  Measurement ( C o n t ' d )   w i t h i n   t h e   l i n e s  as  staked  by  the  Engineer  between 
t h e   e s t a b l i s h e d   1 0 0 - f o o t   s t a t i o n   i n t e r v a l s  where 
the  overbreak  occurs. All mater ia ls  exceeding  ten 
( 1 0 )   p e r c e n t   b y   t h i s   d e f i n i t i o n ,  when p l a c e d   i n   t h e  
embankment, will be measured f o r  payment a s  
Excava ti on Common. 
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9 .3 .1 .   Desc r ip t i on   Th is   i t em  cons is t s   o f   t he   excava t ion   requ i red   f o r  
permanent ly  deepening,  widening  and  relocat ing  water 
channe ls ,   the   cons t rüc t ion   o f   d i tches   o ther   than 
contiguous  roadway  ditches , 1 oading,  haul   ing 
m a t e r i a l   w i t h i n   t h e   f r e e   h a u l   d i s t a n c e ,   d i s p o s a l  and 
t r i m m i n g   o f   m a t e r i a l  i n  accordance w i t h   t h e   P l a n s   o r  
as s taked  by  the  Engineer .   Except   for   in tercepter  
d i t c h e s   r u n n i n g   g e n e r a l l y   p a r a 1   l e l   t o   t h e  roadway 
embankment bu t   no t   con t i guous   w i th  it, channel 
excavat ion will be designated  outside  the  h ighway 
r igh t -o f -way as de l i nea ted  by t h e   r i g h t   o f  way c l e a r i n g  
l i m i t s .  

9.3.2.  Materials  .1 Channel Excavat ion Rock 
Channel Excavat ion Rock i s   d e f i n e d  as: 
(a )  Channel mater ia l   excavated   f rom  so l id  masses o f  

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

(b)  Boulder  or   rock  f ragments  measur ing i n  volume 
two ( 2 )  cub ic   yards   o r  more. 

.2  Channel Excavat ion Common 
Channel Excavat ion Common s h a l l   c o n s i s t  o f  t he  
e x c a v a t i o n   o f   a l l   o t h e r   m a t e r i a l s   o f   w h a t e v e r   n a t u r e  
i n c l u d i n g  dense t i l l s ,  hardpan  and  frozen  materials 
t h a t  do n o t  come u n d e r   t h e   c l a s s i f i c a t i o n   o f  Channel 
Excavat ion Rock. 

9.3.3.   Construct ion All mater ia ls   excavated will be disposed o f  as shown 
on  the P l  ans o r  as d i rec ted   by   the   Eng ineer .   Su i   tab le  
m a t e r i a l  will be used i n   t h e  roadway embankment, 
where  considered  pract ical   by  the  Engineer.  When 
excavated   mater ia l   i s   p laced  near   the  banks o f  a 
channel o r   d i t c h ,   p r o v i s i o n   s h a l l  be made t o  ensure 
p r o p e r   f l o w   o f   w a t e r   f r o m   a d j a c e n t   l a n d   t o   t h i s   w a t e r -  
way. The excava t ion   sha l l  be n e a t l y   f i n i s h e d  and 
t h e   d i s p o s e d   o f   m a t e r i a l   s h a l l  be  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   t h e   E n g i n e e r .  The 
Engineer  must  approve  the  use of   excavat ion  equipment  
other  than  dragl ines  and/or  backhoes. 

9.3.4.  Measurement The q u a n t i t y   o f  CHANNEL EXCAVATION COMMON o r  CHANNEL 
EXCAVATION ROCK t o  be  measured f o r  payment, will be 
the  number o f   c u b i c   y a r d s   o f   m a t e r i a l   a c c e p t a b l y  
excavated  and  disposed o f  i n  accordance w i th   the   P lans  
o r  as d i rec ted   by   the   Eng ineer ,  measured i n  i t s  
o r i   g i  na1 p o s i t i o n .  

There will be  no  measurement f o r  payment f o r   m a t e r i a l  
excavated  beyond  the  l ines shown on the   P lans   o r  as 
staked  by  the  Engineer,   except  that   for  Channel 
Excavat ion Rock where i n   t h e   o p i n i o n   o f   t h e   E n g i n e e r  
unavoidable  overbreak  occurs, measurement f o r  payment 
will be made f o r   t h e   a c t u a l   q u a n t i t i e s   i n v o l v e d ,  
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9.3.4. Measurement p rov ided  the   overbreak   quant i t y  does not   exceed  ten 3 

(Cont ' d)   (10)   percent  o f  t h e   a c t u a l   q u a n t i t y  o f  r o c k   w i t h i n  
t h e   l i n e s  as  staked  by  the  Engineer  between  the 
es tab l  i shed 1 0 0 - f o o t   s t a t i o n   i n t e r v a l  s where  over- 
break  occurs. Rock excavat ion  beyond  the  l ines 
staked  by  the  Engineer i n  excess of  the  overbreak 
allowed, will n o t  be  measured f o r  payment. 

- 
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9.4.1. Desc r ip t i on   Th is   i t em  cons is t s   o f   t he   cons t ruc t i on   o f   subgrade ,  
approach  roads,   d i tch  b lock embankments, and  back- 
f i l l i n g   c u l v e r t  and  roadway  sub-excavations w i t h  
e x c a v a t e d   m a t e r i a l ,   a l l   t o   t h e   l i n e s ,   g r a d e s ,   c r o s s -  
sections  and  dimensions shown on the   p lans   o r  as 
s taked  or   des ignated  by  the  Engineer .  

9.4.2. M a t e r i a l s  The m a t e r i a l s   s h a l l   c o n s i s t  o f  acceptable  ear th  and 
rock   ma te r ia l   f r ee   f rom wood, brush,  roots ana o the r  
organic   mat ter .  The Engineer will approve a l l  
m a t e r i a l s   p r i o r   t o   i n c o r p o r a t i o n   i n t o  embankments. 

9.4.3. Const ruc t ion  . 1 P lac ing  Roadway  Embankment 
(a )  The embankment s h a l l  be c o n s t r u c t e d   t o   t h e  

l ines,   grades and c ross-sec t ion  as i n d i c a t e d  
on the  Plans  and/or  staked  by  the  Engineer. 
I f  an embankment i s  cons t ruc ted  beyond the  
staked  grades and c ross -sec t i on   w i thou t   t he  
wr i t t en   app rova l  o f  the  Engineer,  the  excess 
m a t e r i a l   s h a l l  be  removed  by  the  Contractor 
a t   h i s  own expense  and  placed  on  the  grade 
where the  embankment i s   n o t  completed. If 
the  excess  mater ia l   has  not been  removed a t  
t h e   t i m e   o f   c o m p l e t i o n   o f   t h e  work, t h i s  
m a t e r i a l  will n o t  be  measured f o r  payment. 
The excava t ion   quan t i t y   o f   excess   ma te r ia l  
will be based  on the  excess embankment volume 
t imes  the embankment a d j u s t m e n t   f a c t o r   f o r  
t he   sec t i on  where t h e  embankment was const ruc-  
t ed  beyond the  s taked  l ines  and/or   grades.  

be m a i n t a i n e d   a t   a l l   t i m e s   d u r i n g   c o n s t r u c -  
t i on   t o   ensu re   ready   runo f f   o f   su r face   wa te r .  
The top   su r face   sha l l  be f r e e   o f   r u t s  and 
r idges ,  and  windows will n o t  be p e r m i t t e d   t o  
remain  a long  the edges o f   t h e  embankment. 

( b )   S u f f i c i e n t  crown  and/or   supere levat ion  shal l  

The i n i t i a l  l i f t  o f  embankment ma te r ia l  on 
unstable  foundat ions.   shal l   have a minimum 
compacted  thickness o f   t h r e e  ( 3 )  f e e t   f o r  
suppor t   o f   the  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 p laced i n  a 
narrow fill a l o n g   t h e   u p h i l l   s i d e   o f   t h e  
embankment area to   p rov ide   access   t o   va r ious  
work   a long   t he   r i gh t  o f  way. A f t e r   t h e  
i n i t i a l  l i f t has  been c o n s t r u c t e d   t o   t h e   f u l l  
des ign  width,  embankment m a t e r i a l   s h a l l  be 
p laced i n  success ive  un i form  layers  across 
t h e   e n t i r e   w i d t h   o f   t h e  embankment. Where 
considered  possible  by  the  Engineer,   th is 
s h a l l   c o n s i s t  o f  p lac ing   success ive   layers  
o f   e i g h t  (8)  i n c h  maximum compacted  thickness. 
I n  embankments composed p r i n c i p a l l y   o f   m a t e r i a l  
obta ined  f rom  rock  cuts ,   the  larger   s tones 
s h a l l  be c a r e f u l l y   d i s t r i b u t e d  and the  
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9.4.3. Construct ion  .1   P lac ing Roadway  Embankment (Cont 'd . )  
(Cont ' d) ( c )   Con t ' d  

i n t e r s t i c e s   f i l l e d   w i t h   s m a l l e r   s t o n e s  and o t h e r  
a v a i l a b l e   m a t e r i a l   t o   f o r m  as  compact a mass as 
p r a c t i c a b l e .  

(d )   P re l im ina ry   shap ing   o f   s ide   s lopes   sha l l  be  done 
as c lose  behind embankment placement  as  possible. 

(e )   T r imming  o f   the   top   sur face ,   s ide   s lopes  and t o e  
o f   t h e  embankments s h a l l  be  done i n  a neat  and 
workmanlike  manner. All embankments s h a l l  be 
c o n s t r u c t e d   t o   t h e   l i n e s  and  grades shown on the  
p lans ,   o r  as staked  by  the  Engineer,   to a 
to le rance  maximum of   two- tenths  (2 /10)   o f  a f o o t .  
I n  a d d i t i o n ,   v a r i a t i o n   i n   g r a d e   t o l e r a n c e  betwe- 
en  any  two success ive   100  fee t   s ta t ions   sha l l   no t  
exceed one t e n t h   ( 1  / l o )  o f  a f o o t .  

( f )  All boulders  or   s tones  larger   than 6 inches i n  
diameter  which  are imbedded i n   o r   p r o t r u d i n g   f r o m  
the   sur face  o f  t h e  roadway, o r  which  are  prot rud-  
i ng   f rom  the   su r face   o f   t he   s ide   s lopes ,   sha l l  be 
removed  and t h e   r e s u l t i n g   c a v i t i e s  fil l e d   w i t h  
compacted e a r t h   m a t e r i a l .  The boulders  and/or 
stones removed sha l l ,   wherever   cons idered  p rac t ica l  
and  necessary  by  the  Engineer, be used  as a source 
o f  r i p - r a p   m a t e r i a l s .  Where t h i s   i s   c o n s i d e r e d  
no t   necessary   o r   p rac t ica l ,   the   bou lders   and/or  
s tones   sha l l  be placed i n  disposal   areas  along 
the  r ight -of -way  des ignated  by  the  Engineer  and i n  
a  manner d i r e c t e d  by  the  Engineer. Where, i n   t h e  
o p i n i o n  o f  the  Engineer,  such  disposal  areas  are 
no t   feas ib le ,   the   bou lders   and/or   s tones   sha l l  be 
d i s p o s e d   o f   i n   d e p l e t e d   b o r r o w   p i t s .  

. 2  Compaction o f  Embankment 
(a )  The embankment s h a l l  be p laced as desc r i  bed i n  - 1  ( c )  

above. Each l a y e r   o f   m a t e r i a l   s h a l l  be spread 
evenly and t o   t h e   s a t i s f a c t i o n   o f   t h e   E n g i n e e r .  
The hau l ing   equ ipment   sha l l   be   d i rec ted   over   the  
f u l l   w i d t h  o f  each l a y e r   o f   m a t e r i a l   p l a c e d .  

( b )  The Engineer wi 11 determine i f  and when a d d i t i o n a l  
compaction e f f o r t   i s   r e q u i r e d   o t h e r   t h a n  what i s  
ob ta ined  by   the   hau l ing   un i ts  and will decide  the 
type and  number o f  compaction units t o  be  used. 

( c )  The a d d i t i o n   o f   w a t e r   t o   t h e  embankment m a t e r i a l  
may be  requi red  dur ing  the  compact ion  operat ion.  
The Engineer will decide when t h i s   i s   r e q u i r e d  and 
t h e   q u a n t i t i e s   t o  be appl ied.  The wa te r   sha l l  be 
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   t h e   r e q u i r e m e n t s   f o r  
wa te r ,   D i v i s ion  9, Sect ion 10. 

(d)   Dur ing embankment cons t ruc t i on ,  i f  i n   t h e   o p i n i o n  
o f  the  Enqineer ,   the  mater ia l  i s   t o o   w e t   f o r   p l a c i n g  



~~. 
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9.4.3.  Construction 
(Cont'd) 

.2 Compaction of Embankment (Cont'd) 
(dl  Cont'd . ,  

and/or  compacting, he  may direct   that   drying of  
the embankment material be carried o u t .  The type 
and  number of drying equipment units and the  dry- 
i n g  procedure used will be as  directed by the 
Engineer. I f  the weather i s  n o t  sui table   for  
drying,  the Engineer may d i rec t  t h a t  work cease 
temporarily  until such  time as d r y i n g  conditions 
have improved. 

.3 Embankment Adjacent t o  Structures 
Embankment on Bridge Approaches - The permission of  
the Engineer must  be obtained  before any f i l l  i s  
placed a g a i n s t  concrete  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  the  lines 
shown  on the  Plans o r  as  directed by the  Engineer, 
shall be constructed o f  approved material  placed 
i n  layers o f  maximum compacted thickness of s ix  
( 6 )  inches. The  amount o f  compaction and the 
type of equipment to  be used wi l l  be determined 
by the  Engineer. For structures  requiring embank- 
ments on b o t h  sides;  the embankment shall be 
placed  simultaneously a t  uniform elevations on 
both sides of the  structure. 

Embankment a t  Culverts - Embankment around culverts 
shall  consist of approved material  placed t o  the 
l imits shown on the  typical  plans  for  installation 
of corrugated metal pipe  culverts and corrugated 
structural   plate  culverts or as  directed by the 
Engineer.  Material  shall be placed and compacted 
i n  s ix  ( 6 )  inch layers  al ternately on each side of 
the  culvert so as  not t o  displace i t  d u r i n g  i n s t a l l -  
ation.  Special  attention  shall be given t o  com- 
paction under the haunches. 

Fil l  - Retaining Walls - The f i l l  behind the  walls 
shall be approved material  placed i n  layers n o t  
exceeding s ix  ( 6 )  inches i n  thickness and  com- 
pacted  as  directed by the  Engineer. I n  the  case 
o f  cel l  type  retaining  walls,   the  f i l l  behind the 
wall shall  be  tamped and  kept  near b u t  n o t  above 
the  level of the compacted material w i t h i n  the 
c e l l s .  Where f i l l   i s  t o  be placed on a sloping 
surface,  the  surface must be benched t o  reduce 
the load on the  retaining  structure. 

. 4  Compaction  Equipment 

All compactors specified  herein  for compaction of 
material  shall comply with  the f o l l o w i n g  minimum 
requ i remen t s : 
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9.4.3.   Construct ion 
(Cont 'd)  

.4  Compaction  Equipment  (Cont'd) 

Sheepsfoot  compactors  shal l   consist   of   one  or  more 
drum un i t s ,   hav ing  a t o t a l  minimum w i d t h   o f  8 f e e t .  
The l e n g t h   o f   t h e   t a m p i n g   f e e t   s h a l l   n o t  be l e s s  
than 7 inches.  Under  working  condit ions,  the 
compactor  shal l  be o f  such  we igh t   tha t   the  minimum 
load  upon  each  tamper f o o t  will n o t  be l ess   t han  
400 pounds pe r   square   i nch   o f   c ross -sec t i ona l   a rea .  
The sheepsfoot   compactor   shal l   be  o f   the  se l f -  
c leaning  type  and  the  ends  o f   the  tamping  feet  
s h a l l   a t   a l l   t i m e s  be k e p t   i n  a f l a t   c o n d i t i o n  
acceptab le   to   the   Eng ineer .  

P n e u m a t i c - t i r e d   r o l l e r s   s h a l l  have a w id th  o f  n o t  
l ess   t han  6 f e e t .  They s h a l l  be  equipped w i t h  
pneumatic t i r e s   o f  equal  size  and  diameter. The 
space  between t h e   s i d e   w a l l s   o f   a d j a c e n t   t i r e s  
s h a l l  be n o t   g r e a t e r   t h a n   t h e   t i r e   w i d t h ,  and t h e  
r e a r   t i r e s   s h a l l  be staggered i n   r e l a t i o n   t o   t h e  
f r o n t   t i r e s .  The r o l l e r   s h a l l  be equipped  wi th  
mechanical means o f   d i s t r i b u t i n g   t h e   c o n t a c t  
p ressure   un i fo rmly  among a l  1 t h e  ti r e s  and t h e  
t i r e s   s h a l l  be u n i f o r m l y   i n f l a t e d  so t h a t   t h e   a i r  
pressure i n  a l  1 t i r e s  does n o t  v a r y  more than 5 
pounds per   square   inch .   Pneumat ic - t i red   ro l le rs  
s h a l l  be so c o n s t r u c t e d   t h a t   t h e   t o t a l   w e i g h t   o f   t h e  
r o l l e r   s h a l l  be no t   less   than  17   tons  and t h a t   t h e  
r o l l e r   s h a l l   d e v e l o p  a minimum o f  400  pounds 
p r e s s u r e   p e r   i n c h   w i d t h   o f  ti r e .   D u r i n g   r o l l   i n g  
t h e   o p e r a t i n g   w e i g h t   o f   t h e   r o l l e r  and t h e   t i r e  
p ressu re   sha l l  be v a r i e d   t o  f i t  t h e   s o i l   c o n d i t i o n s .  

Gr id   Ro l l e rs   sha l l   we igh   no t  1 ess  than  15  tons  and 
s h a l l  be o f  such  we igh t   tha t   the   load  on  each 
s q u a r e   i n c h   o f   s u r f a c e   i n   c o n t a c t   w i t h   t h e   r o a d   a t  
any   t ime  sha l l   no t  be l ess   t han  250 pounds. 

Type ( A )  s t e e l  drum v ib ra to ry   compactors   sha l l  have 
a drum w id th  o f  no t   l ess   t han  6 f e e t .  The weight  
on the  drum  end s h a l l   n o t  be l ess   t han  5 t o n s   w i t h  
minimum t o t a l   a p p l i e d   f o r c e s   o f  500 lbs.  (combined 
v e r t i c a l  components o f  dynamic  and s t a t i c   f o r c e s )  
p e r   l i n e a r   i n c h   o f  drum. 

Type ( B )  s t e e l  drum v ibratory   compactors   shal l   con-  
s i s t   o f  a double drum ( v i b r a t i o n  on both  drums), 
se l f -p rope l l ed   compac t ion   un i t   mee t ing   t he   f o l l ow-  
i n g  minimum requirements:  

Tota l   weight :  1 t o n  
Width o f  drums: 30 inches 
Drum diameter:  18  inches 
T o t a l   a p p l i e d   f o r c e  150 lbs .   pe r  
(Combined v e r t i c a l  l i n e a r   i n c h  
components o f  dynamic o f  drum 
and s t a t i c   f o r c e s )  
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9.4.3. Const ruc t ion  .4 Compaction  Equipment  (Cont'd) 
(Cont 'd )  

( f )  A compaction u n i t   s h a l l   c o n s i s t   o f  a s e l f - p r o p e l l e d  
o r  a power-drawn  compactor.  Compaction u n i t s '   s h a l l  
be capable o f  moving a t  a speed  up t o  5 m.p.h. w i t h  
the  except ion  o f   the  compact ion  un i ts   descr ibed i n  
(e )  above  which  shal l  be capable o f  moving a t  speeds 
up t o  1.5 m.p.h. 

(g)   Sel f -powered,  hand-operated  v ibrat ing  or   tamping 
u n i t s   f o r   c o m p a c t i o n   o f   b a c k f i l l   a n d / o r  embankments 
immed ia te l y   ad jacen t   t o   s t ruc tu res  and c u l v e r t s  
s h a l l  be  of a design  approved  by  the  Engineer  and 
we igh ing   no t   l ess   t han  100  pounds. 

.5 Drying  Equipment 

(a )   D isc   p lowing   har rows  sha l l  be o f   t h e  heavy  duty 
h i n g e   o f f s e t   t y p e   m e e t i n g   t h e   f o l l o w i n g  minimum 
requirements : 

Weight 8000 1 bs. w i t h  
p r o v i s i o n s   f o r  
add i t i ona l   we igh t  
as requ i red  

Width 8 f e e t  

No. o f   d i s c s  12 

D i  SC d iameter 36 inches 

( b )  A d r y i n g   u n i t   s h a l l   c o n s i s t  o f  power-drawn d r y i n g  
equipment .   Dry ing  un i ts   shal l  be capable  of   moving 
a t  speeds  up t o  4 m.p.h. 

.6 ( a )  All d r y i n g   u n i t s  and  compaction u n i t s   w i t h   t h e  
except ion  of   the  sel f -powered  hand  operated  tamper 
as descr ibed i n  9.4.3.5 ( g )   s h a l l  be equ ipped  w i th  
an  approved  t ime  recording  device  which  accurately 
records   the  number o f  hours  each  machine i s   i n  
operat ion.  

(b)  It w i  l l  be 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 ty  t o  ensure 
tha t   t he   t ime   reco rd ing   dev i ces   a re   p roper l y  mounted 
and main ta ined,   tha t   the   cards   a re   accura te ly  
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 i d   c a r d s   t o   t h e   E n g i n e e r .  

( c )  The Engineer will record   the  number o f   o p e r a t i n g  
hours  for  each  machine and both  the  Engineer and 
the   Cont rac tor  will c e r t i f y   d a i l y   t h a t  such  records 
a r e   c o r r e c t .  

9.4.4. Measurement Construct ion  o f  embankments i n  accordance w i t h   t h e s e  
s p e c i f i c a t i o n s  will n o t  be measured f o r  payment d i r e c t l y  
b u t  will be  cons ide red   i nc iden ta l   t o   t he   o the r  Uni t  
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9.4.4.  Measurement Pr ice  Table  i tems.  The q u a n t i t y  o f  COMPACTION AND 
(Cont 'd )  DRYING t o  be  measured for payment, will be the   ac tua l  

number of hours  each  compaction  and/or  drying  units 
i s  operated  as  directed  by  the  Engineer. Any o t h e r  
equipment  used i n   t h e   d r y i n g  and compaction  operation 
which i s   n o t  shown i n   t h e   U n i t   P r i c e   T a b l e ,  will n o t  be 
measured separa te l y   f o r  payment b u t  will be considered 
i n c i d e n t a l   t o   t h e   d r y i n g  and compaction  operation. 
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9 . 5 . 1 .   D e s c r i p t i o n  T h i s   i t e m   c o n s i s t s   o f   a u t h o r i z e d   h a u l i n g  o f  
e x c a v a t e d   m a t e r i a l .   c l a s s i f i e d   u n d e r   t h e  
v a r i o u s   e x c a v a t i o n   i t e m s  , f o r  a d i s t a n c e  
b e y o n d  a f r e e   h a u l   d i s t a n c e  o f  o n e - h a l f  
( 1 / 2 )   m i l e   ( 2 , 6 4 0   f e e t ) .  

9 . 5 . 2 .   M a t e r i a l s  N o t   a p p l  i c a b l   e .  

9 . 5 . 3 .   C o n s t r u c t i o n  N o t   a p p l i c a b l e .  

9 . 5 . 4 .   M e a s u r e m e n t  The q u a n t i t y   o f  OVERHAUL t o   b e   m e a s u r e d   f o r  
p a y m e n t  will b e   t h e  number o f   c u b i c   y a r d  
m i l e s   o f   a u t h o r i z e d  m a t e r i a l   h a u l e d   b e y o n d  
t h e   2 , 6 4 0   f e e t   f r e e  h a u l   d i s t a n c e   a s   c a l -  
c u l a t e d   b y   t h e   M a s s  D i a g r a m   M e t h o d .  

( a )   T h e   o v e r h a u l   d i s t a n c e   s h a l l   b e   t h e  
d i s t a n c e   b e t w e e n   t h e   c e n t r e s   o f  
v o l u m e   o f   t h e   o v e r h a u l e d   m a t e r i a l  
i n   i t s   o r i g i n a l   p o s i t i o n   a n d   i t s  
p o s i t i o n   a f t e r   p l a c i n g ,   l e s s   t h e  
f r e e   h a u l   d i s t a n c e .   T h e   h a u l   d i s -  
t a n c e   s h a l l   b e   m e a s u r e d   a l o n g   t h e  
s h o r t e s t   r o u t e   d e t e r m i n e d   b y   t h e  
E n g i n e e r   a s   f e a s i b l e   a n d   s a t i s f a c t o r y .  
If t h e   c o n t r a c t o r   c h o o s e s   t o   h a u l  
t h e   m a t e r i a l   o v e r  some o t h e r   r o u t e ,  
t h i s   r o u t e   m u s t   b e   a p p r o v e d   b y   t h e  
E n g i n e e r .   T h e   m e a s u r e m e n t   s h a l l   b e  
b a s e d   o n   t h e   h a u l   d i s t a n c e   o f   t h e  
r o u t e   d e s i g n a t e d   b y   t h e   E n g i n e e r   o r  
if t h e   a l t e r n a t e   r o u t e   i s   s h o r t e r ,  
t h e   h a u l   d i s t a n c e  will b e   m e a s u r e d  
a l o n g   t h i s   r o u t e .  

( b )  When m a t e r i a l   i s   o b t a i n e d   b y   e x t r a  
w i d e n i n g   o f  a r i g h t - o f - w a y   c u t ,   a n y  
a r e a   o f   t h e   e x c a v a t i o n   m o r e   t h a n   o n e  
h u n d r e d   a n d  fifty ( 1 5 0 )   f e e t   f r o m   t h e  
c e n t r e l i n e   o f   t h e   r o a d w a y  will, f o r  
t h e   p u r p o s e   o f   c e n t r e   o f  mass   and 
o v e r h a u l   c a l c u l a t i o n s  , b e   c o n s i d e r e d  
as a s e p a r a t e   a r e a   o f f   t h e   r i g h t - o f -  
way   and i t s  d i s t a n c e   f r o m   t h e   r o a d -  
way will b e   m e a s u r e d  t o  t h e   c e n t r e -  
l i n e   o f   t h e   r o a d w a y .  
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9 . 6 . 1 .  D e s c r i p t i o n  This i t e m   c o n s i s t s   o f   t h e   t r a n s p o r t a t i o n  
from t h e   b a r g e   l a n d i n g  a n d  t h e   i n s t a l l a t i o n  
o f   c o r r u g a t e d   m e t a l   p i p e   c u l v e r t s  i n  
a cco rdance  w i t h  t h e s e   s p e c i f i c a t i o n s  
a n d  to t h e   l i n e s  a n d  g r a d e s  shown  on t h e  
P l a n s  or a s   d i r e c t e d  by t h e   E n g i n e e r .  

Th i s  work  s h a l l   i n c l u d e   a l l   s i z e s   o f   c o r r u g -  
a t e d   m e t a l   p i p e   c u l v e r t s   e x c e p t   s t r u c t u r a l  
p l a t e   c u l v e r t s .  

9 . 6 . 2 .  M a t e r i a l s  A l l  c u l v e r t   m a t e r i a l s   w i l l   b e   s u p p l i e d  t o  
t h e  work by the   Depar tment .  

9 . 6 . 3 .  C o n s t r u c t i o n  . l  Excavat i  on 

( a )  The l o c a t i o n ,   e l e v a t i o n  and   excava t ion  
f o r   c u l v e r t s   w i l l  be s t a k e d  by t h e  
Eng inee r .  

( b )  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  
acco rdance  w i t h  t h e   r e q u i r e m e n t s  f o r  
Excavat ion  Common and /o r   Excava t ion  
Rock,   Divis ion 9 ,  S e c t i o n  2 .  

D u r i n g  c o n s t r u c t i o n   t h e   c o n t r a c t o r  
may be r e q u i r e d   t o   p r o v i d e   f o r   t h e  
temporary   f low o f  w a t e r   o u t s i d e  o f  
t h e   l i m i t s   o f   t h e   c u l v e r t ,  The 
method  used i n  d i v e r t i n g   t h e   w a t e r  
s h a l l  be approved by t h e   E n g i n e e r .  

. 2  Beddi na 

. 3  

The c u l v e r t  bed s h a l l   p r o v i d e  a firm 
f o u n d a t i o n   o f   u n i f o r m   d e n s i t y  t h r o u g h o u t  
i t s   e n t i r e   a r e a .  When a firm f o u n d a t i o n  
i s  n o t  e n c o u n t e r e d  a t  t h e   g r a d e   e s t a b l i s h -  
i n g  f o r   t h e   c u l v e r t ,  the b o t t o m  o f  t he   bed  
s h a l l  be   sub-excavated  t o  t he   d imens ions  
s t a k e d  by t h e   E n g i n e e r .  The sub-excava ted  
a r e a   s h a l l   b e   b a c k f i l l e d  w i t h  m a t e r i a l  
approved by t h e   E n g i n e e r .  

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

(a) A n n u l a r  c o r r u g a t e d   c u l v e r t   p i p e   s h a l l  
be p l a c e d  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  po in t ing   downst ream a n d  
w i t h  l o n g i t u d i n a l   l a p s  a t  t h e   s i d e  or 
q u a r t e r   p o i n t s .  

( b )  The s e c t i o n s   o f   t h e   c u l v e r t   s h a l l   b e  
firmly j o i n t e d  w i t h  coup l ing   bands .  
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9 . 6 . 3 .   C o n s t r u c t i o n  .3 I n s t a l l a t i o n   ( c o n t i n u e d )  
( c o n t i n u e d )  

( c )  I f  a w a t e r t i g h t   j o i n t   i s   s p e c i f i e d ,  
t h e   m e t h o d   u s e d  will b e   a s   d i r e c t e d  
b y   t h e   E n g i n e e r .  

( 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   o f   i n s u l a t i o n   m a t e r i a l  will b e  
a s   s h o w n   o n   t h e   p l a n s   o r   a s   d i r e c t e d  
b y   t h e   E n g i n e e r .  

( e )  The b a c k f i l l i n g   a r o u n d   t h e   c u l v e r t  
will b e  i n  a c c o r d a n c e   w i t h   t h e   p l a n s  
a n d   s h a l l   c o n f o r m   w i t h   t h e   r e q u i r e -  
m e n t s   f o r   E m b a n k m e n t   C o n s t r u c t i o n ,  
D i v i s i o n  9 ,   S e c t i o n   4 .  

T h e   E n g i n e e r  will d e t e r m i n e   t h e   a m o u n t  
o f   c o m p a c t i v e   e f f o r t   r e q u i r e d .  

( f )  No s t r u t t i n g   o f   c u l v e r t s  will b e  
a l   l o w e d   w i t h o u t   w r i t t e n   a p p r o v a l  
f r o m   t h e   E n g i n e e r .  

9 . 6 . 4 .   M e a s u r e m e n t   . 1   D e l i v e r y   a n d   I n s t a l l a t i o n  

T h e   q u a n t i t y   o f  corrugated METAL P I P E  t o  
b e   m e a s u r e d   f o r   p a y m e n t ,  will b e   t h e   n u m b e r  
o f  l i n e a l   f e e t   o f   p i p e   c o m p l e t e   i n   p l a c e  
a n d   a c c e p t e d   b y   t h e   E n g i n e e r .   T h e   m e a s u r e -  
m e n t  will b e   b a s e d   o n   n o m i n a l   l e n g t h   o f  
p i p e   s e c t i o n s .  

o a d i n g   o f   t h e   p i p e s  a t  t h e   d e s i g n a t e d   s t o c k -  

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

p i l e   s i t e ( s ) ,   h a u l i n g ,   u n l o a d i n g   t h e   p i p e s  

b a c k f i l l   m a t e r i a l   a r o u n d   t h e   p i p e  will 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 .  

Q u a n t i t i e s   f o r   c u l v e r t   e x c a v a t i o n ,   b a c k f i l l  
m a t e r i a l   a n d   c o m p a c t i o n  will b e   m e a s u r e d  
f o r   p a y m e n t   i n   a c c o r d a n c e   w i t h   t h e   a p p r o -  
p r i a t e   U n i t   P r i c e   T a b l e   I t e m s .  
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9 . 7 . 1 .   D e s c r i p t i o n   T h i s   i t e m   c o n s i s t s   o f   t h e   t r a n s p o r t a t i o n  
f r o m   b a r g e   l a n d i n g   a n d   t h e   i n s t a l l a t i o n  
o f   C o r r u g a t e d   S t r u c t u r a l   P l a t e   P i p e  
( C .  S . P .   P .  ) C u l   v e r t s  i n a c c o r d a n c e   w i t h  
t h e s e   s p e c i f i c a t i o n s   a n d   t o   t h e   l i n e s  
a n d   g r a d e s   s h o w n   o n   t h e   p l a n s   o r   a s  
d i r e c t e d   b y   t h e   E n g i n e e r .  

9 . 7 . 2 .   M a t e r i a l s  All 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  
m a t e r i a l s  will b e   s u p p l i e d   t o   t h e   w o r k  
b y   t h e   D e p a r t m e n t .  

9 . 7 . 3 .  C o n s t r u c t i o n  .l E x c a v a t i o n  

( a )   T h e   l o c a t i o n ,   e l e v a t i o n   a n d   l i m i t s  
o f   e x c a v a t i o n   f o r   t h e   c u l v e r t s  will 
b e   s t a k e d   b y   t h e   E n g i n e e r .  

( b )   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 c c o r d a n c e   w i t h   t h e   r e q u i r e m e n t   f o r  
E x c a v a t i o n  Common a n d / o r   E x c a v a t i o n  
R o c k ,   D i v i s i o n  9, S e c t i o n  2.  

(c) W h e r e   a p p l i c a b l e ,   t h e   C o n t r a c t o r  
s h a l l   p r o v i d e  a t e m p o r a r y   d i v e r s i o n  
f o r   t h e   f l o w   o f   w a t e r   o u t s i d e   t h e  
l i m i t s  o f  t h e   c u l v e r t .   T h e   m e t h o d  
u s e d  i n  d i v e r t i n g   t h e   w a t e r   s h a l l  
b e   a p p r o v e d   b y   t h e   E n g i n e e r .  

. 2  F o u n d a t i o n  

T h e   c u l v e r t   b e d   s h a l l   p r o v e d  a firm f o u n d -  
a t i o n   t h r o u g h o u t   i t s   e n t i r e   a r e a .   T h e  
b e d   s h a l l   b e   s u b - e x c a v a t e d   t o   t h e   d i m e n s i o n s  
s t a k e d   b y   t h e   E n g i n e e r   a n d   b a c k f i l l e d  
w i t h   a p p r o v e d   m a t e r i a l   w h i c h   s h a l l   b e  com- 
p a c t e d   a s   d i r e c t e d   b y   t h e   E n g i n e e r .  

. 3  A s s e m b l y  

( a )   P l a c i n g   a n d   a s s e m b l y   o f   t h e   p i p e  
may o n l y   p r o c e e d   a f t e r   t h e   e x c a v -  
a t i o n ,   f o u n d a t i o n   a n d   b e d d i n g   f o r  
t h e   p i p e   h a s   b e e n   a p p r o v e d   b y   t h e  
E n g i n e e r .   T h e   a s s e m b l y   s h a l l   b e   i n  
a c c o r d a n c e  w i t h  t h e   s h o p   d r a w i n g s .  
All 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  
a n d   s h a l l   b e   t i g h t e n e d   t o  a t o r q u e  
o f   n o t   l e s s   t h a n   1 5 0   f o o t   p o u n d s  
a n d   n o t   m o r e   t h a n  200 f o o t   p o u n d s .  

( b )  T h e   C o n t r a c t o r   s h a l l ,   w h e n   s p e c i f i e d  
i n   t h e   G e n e r a l   R e q u i r e m e n t s ,   a r r a n g e  
a t   h i s  own c o s t   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  
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9 . 7 . 3 .   C o n s t r u c t i o n  .3 A s s e m b l y   ( C o n t i n u e d )  
( C o n t i n u e d )  

( a )   t h e   c u l v e r t   s u p p l i e r   d u r i n g   t h e   p e r i o d  
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   a n d   g e n e r a l   c o n s t r u c t i o n  
a r e  i n  a c c o r d a n c e   w i t h   t h e   s u p p l i e r ' s  
r e c o m m e n d a t i o n s .  

.4 B a c k f  i l l  i n g  

A s s e m b l y   a n d   t i g h t e n i n g   o f   a l l   b o l t s   s h a l l   b e  
c o m p l e t e d   a n d   a p p r o v e d   b y   t h e   E n g i n e e r   b e f o r e  
b a c k f i l l i n g  may  commence. B a c k f i l l   m a t e r i a l  
will b e   l o c a t e d   a n d   a p p r o v e d   b y   t h e   E n g i n e e r .  

D u r i n g   t h e   c o u r s e   o f   b a c k f i l l i n g   a r o u n d   a n d  
a b o v e   t h e   p i p e   t h e   d e f l e c t i o n s   w i t h i n   t h e  
p i p e  will b e   m e a s u r e d .   P l u m b   b o b s   s h a l l   b e  
s u s p e n d e d   w i t h i n   t h e   p i p e   b y   t h e   C o n t r a c t o r  
a t   l o c a t i o n s   u n d e r   e a c h   e m b a n k m e n t   s h o u l d e r ,  
a t   t h e   m i d p o i n t  o f  t h e   p i p e   a n d   u n d e r   e a c h  
s l o p e   a t   l o c a t i o n s   d e s i g n a t e d   b y   t h e   E n g i n e e r .  
P l u m b   b o b s   s h a l l   b e   s u s p e n d e d   a t   1 0 ,   1 2   a n d  
1 o ' c l o c k   p o s i t i o n s   a n d   m a i n t a i n e d   b y   t h e  
C o n t r a c t o r   t h r o u g h o u t   t h e   c o u r s e   o f   b a c k f i l l i n g  
o f   e a c h   p i p e .   D e f l e c t i o n   r e a d i n g s  will b e  
t a k e n   b y   t h e   E n g i n e e r .  

B a c k f i l l   m a t e r i a l   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   l a y e r s   a n d   c o m p a c t e d   i n   a c c o r d a n c e   w i t h  
t h e   P l a n s   a n d   S p e c i f i c a t i o n s   o r   a s   d i r e c t e d  
b y   t h e   E n g i n e e r .   E q u i p m e n t   u s e d   f o r   t h e   b a c k -  
f i l l i n g   o p e r a t i o n   u p   t o   t h r e e  ( 3 )  f e e t   a b o v e  
t h e   t o p   o f   t h e   p i p e   s h a l l   r u n   p a r a l   l e l   a n d  
a s   c l o s e   t o   t h e   p i p e   a s   p o s s i b l e   w i t h   s i m u l t a n -  
e o u s   h a n d   s p r e a d i n g   a n d   c o m p a c t i o n   b y   m e c h a n -  
i c a l   t a m p e r s   a l o n g   t h e   f a c e   o f   t h e   p i p e .  
S p e c i a l   a t t e n t i o n   s h a l l   b e   g i v e n   t o   c o m p a c t i o n  
u n d e r   t h e   h a u n c h e s .  

L a t e r a l   m o v e m e n t   o f   t h e   p i p e   s h a l l   b e   p r e v e n t e d  
b y   c o n t r o l l i n g   t h e   r a t e   o f   f i l l i n g   o n   e a c h  
s i d e .   T h e   C o n t r a c t o r  will b e   r e s p o n s i b l e   f o r  
t h e   p r o p e r   p l a c i n g   o f   t h e   b e d d i n g   a n d   b a c k f i l l  
a s   e v i d e n c e d   b y   t h e   d e f o r m a t i o n   o f   t h e   p i p e  
f r o m   i t s   o r i g i n a l   s h a p e .  No s t r u t t i n g   o f   t h e  
p i p e  will b e   a l l o w e d   w i t h o u t   w r i t t e n   a p p r o v a l  
f r o m   t h e   E n g i n e e r .   U n l e s s   o t h e r w i s e   d i r e c t e d ,  
t h e   f o l l o w i n g   c r i t e r i a   o n   d e f l e c t i o n  will b e  
f o l l o w e d .   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  
will o n l y   b e   a l l o w e d .   V e r t i c a l   d e f l e c t i o n s  
will n o t   b e   p e r m i t t e d   t o   e x c e e d   t h r e e  ( 3 )  
p e r c e n t   o f   t h e   o r i g i n a l   v e r t i c a l   d i a m e t e r .  
H o r i z o n t a l   d e f l e c t i o n s  will n o t   b e   p e r m i t t e d  
t o   e x c e e d   f i v e  ( 5 )  p e r c e n t  o f  t h e   o r i g i n a l  
h o r i z o n t a l   d i a m e t e r .  
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9 . 7 . 3 .  C o n s t r u c t i o n  .4 B a c k f i l l i n g   ( C o n t ' d )  
( C o n t ' d )  

I f  d u r i n g   t h e   p l a c e m e n t   o f   b a c k f i l l  or embank-  
m e n t   a r o u n d   a n d   a b o v e   t h e   p i p e   t h e   d e f o r m -  
a t i o n s   s h o u l d   e x c e e d   t h e   a b o v e  limits, t h e  
w o r k   s h a l l   c e a s e   a n d   t h e   E n g i n e e r   s h a l l   b e  
n o t i f i e d .   T h e   E n g i n e e r  may t h e n   o r d e r   t h e  
r e m o v a l   a n d   r e p l a c e m e n t   o f   t h e   b a c k f i l l  i n  i t s  
e n t i r e t y   o r   i n   p a r t   a n d  may r e q u i r e   a s  a 
c o r r e c t i v e   m e a s u 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 .   T h e  
C o n t r a c t o r   s h a l l   u n d e r t a k e   t h e   c o r r e c t i v e  
w o r k   r e q u i r e d   e n t i r e l y   a t   h i s  own e x p e n s e .  

V e h i c u l a r   t r a f f i c   a n d   c o n s t r u c t i o n   e q u i p m e n t  
will n o t   b e   a l l o w e d   t o   c r o s s   o v e r   t h e   s t r u c t u r e  
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   a n d  
c o m p a c t e d   t o  a m i n i m u m   d e p t h   o f   t h r e e  ( 3 )  
f e e t   o v e r   t h e   h i g h e s t   p o i n t   o n   t h e   p i p e ,   o r  
t o  a h e i g h t   s p e c i f i e d   b y   t h e   p i p e   s u p p l i e r  
f o r   t h e   l o a d i n g s   a n t i c i p a t e d .  

9 . 7 . 4 .   M e a s u r e m e n t  . 1  T h e   q u a n t i t y   o f   C o r r u g a t e d   S t r u c t u r a l   P l a t e  
P i p e   ( C . S . P . P . )   C u l v e r t s   t o   b e   m e a s u r e d   f o r  
p a y m e n t  will be  as  a l u m p  sum f o r   t r a n s p o r t -  
a t i o n   a n d   i n s t a l l a t i o n   o f   e a c h   i n d i v i d u a l   p i p e  
a c c e p t a b l y   c o m p l e t e d   i n   a c c o r d a n c e   w i t h   t h e  
P l a n s   a n d   S p e c i f i c a t i o n s   o r   a s   d i r e c t e d   b y  
t h e   E n g i   n e e r .  

. 2  T h e   q u a n t i t i e s   o f   e x c a v a t i o n ,   b a c k f i l l   a n d  
c o m p a c t i o n  will b e   m e a s u r e d   f o r   p a y m e n t   i n  
a c c o r d a n c e   w i t h   t h e   a p p r o p r i a t e   i t e m s   i n   t h e  
U n i t   P r i c e   T a b l e .  
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9.8.1 . D e s c r i p t i o n  

9.8.2. M a t e r i a l s  

. I  

. 2  

. 3  

This   i tem  cons is ts   o f   excavat ing ,   c rush ing ,   sc reen ing  on 
otherwise  removing  oversize  mater ia l   f rom  gravel  
o r   s t o n e  and t h e   l o a d i n g  and p l a c i n g   o f   t h e  
m a t e r i a l  i n  s t o c k p i l e ( s )   o r  on the  road as shown 
on the   P lans   o r  as d i r e c t e d  by the  Engineer.  

The m a t e r i a l  will be obtained  from  sources shown 
on the  Plans,  except  the  Engineer may designate 
other   sources i f  d u r i n g   t h e   c o n s t r u c t i o n   o t h e r  
sources  are l oca t e d  . 
Crushed  Gravel - 3/4"  Minus 
The mate r ia l   sha l l   cons i s t   o f   c rushed   s tone   o r  
crushed  gravel o f  c lean,   hard,   angular   par t ic les 
f ree   f rom  c lay  lumps, cementation and 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   m a t e r i a l ,  and s h a l l  meet t h e  
fo l   low ing   g radat ion   requ i rements :  

Sieve No. 

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

Percent  Passing 
(By  Weight) 

100% 
40 - 65 
25 - 55 
10 - 30 
3 - 8  

A minimum o f  50% o f  t he   ma te r ia l   re ta ined  on t h e  
No. 4 S ieve   sha l l  have a t   l e a s t  one f r a c t u r e d  
face. 

Screened  Gravel - 3" Minus 
The mate r ia l   cons i s t s   o f   sc reened   g rave l   o f   c l ean ,  
ha rd   pa r t i c l es ,   f ree   f rom  c lay  lumps,  cementation 
and o rgan ic   o r   o the r   de le te r i ous   ma te r ia l  and s h a l l  
meet the   fo l low ing   g radat ion   requ i rement .  

Sieve No. 

3 “ 

No. 4 
No. 200 

Percent  Passing 
(By  Weight) 

100% 
30 - 70 
3 - 10 

P i t  Run Gravel 
The m a t e r i a l   s h a l l   c o n s i s t  o f  p i t   r u n   g r a v e l  o f  
c lean ,   ha rd   pa r t i c l es   f ree   f rom  cemen ta t i on  and 
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   m a t e r i   a l .  A l  1 over-  
s i z e   m a t e r i a l   s h a l l  be  removed a t   t h e   p i t   o r  on 
the  road.  Stones o f  dimensions  exceeding  the 
th ickness o f  t he  l i f t  i n  which  the  gravel  i s  spread 
by  more than one ( 1  ) i n c h   i s   d e f i n e d  as ove rs i ze  
ma te r ia l ;   excep t   t ha t   ma te r ia l   pass ing   t he  3 i n c h  
s ieve  will n o t  be c l a s s i f i e d  as overs ize.  
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9.8.3.  Construction . 1 Clearing and g rubb ing  of gravel  deposit( s )  and 
quarry  area(s)  access  roads and s tockp i l e   s i t e ( s ) ,  
shall  conform to  the  requirements  for  Clearing and 
Grubbing, Division 9 ,  Section 1.  

.2 Excavation and disposal of material  overlaying  the 
gravel  deposit( s )  and quarry  area ( s )  and the con- 
struction of access  roads,  shall be i n  accordance 
with  the  requirements for  Excavation Common and 
Embankments, Division 9, Sections 2 and 4.  

.3 Before gravel can be placed e i ther  on the road o r .  
i n  s tockpi le (s ) ,  approval must be received from the 
Eng i neer. 

For placement o f  gravel on the  road,  the 
roadbed surface  shall be  smooth r i d i n g  
and free from potholes and ruts.  Scarifying 
and blading  shall be performed as directed 
by the Engineer. 

The hauling  shall be uniformly  spread  over 
the w i d t h  of  the  traffic  lanes  to produce 
uniform compaction. The Contractor  shall 
maintain  the  haulroads a t  his own expense. 

The gravel  shall be  dumped and spread uni for -  
mly on the roadbed surface a t  the  rate 
specified by the Engineer. 

When gravel i s  used t o  backfill subexcavated 
areas, and for backfill  material around 
culverts,  the  backfill  operation will be i n  
accordance w i t h  the  requirements f o r  Embank- 
ment, Division 9 ,  Section 4. 

Stockpi le   s i te(s)   shal l  be firm and level 
and be clean of all  deleterious  material. 
The stockpi l e ( s )   sha l l  be shaped as  directed 
by the Engineer and constructed i n  layers  not 
exceeding three ( 3 )  feet  in depth  over  the 
entire  stockpile  area.  Stockpiles  shall be 
kept free of snow and ice d u r i n g  the  stockpiling 
operation. 

quan t i ty  of CRUSHED, S C R E E N E D  and/or P I T  R U N  9.8.4. Measurement The 
GRAVEL t o  be measured for payment, will be the 
number of tons  o f  material. produced, 1 oaded and 
placed i n  accordance w i t h  this specification and 
accepted by the  Engineer. 

Measurement for  Gravel Haul wi l l  be in  accordance 
w i t h  the  requirements for Gravel Haul , Division 9 ,  
Section 9. 



Mackenzie  Highway N.W.T. Crushed,  Screened & D i v i s i o n  9 
Standard  Speci f icat ions P i t  Run Gravel   Sect ion 8 
March,  1975 Page 3 o f  3 

9.8.4.  Measurement The c lea r ing ,   g rubb ing   and /o r   s t r i pp ing  o f  gravel  
(Cont  ‘d) depos i ts  and s t o c k p i l e   s i t e s  and t h e   c o n s t r u c t i o n  

o f  access  roads will be  measured f o r  payment i n  
accordance  w i th   the   appropr ia te   Un i t   Pr ice   Tab le  
i tems . 
The removal o f  snow and i c e  as s p e c i f i e d   i n   A r t i c l e  
9.8.3.3.(e) i s   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  
cons t ruc t i on  and no separate measurement f o r  payment 
w i  11 be made t h e r e f o r .  
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9 . 9 . 1 .   D e s c r i p t i o n  

9 . 9 . 2 .   M a t e r i a l s  

T h i s   i t e m   c o n s i s t s  o f  t h e   a u t h o r i z e d  
h a u l i n g  o f  m a t e r i a l   m e a s u r e d   f o r   p a y m e n t  
u n d e r   t h e   c l a s s i f i c a t i o n  o f  g r a v e l .  

N o t   a p p l i c a b l e .  

9 . 9 . 3 .   C o n s t r u c t i o n   N o t   a p p l i c a b l e .  

9 . 9 . 4 .   M e a s u r e m e n t   T h e   q u a n t i t y  o f  HAUL t o   b e   m e a s u r e d  f o r  
p a y m e n t  will b e   t h e   n u m b e r  o f  t o n   m i l e s  
o f  g r a v e l   h a u l   a c c e p t a b l y   c o m p l e t e d .  

T h e   q u a n t i t y  will b e   c o m p u t e d   b y   m u l t i p l y -  
i n g   t h e   w e i g h t  o f  t h e   m a t e r i a l  i n  t o n s   b y  
t h e   h a u l   d i s t a n c e   m e a s u r e d  i n  m i l e s   a l o n g  
t h e   d e s i g n a t e d   r o u t e   b e t w e e n   t h e   p o i n t  
o f  l o a d i n g   a n d   t h e   d e s i g n a t e d   d e l i v e r y  
p o i n t .  

F o r   t h e   p u r p o s e  o f  t h i s   S p e c i f i c a t i o n ,  
t h e   d e s i g n a t e d   d e l i v e r y   p o i n t   s h a l l   b e  
c o n s i d e r e d   a s   t h e   c e n t e r  o f  t h e   p r o j e c t  
m i l e ,   e x c e p t :  

( a )  If a s e c t i o n   i s   s h o r t e r   t h a n   o n e  
m i l e ,   t h e   d e s i g n a t e d   d e l i v e r y  
p o i n t  will b e   t h e   c e n t e r  o f  t h a t  
s e c t i o n .  

( b )  I f  s e c t i o n s   w i t h i n  a p r o j e c t  
m i l e   a r e   t o   b e   c o n s t r u c t e d   a t  
v a r y i n g   r a t e s  o f  a p p l i c a t i o n ,   t h e  
d e s i g n a t e d   d e l i v e r y   p o i n t  will 
b e   t h e   c e n t e r  o f  e a c h   s u c h   s e c t i o n  
w i t h i n   t h e   m i l e .  
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9 . 1 0 . 1 .   D e s c r i p t i o n  T h i s   i t e m   c o n s i s t s   o f   l o a d i n g ,   t r a n s p o r t i n g  
a n d   d i s t r i b u t i n g   w a t e r   r e q u i r e d   f o r   t h e  
c o n s t r u c t i o n   o f   h i g h w a y   e m b a n k m e n t .  

9 . 1 0 . 2 .   M a t e r i a l s   T h e   E n g i n e e r  will a p p r o v e   t h e   s o u r c e   o f  
w a t e r .  

T h e   w a t e r   s h a l l   b e   f r e e   f r o m   u n d e s i r a b l e  
q u a n t i t i e s   o f   o r g a n i c   m a t t e r   a n d   m i n e r a l  
s a l t s .  

9 . 1 0 . 3 .   C o n s t r u c t i o n   W a t e r i n g   e q u i p m e n t   s h a l l   c o n s i s t   o f   w a t e r -  
t i g h t   t a n k s   m o u n t e d   o n   a d e q u a t e l y   p o w e r  
t r u c k s .   T h e   w a t e r   s h a l l   b e   a p p l i e d  
t h r o u g h  a s p r a y   b a r   o f   s u c h   d e s i g n   a s   t o  
p r o v i d e  a u n i f o r m   u n b r o k e n   s p r e a d   o f  
w a t e r   t h e   f u l l   w i d t h   o f   t h e   s p r a y   b a r .  A 
s u i t a b l e   d e v i c e   f o r   p o s i t i v e   s h u t o f f   o f  
t h e   s p r a y   b a r   s h a l l   b e  s o  l o c a t e d   a s   t o  
p e r m i t   c o n t r o l   f r o m   t h e   c a b .  

T h e   E n g i n e e r  will d e t e r m i n e   t h e   q u a n t i t y  
o f   w a t e r   t o   b e   a p p l i e d   a n d   t h e   r a t e   o f  
a p p l i c a t i o n .  

9 . 1 0 . 4 .   M e a s u r e m e n t   T h e   q u a n t i t y   o f  WATER t o   b e   m e a s u r e d  
f o r   p a y m e n t ,  will b e   t h e   n u m b e r   o f  
1 , 0 0 0   g a l l o n   u n i t s   o f   w a t e r   a c c e p t a b l e  
l o a d e d ,   t r a n s p o r t e d   a n d   d i s t r i b u t e d .  

M e a s u r e m e n t  will be  made a t   t h e   p o i n t  
o f   d e l i v e r y .   T h e   v o l u m e  o f  w a t e r  will 
b e   c o m p u t e d   f r o m   t h e   v o l u m e t r i c   c a p a c i t y  
o f   t h e   t a n k .  

L 
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9.11.1.   Descr ipt ion 

9.11.2.  Materials 

.1 

T h i s   i t e m   c o n s i s t s   o f   c o n s t r u c t i n g  a p r o t e c t i v e  
cover ing  o f   sacked  so i l -cement   or   approved  s tone,  
w i t h   o r   w i t h o u t   m o r t a 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   i n  accordance  wi th   these  spec i f ica-  
t i ons .   R ip - rap   sha l l  be c o n s t r u c t e d   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 ,   g r a d e s  
and  dimensions shown on the   P lans   o r  as  designated 
by  the  Engineer. 

The Cont rac tor   sha l l   supp ly  a l l  ma te r ia l s .  

Stone  Rip-Rap:   Rip- rap  mater ia ls   shal l   be  o f  
approved q u a l i t y  and s h a l l   c o n s i s t   o f  sound, hard 
and  dense  stones,  boulders 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   o f   a i r  and water  and f ree   f rom seams, 
c r a c k s   o r   o t h e r   s t r u c t u r a l   d e f e c t s .  

Hand-p laced  r ip - rap   mater ia l   fo r   cor rugated  
me ta l   p ipe   cu l ve r t s ,   d i t ch   b locks  and d i t c h  
checks sha l l   cons i s t   o f   s tones ,   bou lde rs   o r  
quarry  rocks  having  dimensions o f  n o t   l e s s  
t h a n   s i x  (6 )  inches i n  any  one d i r e c t i o n .  

R i p - r a p   m a t e r i a l s   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   c u l v e r t s ,   b r i d g e s ,  and  channel  bank 
p r o t e c t i o n   s h a l l   c o n s i s t   o f   s t o n e s ,   b o u l d e r s  
o r   qua r ry   rocks   mee t ing   t he   requ i remen ts   f o r  
"Heavy Ri p-rap)  , 

HEAVY RIP-RAP 

Weight o f  Stones ( lbs)   Percentage 

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

50 - 400 10 - 30 
Under 50 O 

o r   mee t ing   t he   requ i remen ts   f o r  "Armour  Rip-Rap". 

ARMOUR RIP-RAP 

Weight o f  Stones  ( lbs)  Percentage 

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

Under 200 - 

F i l   t e r   b l a n k e t   m a t e r i   a l   s h a l l  be approved  by  the 
Engineer. 
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9.11.2. Ma te r ia l s  
(Cont 'd)  

. 2  

9.11.3. Construct ion  .1  

. 2  

Sand f o r   m o r t a r   s h a l l   c o n f o r m   t o   t h e   l a t e s t  C.S.A.  
S p e c i f i c a t i o n s   f o r   A g g r e g a t e   f o r  Masonry Mor ta r  A 
82.56  unless  otherwise  instructed  by  the  Engineer.  

Cement f o r   m o r t a r   s h a l l  be Por t l and  Cement conforming 
t o   t h e   l a t e s t  C.S.A. S p e c i f i c a t i o n  A5, (Type 1 )  
u n l e s s   o t h e r w i s e   s p e c i f i e d   i n   D i v i s i o n  1,  Section  1. 

Sacked Soil-Cement  Rip-Rap 
a )  The s o i l   m a t e r i a l   s h a l l   c o n s i s t   o f  a sand  and/or 

gravel   f rom a source  selected  by  the  Engineer.  

b )  Sacks s h a l l  be manufactured  from minimum 10  ounce 
bur lap  and  shal l   be  approx imate ly  20 inches  by 36 
inches  measured  ins ide  the seams  when the  sack i s  
l a i d   f l a t .  The c a p a c i t y   o f  each  sack s h a l l  be 
approx imate ly   1 .25  cubic   feet .  

c )  The cement s h a l l  be Por t land Cement con fo rm ing   t o  
t h e   l a t e s t  C.S.A. S p e c i f i c a t i o n  A5, Type 1. 

Prepara t ion   o f   Foundat ion  
a )  Hand-Placed  Rip-Rap:  Aprons  and  slopes t o  be r i p -  

rapped  shal l   be  excavated  as shown on the   p lans   o r  
as d i rec ted   by   the   Eng ineer   to   p rov ide   adequate  
foundat ion upon w h i c h   t h e   r i p - r a p   s h a l l   r e s t .  The 
foundat ion  bed  shal l  be f i n e  graded t o   f o r m  a 
un i fo rm and  even  surface.  Depressions  shal l  be 
f i l l e d  and  thoroughly  compacted. 

b )  Hand-Placed  Grouted  Rip-Rap:  Preparation o f  
foundat ion  shal l   be  per formed as . l  ( a )  above. 

c )  Random Rip-Rap: I f  requ i red ,  a s h e l f   o r   l e d g e  
s h a l l  be  excavated t o   p e r m i t  dumping o f   t h e   s t o n e s .  

d )  Sacked Soil-Cement  Rip-Rap:  Preparation o f  founda- 
t i o n   s h a l l  be performed as .1  (a)  above. 

e )   F i l t e r   B l a n k e t :   F i l t e r   b l a n k e t s   s h a l l  be  construc- 
t e d   a t   l o c a t i o n s  shown on  the  Plans  or  where 
d i rec ted   by   the   Eng ineer ,   and  to   the   l ines  and 
grades  as  staked  by  the  Engineer. 

w - P l a c e d  Rip-Rap:  Stones s h a l l  be placed  by 
hand to   cove r   t he   requ i red   l eng th ,   w id th   and  
thickness.  Stones  shal l   be firmly bedded i n t o  
the   s lopes   and   aga ins t   ad jo in ing   s tones   w i th  
s p a l l s   u s e d   t o  fill the  vo ids .  The la rge r   s tones  
s h a l l  be p laced in   t he   bo t tom  rows .  The l a r g e s t  
dimension o f   t h e   s t o n e s   s h a l l  be p e r p e n d i c u l a r   t o  
the  slope,  unless  such  dimension i s  g rea ter   than 
t h e   s p e c i f i e d   t h i c k n e s s   o f   t h e   r i p - r a p .  
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9.11.3. Const ruc t ion  .2 Plac in   (Con t ' d )  
(Cont 'd)  - d d - P l a c e d  Grouted  Rip-Rap: The s tones   sha l l  

be p l a c e d   a s   s p e c i f i e d   i n   . 2 ( a )  above. The 
surface  of   the  stones  shal l   be  thoroughly  wetted 
be fore   app ly ing   the   mor ta r .  The spaces  between 
the   s tones   sha l l  be f i l l e d   w i t h  cement m o r t a r   w i t h  
the   ou ter   faces   o f   the   s tones   le f t   exposed.  The 
m o r t a r   s h a l l  be  composed o f  one (1  ) p a r t   P o r t l a n d  
Cement and t h r e e   ( 3 )   p a r t s   o f  sand, o f  such 
cons is tency   t ha t  it can be p l a c e d   w i t h  a mason's 
t rowe l .   A f te r   comp le t i ng   t he   g rou t i ng ,   t he  
exposed  surfaces o f   t h e   s t o n e s   s h a l l  be thoroughly  
brushed t o  remove the  cement  mortar. The ou te r  
s tones   sha l l   p ro jec t   two   (2 )   t o   f ou r   (4 )   i nches  
above the   g rou ted   sur face .  

Grou ted   r i p - rap   sha l l  be cured   us ing   cur ing  
compounds, bur lap,  a b lanke t   o f   ea r th   kep t   we t  
for   seventy- two  (72)   hours , o r  by s p r i   n k l   i n g   w i t h  
a f ine  spray  every  two  (2)  hours  dur ing  the  day- 
t i m e   f o r  a p e r i o d   o f   t h r e e  ( 3 )  days. 

Random Rip-Rap: Random r i p - r a p   s h a l l  be dumped 
on to   t he   su r face   t o  be r ip - rapped and s u f f i c i e n t  
hand  and/or  machine  work  shall be performed t o  
produce a un i fo rm  depth  and s u r f a c e   o f   t h e  
f i n i s h e d   r i p - r a p .  

Sacked Soil-Cement  Rip-Rap: The Engineer will 
des ignate   the  amount o f  cement t o  be used i n   t h e  
p r e p a r a t i o n   o f   t h e   s o i l - c e m e n t   m i x t u r e .  The s o i l  
and  cement s h a l l  be dry   mixed i n  a manner which, 
i n   t h e   o p i n i o n   o f   t h e   E n g i n e e r ,  i s  accep tab le   f o r  
u n i f o r m l y   d i s t r i b u t i n g   t h e  cement  throughout  the 
s o i l .  Each bur lap   sack   sha l l  be f i l l e d   w i t h  
approx imate ly  one (1  ) c u b i c   f o o t   o f   s o i l - c e m e n t  
m ix tu re  and s e c u r e l y   t i e d   a t   t h e   t o p   i n  a manner 
meet ing  wi th   the  acceptance  o f   the  Engineer .  I f  
the   sacks   a re   no t   t o  be   immedia te ly   p laced  in to  
t h e i r   f i n a l   p o s i t i o n ,   t h e y   s h a l l  be kept   dry .  
Upon p lac ing   i n to   t he   work ,   each   sack   sha l l  be 
packed i n t o  conformance w i th   t he   p repared  base 
and  adjacent  sacks  already i n  p lace .   Add i t iona l  
courses o f  sacks s h a l l  be   p laced   t o   ob ta in   t he  
requ i red   depth   w i th in   the   a rea   s taked o r  
designated  by  the  Engineer.  I f  being  p laced i n  
the  summer the  sacks  shal l   then be thoroughly  
soaked w i t h  a gen t le   sp ray   o f   wa te r  and kept  moiil 
for   twenty- four   (24)   hours  by  spr ink l ing,  
cove r ing   w i th   mo is t   ea r th   o r   o the r   app roved  means, 

When p lac ing   sacked  so i l -cement   r ip - rap   dur ing  
t h e  summer months the   Cont rac tor  may wet m i x  t h e  
s o i l - c e m e n t   m i x t u r e   p r o v i d i n g   t h e   f i l l e d   s a c k s  
are  immediately  p laced  into  the  work  and  kept 
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9.11.3. C o n s t r u c t i o n   m o i s t   f o r  a per iod   o f   twenty - four   (24)   hours .  
(Cont 'd )  

9.11.4.  Measurement The q u a n t i t y   o f   r i p - r a p   w h i c h  will be measured f o r  
payment s h a l l  be the  number o f   c u b i c   y a r d s   o f   r i p -  
r a p   o f   t h e   t y p e s   s p e c i f i e d   i n   D i v i s i o n  1, Sect ion 1 
and p r o v i d e d   f o r   i n   t h e   U n i t   P r i c e   T a b l e ,   t h a t  have 
been accepted i n   t h e  completed  work  by  the  Engineer. 
The measurement will be  based  on  the  volume o f   r i p -  
r a p   i n  i t s  f i n a l   p o s i t i o n .  

I n   a d d i   t i o n   t h e   f o l   l o w i n g   r e l a t e d  work i tems w i  l l  
be  measured f o r  payment: 

.1 

. 2  

.3 

.4 

The supply and t r a n s p o r t a t i o n   o f   s o i l   m a t e r i a l  
fo r   the   sacked  so i l -cement  will, for   the   purpose 
o f  payment,  be  measured  as P I T  RUN GRAVEL and 
HAUL OF P I T  RUN GRAVEL. 

The supply and t r a n s p o r t a t i o n   o f   f i l t e r   b l a n k e t  
m a t e r i a l  will, f o r   t h e   p u r p o s e   o f  payment,  be 
measured as P I T  RUN GRAVEL and HAUL OF P I T  RUN 
GRAVEL. 

The t r a n s p o r t a t i o n   o f   s t o n e   r i p - r a p   m a t e r i a l  
will, f o r   t h e   p u r p o s e   o f  payment, be measured 
as HAUL OF P I T  RUN GRAVEL. 

Por t l and  Cement f o r  sacked  so i l -cement   r ip- rap 
will be measured a s  t he  number o f  80 pound 
bags o f  cement acceptably   suppl ied,   de l ivered 
and inco rpo ra ted   i n to   t he   so i l - cemen t   m ix tu re .  

b lankets  where d i rec ted ,  wil 
t e l y   f o r  payment b u t  will be 
t o   t h e  work  measurements o u t  

All other  work and m a t e r i a l s   r e q u i r e d   f o r   a c c e p t a b l y  
c o m p l e t i n g   t h e   r i p - r a p   i n s t a l l a t i o n s   w i t h   f i l t e r  

be measured  separa- 

above. 
i d e r e d   i n c i d e n t a l  

l   n o t  
cons 

l  i ned 
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9 . 1 2 . 1 .   D e s c r i p t i o n   T h i s   i t e m   c o n s i s t s   o f   t h e   r e m o v a l   a n d  
d i s p o s a l   o f   s n o w   a n d   i c e   f r o m   e x c a v a t i o n  
a n d / o r   e m b a n k m e n t   a r e a s   o n   t h e   h i g h w a y  
r i g h t - o f - w a y  i n  p r e p a r a t i o n   f o r   w i n t e r  
c o n s t r u c t i o n .  

9 . 1 2 . 2   M a t e r i a l s   N o t   a p p l i c a b l e .  

9 . 1 2 . 3 .   C o n s t r u c t i o n  .1 Removal  o f  Snow a n d   I c e  

a )  Snow a n d   i c e   s h a l l   b e   r e m o v e d   f r o m  
a l l   r i g h t - o f - w a y   e x c a v a t i o n   a n d  
e m b a n k m e n t   a r e a s   p r i o r   t o   c o m m e n c e -  
m e n t  o f  w i n t e r   c o n s t r u c t i o n  i n  
s u c h   a r e a s   a n d   t h e y   s h a l l   b e   k e p t  
f r e e   o f  snow w h i l e   c o n s t r u c t i o n  
i s  u n d e r w a y .  

b )  Snow s h a l l   b e   w i n d r o w e d   a l o n g   t h e  
e d g e   o f   t h e   r i g h t - o f - w a y  i n  s u c h  
a m a n n e r   a s   t o   a v o i d   d a m a g e   t o  
a d j o i n i n g   t r e e s .  

. 2  Snow a n d   I c e   R e m o v a l   E q u i p m e n t  

T h e   S n o w   a n d   I c e   R e m o v a l   E q u i p m e n t   s h a l l  
c o n s i s t  o f  a c r a w l e r   t r a c t o r   o f   m i n i m u m   1 0 1  
n e t   f l y w h e e l   h o r s e   p o w e r   a n d   e q u i p p e d   w i t h  
a d o z e r   b l a d e .   T h e   b l a d e   s h a l l   b e   e q u i p p e d  
w i t h   t w o   h e i g h t   a d j u s t a b l e   m u s h r o o m   t y p e  
s h o e s   o f  a d e s i g n   a p p r o v e d   b y   t h e   E n g i n e e r .  

T h e   S n o w   a n d   I c e   R e m o v a l   E q u i p m e n t   s h a l l  
b e   e q u i p p e d   w i t h   a n   a p p r o v e d   t i m e   r e c o r d -  
i n g   d e v i c e   w h i c h   a c c u r a t e l y   r e c o r d s   t h e  
number  o f   h o u r s   t h e   m a c h i n e   i s   i n   o p e r -  
a t i o n .  

It will 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 r o p e r l y  
m o u n t e d   a n d   m a i n t a i n e d ,   t h a t   t h e   c a r d s   a r e  
a c c u r a t e l y   i d e n t i f i e d  a s  t o   d a t e   a n d   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 .  

T h e   E n g i n e e r  will r e c o r d   t h e   n u m b e r   o f  
o p e r a t i n g   h o u r s   f o r   t h e   m a c h i n e   a n d   b o t h  
t h e   E n g i n e e r   a n d   t h e   C o n t r a c t o r  will 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   a r e   c o r r e c t .  
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9 . 1 2 . 4 .   M e a s u r e m e n t   T h e   q u a n t i t y  o f  SNOW AND I C E  REMOVAL 
a s   s p e c i f i e d   i n   p a r a g r a p h   9 . 1 2 . 2 . 1   t o  
b e   m e a s u r e d   f o r   p a y m e n t ,  will b e   t h e  
number  o f  a p p r o v e d   h o u r s   t h e  Snow a n d  
I c e   R e m o v a l   E q u i p m e n t   i s   o p e r a t e d   r e -  
m o v i n g   s n o w   a n d   i c e   o n   t h e   r i g h t - o f - w a y .  

Any r e q u i r e d   r e m o v a l   o f  s n o w   a n d   i c e  
f r o m   b o r r o w   a r e a s   o r   o t h e r   a r e a s   o u t -  
s i d e   t h e   h i g h w a y   r i g h t - o f - w a y  will n o t  
b e   m e a s u r e d  s e p a r a t e l y  f o r   p a y m e n t   b u t  
will 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 o n s t r u c t i o n   u n d e r   o t h e r  U n i t  P r i c e  
Tab1  e i t e m s .  




