
373 Baig Blvd, Moncton, NB, E1E 4H8 • Phone (506) 382-7565 • Fax (506) 384-8866 

            Saint John • Moncton • Fredericton • Bedford

March 20, 2017 

Project No. 071-202 

Jeff MacKinnon, P.Eng. 
Crandall Engineering Ltd. 
Via email:  jam@crandallengineering.ca 

Jeff: 

Re: Soils Investigation – Parking Lot Upgrades – Dorchester Penitentiary, Dorchester NB 

As requested, Conquest Engineering Ltd. (CEL) has performed a series of shallow boreholes 
throughout the access road and parking areas to assess the existing conditions of the pavement 
structure.  

The purpose of the investigation was to obtain the geotechnical conditions at the site and to provide 
recommendations for the new pavement structure.  This report has been prepared specifically and 
solely for the area as described and should not be extrapolated beyond the limits of the investigation 

FIELD PROCEDURES 

The field investigation was carried out on March 10, 2017.  Nine (9) boreholes were drilled to depths 
ranging from 1.0 m to 1.8 m below the existing ground surface.  The borehole locations were 
established in the field by Crandall Engineering Ltd. personnel prior to the drilling operations.  The 
borehole locations are shown on the attached Borehole Location Plan (Figure 1).  Ground surface 
elevations shown on the attached Borehole Records are referenced to geodetic datum and were 
obtained and provided to us by Crandall Engineering Ltd. 

During the field work a CEL geotechnical engineer supervised the drilling and sample collection 
activities and logged the subsurface conditions encountered at each borehole.  The boreholes were 
advanced vertically using 100 mm diameter solid stem augers.  Soil samples were collected at close 
intervals within the overburden material using a 50 mm outside diameter split-spoon.  Detailed 
descriptions of the soils encountered are given on the attached Borehole Records. 

Standard Penetration Tests (SPT’s) were performed and N-values recorded for each split-spoon 
sample obtained.  The performance of the Standard Penetration Tests was based on the test method 
described in ASTM D1586-84.  The determination of the compactness of granular soil strata, as 
indicated on the Borehole Records, is based primarily on the results of Standard Penetration Testing. 

Soil samples recovered were placed in moisture tight containers and returned to our laboratory for 
further engineering review.  All remaining samples will be kept in storage for a period of two (2) months 
from the date of issue of this report.  After this time the samples will be discarded unless we are 
instructed otherwise. 

mailto:jam@crandallengineering.ca
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SOIL CONDITIONS 

The soil strata encountered at the site are described in detail on the attached Borehole Records.  Soil 
classification was based on the procedures described in ASTM D2488 (Standard Practice for 
Description and Identification of Soils, Visual-Manual Procedure) and limited laboratory testing on 
representative samples.  For an explanation of the descriptions used on the Borehole Records, 
reference should be made to the attached Symbols and Terms used on Borehole and Test Pit Records. 

In general, the principle strata encountered at the site are as follows: 

1. ASPHALT (all boreholes with the exception of BH-08);

2. Brown to reddish brown sand with silt and gravel:  FILL;

3. Reddish brown silty SAND with gravel (BH-01, BH-02, BH-03, BH-07 and BH-09);

4. Reddish brown silty/clayey SAND with gravel (BH-05 and BH-08);

An obstruction (concrete conduit) was encountered at a depth of 0.6 m in borehole BH-06. 

GROUNDWATER CONDITIONS 

Groundwater was only observed in borehole BH-08 at a depth of 0.4 m below the existing ground 
surface at the time of drilling.  Groundwater levels should be expected to fluctuate due to site use, 
adjacent site use, seasonal weather trends, construction activity, and/or from the effects of a particular 
precipitation event. 

RECOMMENDATIONS FOR PAVEMENT STRUCTURE 

Based on our findings, we offer the following recommendations for an upgraded pavement structure. 
We understand that the proposed final grades will be consistent with existing grades. 

Table 1:  Pavement Structure 

Material 

Recommended Thickness 

Standard Duty 
Pavement 

Heavy Duty 
Pavement 

Asphaltic Concrete – NBDTI Type C or D 75 mm 40 mm 

Asphaltic Concrete – NBDTI Type B - 60 mm 

Aggregate Base (25 mm or 31.5 mm Minus) 150 mm 150 mm 

Aggregate Subbase (75 mm Minus) 300 mm 450 mm 

 To achieve this will require the excavation and removal of the existing materials to a sufficient
depth to accommodate the new pavement structure.

 Following excavation to the subgrade level we recommend that a proof-rolling operation of the
subgrade take place in the presence of geotechnical personnel to identify any potentially weak
or yielding zones.
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 Proof-rolling should be carried out with a loaded tandem truck.  Any soft or yielding zones
should be over-excavated as directed by geotechnical personnel and the material reinstated
with approved subgrade material.  The materials encountered on site (FILL free of organics and
native) may be reused within the subgrade zone provided that compaction of at least 95% of the
standard Proctor maximum dry density (ASTM D698) is achievable and have a moisture content
close to the optimum moisture content.

 The subbase material should consist of 75 mm minus Crushed Rock or Crushed Gravel meeting
the gradation requirements as shown on Table 2.

 The base material should consist of 25 mm or 31.5 mm minus Crushed Rock meeting the
gradation limits for Crushed Rock Base as shown on Table 2.

 The base and subbase materials should be placed in lifts and compacted to a minimum of 95%
of the standard Proctor corrected maximum dry density (ASTM D698).

 The lift thickness used during placement of backfill materials should be compatible with the
compaction equipment and material type to ensure proper compaction throughout each lift.
Generally, the maximum lift thickness should be limited to about 300 mm.

Table 2:  Aggregate Grading Specification 

Sieve Size 

Aggregate Base 
Crushed Rock 

Aggregate Subbase 
(75 mm minus) 

25 mm 
(% Passing) 

31.5 mm 
(% Passing) 

Crushed Gravel 
(% Passing) 

Crushed Rock 
(% Passing) 

90 mm - - 100 100 

75 mm - - 95-100 95-100 

63 mm - - 86-100 85-100 

50 mm - - 75-95 73-95 

37.5 mm - 100 61-87 58-87 

31.5 mm 100 95-100 - - 

25 mm 95-100 81-100 - - 

19 mm 71-100 66-90 38-70 35-69 

12.5 mm 56-82 50-77 - - 

9.5 mm 47-74 41-70 28-56 25-54 

4.75 mm 31-59 27-54 19-46 17-43 

2.36 mm 21-46 17-43 13-37 12-35 

1.18 mm 13-34 11-32 9-30 8-28 

300 µm 5-18 4-19 4-16 4-16 

75 µm 0-8 0-8 0-7 0-9 

 Materials should meet the durability requirements of NBDTI Standard Specification as per
Table 201-1 – Properties of Rock and Gravel Aggregate.
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 The soil strata encountered at the site contain relatively high percentages of fines and, as such,
these soils will be easily disturbed by construction equipment and may degrade when subjected
to construction traffic or other disturbance in wet conditions.  All excavations and exposed
subgrades should, therefore, be maintained in a dry condition throughout construction.  Any
soils that become disturbed/softened during construction should be over-excavated and
replaced with approved material.

 Excavation and site grading should be designed so as to shed surface water away from the
excavation.  Dewatering pumps and sump pits may be required to control and maintain the base
of the excavations in a dry state.

CLOSURE 

This report has been prepared for the sole benefit of the client.  Any use or reliance on this report under 
any of the following conditions would render this report inapplicable: 

 where there have been any changes in site conditions; or

 where used for purposes not intended or delineated in this report; or

 where used by third parties without the express written agreement of Conquest Engineering.

Any use of, or reliance upon, this report under such circumstances or by such parties is strictly 
prohibited and without risk or liability to Conquest. 

Conquest Engineering used reasonable care, skill, competence and judgment in the preparation of this 
report. The information and conclusions contained in this report are based upon work undertaken by 
trained professional and technical staff in accordance with generally accepted engineering and 
scientific practices current at the time the work was performed.  The information and conclusions 
contained in this report are generally consistent with professional standards for individuals providing 
similar services at the same time, in the same locale and under like circumstances. 

A field investigation is a limited and random sampling of a site.  Some variation between sampling 
locations should be expected. The conclusions presented in this report represent the best technical 
judgment of Conquest Engineering based on the data obtained from the work.  The conclusions are 
based on the site conditions observed by Conquest Engineering at the time the work was performed at 
the specific testing and/or sampling locations, and can only be extrapolated to an undefined limited 
area around these locations.  The extent of the limited area depends on the soil and groundwater 
conditions, as well as the history of the site reflecting natural, construction and other activities.  Due to 
the nature of the investigation and the limited data available, Conquest Engineering cannot warrant 
against undiscovered environmental liabilities. 

If any conditions become apparent that differ significantly from our understanding of conditions as 
presented in this report, we request that we be notified immediately to reassess the conclusions 
provided herein. Further, if there are changes to the proposed work, such as the proposed final grades 
of the parking areas, etc., we require that we be notified to allow for review of our recommendations.   
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It is strongly recommended that Conquest Engineering Ltd. be engaged during the earthworks phase of 
the project to enable us to confirm general conformance of the work to our recommendations for site 
preparation (including excavation and replacement of the unsuitable soils present at the site).  Failure 
to engaged Conquest Engineering Ltd. during this work will relieve Conquest Engineering Ltd., its 
officers, directors, employees and sub-consultants against all damages, liabilities or costs arising out of, 
or in any way connected with, the performance of such services by other persons or entities and from 
any and all claims arising from modifications, clarifications, interpretations, adjustments or changes to 
the Contract Documents to reflect changed field or other conditions.  

We trust the information in this report is sufficient for your requirements at this time.  If you have any 
questions or if we can be of any further assistance please feel free to contact us. 

Yours truly, 
CONQUEST ENGINEERING LTD. 

Robert Y. Cyr, M.A.Sc., P. Eng. 
Senior Engineer / Principal 

Attachment: - Symbols and Terms used on Borehole and Test Pit Records 
- Borehole Records 
- Borehole Location Plan (Figure 1) 

March 20, 2017



SYMBOLS AND TERMS USED ON 

BOREHOLE AND TEST PIT RECORDS 

SOIL DESCRIPTION 

Terminology describing common soil genesis: 

Topsoil - mixture of soil and humus capable of supporting good vegetative growth 

Peat - fibrous aggregate of visible and invisible fragments of decayed organic matter 

Till - unstratified glacial deposit which may range from clay to boulders 

Fill - any materials below the surface identified as placed by humans  

(excluding buried services) 

Terminology describing soil structure: 

Desiccated - having visible signs of weathering by oxidation of clay minerals, shrinkage cracks, etc. 

Fissured - having cracks, and hence a blocky structure 

Varved - composed of regular alternating layers of silt and clay 

Stratified - composed of alternating successions of different soil types, e.g. silt and sand 

Layer - >75 mm 

Seam - 2 mm to 75 mm 

Parting - < 2 mm 

Well Graded - having wide range in grain sizes and substantial amounts of all intermediate particle 

sizes 

Uniformly Graded - predominantly of one grain size 

Terminology describing soils on the basis of grain size and plasticity is based on the ASTM D2488 – Standard 

Practice for Description and Identification of Soils (Visual-Manual Procedure).  The classification excludes 

particles larger than 76 mm (3 inches).  This system provides a group symbol (e.g. SM) and group name  

(e.g. silty sand) for identification. 

Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic matter, 

construction debris) is based upon the proportion of these materials present: 

Trace, or occasional Less than 10% 

Some 10-20% 

Frequent Greater than 20% 

The standard terminology to describe cohesionless soils includes the compactness (formerly “relative density”), as 

determined by laboratory test or by the Standard Penetration Test ‘N’ – value. 

Relative Density ‘N’ Value Compactness % 

Very Loose <4 <15 

Loose 4-10 15-35 

Compact 10-30 35-65 

Dense 30-50 65-85 

Very Dense >50 >85 

The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear 

strength as measured by insitu vane tests, penetrometer tests, unconfined compression tests, or occasionally by 

standard penetration tests.



Consistency Undrained Shear Strength (Su) ‘N’ Value 

Kips/sq.ft. KPa 

Very Soft < 0.25 < 12.5 < 2 

Soft 0.25 – 0.5 12.5 – 25 2 – 4 

Firm 0.5 – 1.0 25 – 50 4 – 8 

Stiff 1.0 – 2.0 50 – 100 8 – 15 

Very Stiff 2.0 – 4.0 100 – 200 15 – 30 

Hard > 4.0 > 200 > 30 

ROCK DESCRIPTION 

Rock Quality Designation (RQD) 

The classification is based on a modified core recovery percentage in which all pieces of sound core over 100 mm 

long are counted as recovery.  The smaller pieces are considered to be due to close shearing, jointing, faulting, or 

weathering in the rock mass and are not counted.  RQD was originally intended to be done on N-size (45 mm) core; 

however, it can be used on different core sizes if the bulk of the fractures caused by drilling stresses are easily 

distinguishable from in situ fractures. 

RQD ROCK QUALITY 

90 – 100 Excellent, intact, very sound 

75 – 90 Good, massive, moderately jointed or sound 

50 – 75 Fair, blocky and seamy, fractured 

25 – 50 Poor, shattered and very seamy or blocky, severely fractured 

0 – 25 Very poor, crushed, very severely fractured 

Terminology describing rock mass: 

Spacing (mm) Bedding, Laminations, Bands Discontinuities 

2000 – 6000 Very Thick Very Wide 

600 – 2000 Thick Wide 

200 – 600 Medium Moderate 

60 – 200 Thin Close 

20 – 60 Very Thin Very Close 

< 20 Laminated Extremely Close 

< 6 Thinly Laminated 

Strength Classification Uniaxial Compressive 

Strength (MPa) 

Very Weak 1 – 5 

Weak 5 – 25 

Medium Strong 25 – 50 

Strong 50 – 100 

Very Strong 100 – 250 

Extremely Strong > 250 

Terminology describing weathering: 

Slight - Weathering limited to the surface of major discontinuities.  Typically iron stained. 

Moderate - Weathering extends throughout rock mass.  Rock is not friable. 

High - Weathering extends throughout rock mass.  Rock is friable. 



STRATA PLOT 

Strata plots symbolize the soil or bedrock description.  They are combinations of the following basic symbols: 

Boulders   Sand    Silt   Clay   Organics   Asphalt   Concrete    Fill   Igneous   Metamorphic   Sedi- 
Cobbles   Bedrock    Bedrock   mentary 

Gravel 

WATER LEVEL MEASUREMENT 

Borehole or Piezometer 

Standpipe 

SAMPLE TYPE AND/OR FIELD TESTS 

SS Split Spoon Sample (obtained AS Auger Sample 

by performing the Standard BS Bulk Sample 

Penetration Test) WS Wash Sample 

ST Shelby Tube or Thin Wall Tube HQ, NQ, BQ, etc. Rock Core Samples 

PS Piston sample (obtained with the use of standard size 

DC Dynamic Cone Penetration diamond drilling bits) 

FSV Field Shear Vane 

N- VALUE 

Numbers in this column are the results of the SPT (Standard Penetration Test):  the number of blows of a 140 pound 

(64kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm)  O.D. split spoon sampler one foot 

(305 mm) into the soil.  For split spoon samples where insufficient penetration was achieved and ‘N’ values cannot 

be presented, the abbreviation SSR (Split Spoon Refusal) will appear in place of a numerical value. 

OTHER TESTS 

Symbols in this column indicate that the following laboratory tests have been carried out and the results are 

presented separately.  

S Sieve analysis H Hydrometer analysis 

Gs Specific gravity of soil particles  Unit weight 

k Permeability C Consolidation 

 Single packer permeability test;  CD      Consolidated drained triaxial 

test interval from depth shown     CU      Consolidated undrained triaxial with pore 

       to bottom of borehole      pressure measurements 

 Double packer permeability test;   UU        Unconsolidated undrained triaxial 

  Test interval as indicated        DS        Direct shear 

   Falling head permeability test         Qu Unconfined compression 

   using casing          Ip  Point Load Index (Ip on Borehole Records 

        equals Ip (50); the index corrected to a  

      reference diameter of 50 mm) 

   Falling head permeability test using 

   well point or piezometer         MSV      Laboratory Miniature Shear Vane 
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Parking Lot Upgrades - Dorchester Penitentiary

071-202

Crandall Engineering Ltd.

March 10, 2017Dorchester, NB
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ASPHALT (100 mm thick)

Brown sand with silt and gravel : FILL

Compact reddish brown silty SAND with gravel

- frost to a depth of 0.7 m

End of Borehole
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Crandall Engineering Ltd.
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Brown sand with silt and gravel: FILL

Compact to very dense reddish brown silty 
SAND with gravel

End of Borehole
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Parking Lot Upgrades - Dorchester Penitentiary

071-202

Crandall Engineering Ltd.

March 10, 2017Dorchester, NB
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ASPHALT (80 mm thick)

Compact brown to reddish brown sand with silt, 
gravel and trace of organics and brick pieces: 
FILL

Compact reddish brown silty SAND with gravel

End of Borehole

54.9
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ASPHALT (100 mm thick)

Brown sand with silt and gravel: FILL

Loose reddish brown sand with silt, clay, gravel 
and trace of organics: FILL

End of Borehole
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Parking Lot Upgrades - Dorchester Penitentiary

071-202

Crandall Engineering Ltd.

March 10, 2017Dorchester, NB

GeodeticNot observed at time of drilling
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ASPHALT (100 mm thick)

Brown sand with silt and gravel: FILL

- black sand layer

Compact reddish brown silty/clayey SAND with 
gravel

End of Borehole
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ASPHALT (115 mm thick)

Compact brown to reddish brown sand with silt 
and gravel: FILL

- trace of organics at 0.5 m

- hit concrete obstructions at 0.6 m and 1.0 m

End of Borehole
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Parking Lot Upgrades - Dorchester Penitentiary
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Crandall Engineering Ltd.

March 10, 2017Dorchester, NB
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ASPHALT (90 mm thick)

Loose brown to reddish brown sand with silt 
and gravel: FILL

Loose reddish brown silty SAND with gravel

End of Borehole

54.5
0.0

54.4
0.1

53.4
1.1

53.0
1.5

5 15 25 35 45
   Blows/300mm   

SPT (N)

5 15 25 35 45
Wp |---O---| WL



BOREHOLE RECORD

BH - 

Project Name:

Project No.:

Client:

Date Drilled:Location:

Datum:

Page: 1 of 1

Water Level:

D
e
p
th
 (
m
)

0 0
ft  m

1

1

2

2

3

4

5

6

W
a
te
r 
L
e
v
e
l 
(m
)

S
a
m
p
le
 T
y
p
e

S
a
m
p
le
 N
u
m
b
e
r

N
 V
a
lu
e
 o
r 
R
Q
D
 %

R
e
c
o
v
e
ry
 (
m
m
)

S
y
m
b
o
ls

SOIL AND/OR ROCK DESCRIPTION

E
le
v
a
ti
o
n
/D
e
p
th
 (
m
)

Moisture
Content 
(%)

08

Parking Lot Upgrades - Dorchester Penitentiary

071-202

Crandall Engineering Ltd.

March 10, 2017Dorchester, NB

GeodeticWater at 0.4 m on March 10, 2017

  SS 

  SS 

  SS 

  1 

  2 

  3 

  23 

  7 

  8 

  600 

  500 

  530 

Compact brown sand with silt and gravel: FILL

Loose reddish brown sand with silt and gravel: 
FILL

- Wood piece at 0.4 m

- Ice lenses at 0.6 m

Loose reddish brown silty/clayey SAND with 
gravel

End of Borehole

51.3
0.0

51.1
0.2

49.8
1.5

49.5
1.8

5 15 25 35 45
   Blows/300mm   

SPT (N)

5 15 25 35 45
Wp |---O---| WL



BOREHOLE RECORD

BH - 

Project Name:

Project No.:

Client:

Date Drilled:Location:

Datum:

Page: 1 of 1

Water Level:

D
e
p
th
 (
m
)

0 0
ft  m

1

1

2

2

3

4

5

6

W
a
te
r 
L
e
v
e
l 
(m
)

S
a
m
p
le
 T
y
p
e

S
a
m
p
le
 N
u
m
b
e
r

N
 V
a
lu
e
 o
r 
R
Q
D
 %

R
e
c
o
v
e
ry
 (
m
m
)

S
y
m
b
o
ls

SOIL AND/OR ROCK DESCRIPTION

E
le
v
a
ti
o
n
/D
e
p
th
 (
m
)

Moisture
Content 
(%)

09

Parking Lot Upgrades - Dorchester Penitentiary

071-202

Crandall Engineering Ltd.

March 10, 2017Dorchester, NB

GeodeticNot observed at time of drilling

 AS 

 SS 

 SS 

 1 

 2 

 3 

 - 

 34 

 12 

 - 

 600 

 80 

ASPHALT (90 mm thick)

Brown sand with silt and gravel: FILL

Compact reddish brown silty SAND with gravel 
and trace of organics

- ice lenses at 0.6 m
- frost to a depth of 0.6 m

End of Borehole

45.1
0.0

45.0
0.1

44.6
0.5

43.6
1.5

5 15 25 35 45
   Blows/300mm   

SPT (N)

5 15 25 35 45
Wp |---O---| WL




	SPECIFICATIONS
	FOR
	Moncton, New Brunswick
	Project No: R.084129.001      2017-06-20
	EDRM No: 552389 Version 1

	011150 MEASUREMENT AND PAYMENT.pdf
	Part 1 General
	1.1 Measurement
	.1 The quantities to be measured under the various items in the Tender and Schedule of Quantities and Unit Prices will be those quantities of Work completed in accordance with the drawings and specifications. The methods of measurement will be as stat...
	.2 All measurement shall be along the horizontal plane unless otherwise indicated.
	.3 In the case of quantities measured on a linear basis, unless otherwise provided for the length to be paid for shall be measured along the centerline of installation.
	.4 In the case of quantities paid for on an area basis, unless otherwise provided for the area to be paid for shall be the horizontal area, that is, the projection of area upon a horizontal plane.
	.5 All volume measurements refer to in-place measures unless specified otherwise.
	.6 The method of measurement of Work shall be determined by the Departmental Representative.
	.7 Measurements will be jointly made, and agreed to at the time by the Departmental Representative and the Contractor.
	.8 It is to be noted that the quantities shown in the Schedule of Prices are approximate and the Owner reserves the right to increase or decrease these quantities at the same unit price tendered.
	.9 Where work is called for in these Specifications and is not specifically designated for payment under a pay item, the Contractor shall deem such work as incidental to the most closely associated pay items and make appropriate allowances in his bid ...
	.10 It is the Contractors responsibility to coordinate the scope of Work and payment of their Subcontractors and to ensure that their Subcontractors have included pricing for all items contained in their specific components of the scope of Work.

	1.2 Prices
	.1 Unit or lump sum prices for all items in the Form of Tender are full compensation for the work necessary to complete each item in the Contract and in combination for all work necessary to complete the Work as a whole and shall include the cost of f...
	.2 Unit or lump sum prices include supply and transportation of all labour, equipment and material necessary to complete each item in the Contract and in combination for all work necessary to complete the Work as a whole.
	.3 For culverts and storm drainage systems include all of the following as required where individual quantities are not provided in the Tender Form: environmental protection, protection of existing trees, common excavation, shoring, dewatering, beddin...
	.4 For materials measured by mass, provide from each truck at time of delivery, a slip showing the weight, type of material being delivered, and identifying the truck and driver. Include only one load on each slip. Any slips not received and signed by...
	.5 Separate measurement for payment shall not be made for any of the following items:
	.1 All mobilization and demobilization to the site, temporary utilities, construction facilities and temporary barriers and enclosures.
	.2 Protection of all cultural resources.
	.3 All environmental protection, including erosion controls, sedimentation controls, de-watering and dust control. Dust prevention and erosion control measures shall be in effect until such works are restored to original condition or upon issuance of ...
	.4 Field surveys for layout of the construction work items and for collection of as-built condition information.
	.5 Cleaning of work site, including removal of waste, debris, and recyclable materials.
	.6 Testing, inspections and permits from all regulatory agencies and groups required to complete the work.
	.7 Traffic control devices and measures, including flag persons, signs, mobile traffic signals, detour signs, lights, barriers, and pavement markings.
	.8 Removal and replacement of the existing handrail in Area 2 with similar galvanized steel handrail anchored to existing concrete retaining wall and meeting all applicable building codes.
	.9 Design, construction, and maintenance of all temporary structures (water diversions, temporary bridges, temporary bridge abutments, temporary travel lanes, shoring, bracing, underpinning, working platforms, scaffolding, stability bracing, supports,...
	.10 Removal of all surplus materials from the site at completion of work.
	.11 Preparation and submission of all close-out submittals, maintenance manuals, and as-built drawings.

	.6 The items described below correspond to the bid items in the Tender Form.

	1.3 UNIT PRICE BID ITEMS
	.1 Common Excavation - Section 31 00 00.01 - Earthwork
	.1 Unit of measurement: cubic metres, measured before the start of work. Measure common excavation as a unit for material excavated, stock-piled, and re-used for grades shown on the drawings for corresponding pavement structures as specified.
	.2 This item includes: If material is suitable (as determined by the Departmental Representative), stock-piling, material re-used or disposal of stock-piled material will be included in the measured volume. All material including rock shall be classed...
	.3 Payment will be made at the contract unit price for common excavation.
	.4 There shall be no additional payment for material re-used or for disposal of unsuitable material or excess excavation material.
	.5 Excavation for structures or pipe will not be measured for separate payment but shall be included in the contract unit price for structures or pipe.

	.2 Ditching – Section 31 00 00.01 - Earthwork
	.1 Unit of measurement: linear metre
	.2 Method of measurement: Measure ditching and re-ditching in lineal metres for a single ditch/swale acceptably constructed.
	.3 This item includes: supply and transportation of all equipment, labour and materials, excavation to lines and grades shown on the drawings, topsoil, sodding, cleanup and all work incidental thereto.

	.3 Sub-base Material – Section 32 11 16.01 – Granular Base and Sub-base
	.1 Unit of measurement: tonnes
	.2 Method of measurement: Measure granular base in tonnes of material incorporated into Work and accepted by Departmental Representative. Granular sub-base materials placed in excess of 110% of the theoretical quantity, based on the measurements speci...
	.3 This item includes: Payment shall be at the Contract unit price for Granular Sub Base Material. This includes supply, sourcing, testing, loading, weighing, placing, spreading, shaping, compaction, adjustment of moisture content, traffic control, du...

	.4 Base Material - Section 32 11 16.01 – Granular Base and Sub-base
	.1 Unit of measurement: tonnes
	.2 Method of measurement: Measure granular base in tonnes of material incorporated into Work and accepted by Departmental Representative. Granular base materials placed in excess of 110% of the theoretical quantity, based on the measurements specified...
	.3 This item includes: Payment shall be at the Contract unit price for Granular Base Material. This includes supply, sourcing, testing, loading, weighing, placing, spreading, shaping, compaction, adjustment of moisture content, traffic control, dust c...

	.5 Asphalt Base – Type “B” – Section 32 12 16.01 – Asphalt Concrete Paving
	.1 Unit of measurement: tonnes
	.2 Method of measurement: This work shall be measured in tonnes of asphalt concrete of the appropriate type, acceptably placed. Provide slips showing the weight, type of material being delivered, and identifying the truck and driver. Include only one ...
	.3 This item includes: supply and transportation of all equipment, labour and materials, signage and traffic control, fine grading, testing, tack coat, placement, compaction, construction joints, temporary striping, protection of structures, water for...

	.6 Asphalt Seal – Type “D” - Section 32 12 16.01 – Asphalt Concrete Paving
	.1 Unit of measurement: tonnes
	.2 Method of measurement: This work shall be measured in tonnes of asphalt concrete of the appropriate type, acceptably placed. Provide slips showing the weight, type of material being delivered, and identifying the truck and driver. Include only one ...
	.3 This item includes: supply and transportation of all equipment, labour and materials, signage and traffic control, fine grading, testing, tack coat, placement, compaction, construction joints, temporary striping, protection of structures, water for...

	.7 Asphalt Milling – Section 32 12 16.01 – Asphalt Paving
	.1 Unit of measurement: square metre
	.2 This item includes: supply and transportation of all labour, material and equipment, milling, removal and disposal of oversized or unsuitable material, protection of existing structures, signage, traffic control, dust control, safety, clean-up and ...

	.8 Pulverize Existing Parking Lot Surface & Grading of Pulverized Materials – Section 32 01 16.13 – Reshaping Asphalt Pavement
	.1 Unit of measurement: square metre
	.2 This item includes: supply and transportation of all labour, material and equipment, pulverization, mixing and blending, removal and disposal of oversized or unsuitable material, shaping, grading, compaction, protection of existing structures, sign...

	.9 Line Marking for Pavement – Section 32 17 23 – Pavement Markings
	.1 Unit of Measurement: linear metre
	.2 This item includes: All paint markings indicated on the Drawings and as specified. Paint markings are shown on the drawings.

	.10 Manhole and Catchbasin Adjustments – Section 33 05 16 – Manhole and Catchbasin Structures
	.1 Unit of Measurement: Measure adjusting manholes and catchbasins in count of units adjusted.
	.2 This item includes: Supply and transportation of all labour, materials and equipment, excavation, dewatering, protection of structures, adjusting the finish elevation of the structure, reuse of existing components and materials where approved by th...

	.11 Water Valve Adjustments - Section 33 05 16 – Manhole and Catchbasin Structures
	.1 Unit of Measurement: Measure adjusting tops of existing valves in count of units adjusted.
	.2 This Item includes: Supply and transportation of all labour, materials and equipment, excavation, dewatering, protection of structures, adjusting the finish elevation of the structure, reuse of existing components and materials where approved by th...

	.12 1050 mm Diameter Catchbasin-Manhole, complete – Section 33 05 16 – Manhole and Catchbasin Structures
	.1 Unit of Measurement: Each
	.2 This item includes: Payment for manholes and catchbasins includes supply and transportation of all labour, equipment and material, excavation, installation, manhole, catch basin, cast-in-place base where specified, chamber, flat-top section, frame ...
	.3 Unit price payment for manholes and catchbasins will include abandonment or removal of existing catchbasin and manhole structures. This includes supply and transportation of all labour, equipment and material, excavation, removal of manhole or catc...

	.13 750 mm Diameter Catchbasin - Section 33 05 16 – Manhole and Catchbasin Structures
	.1 Unit of Measurement: Each
	.2 This Item includes: Payment for manholes and catchbasins includes supply and transportation of all labour, equipment and material, excavation, installation, manhole, catch basin, cast-in-place base where specified, chamber, flat-top section, frame ...
	.3 Unit price payment for manholes and catchbasins will include abandonment or removal of existing catchbasin and manhole structures. This includes supply and transportation of all labour, equipment and material, excavation, removal of manhole or catc...

	.14 450 mm Diameter Storm Pipe – Section 33 41 00 – Storm Utility Drains
	.1 Unit of measurement: linear metre along centreline of pipe, diameter as indicated.
	.2 This item includes: Payment shall include the supply and transportation of all labour, material and equipment, excavation, dewatering, bedding, supply and installation, jointing of pipe and fittings, couplings, connection to catchbasins, insulation...

	.15 600 mm Class III Concrete Culvert – Section 33 42 13 – Pipe Culverts
	.1 Unit of measurement: linear metre along centreline of pipe, diameter as indicated.
	.2 This item includes: all labour, materials and equipment required to properly supply and install pipe, excavation, supply and installation of pipe, joining of pipe and fittings, couplings, connection to existing pipe, backfilling, compaction, flushi...

	.16 Concrete Curb – Section 32 16 00 – Concrete Walks, Curbs and Gutters
	.1 Unit of measurement: linear metre.
	.2 Payment for this work shall be at the contract unit prices for concrete curb in place. This includes supply and transportation of all labour, materials and equipment, traffic control and safety, where required, excavation, stockpiling and reuse of ...
	.3 Removal of existing curb shall be considered incidental to the work.
	.17 Concrete Sidewalk – Section 32 16 00 – Concrete Walks, Curbs and Gutters
	.1 Unit of measurement: square metres
	.2 Payment for this work shall be at the contract unit prices for concrete sidewalk in place. This includes supply and transportation of all labour, materials and equipment, traffic control and safety, where required, excavation, stockpiling and reuse...
	.3 Removal of existing concrete sidewalk shall be considered incidental to the work.
	.18 Concrete Pad, 125 mm thick, complete – Section 32 16 00 – Concrete Walks, Curbs and Gutters
	.1 Unit of measurement: square metres
	.2 Payment for this work shall be at the contract unit prices for concrete pad in place. This includes supply and transportation of all labour, materials and equipment, traffic control and safety, where required, excavation, stockpiling and reuse of s...
	.3 Removal of existing concrete pad shall be considered incidental to the work.
	.19 Placement of Topsoil – Section 32 91 19.13 – Topsoil and Finish Grading
	.1 Unit of measurement: square metres, depth as indicated.
	.2 Method of Measurement: Placing and spreading of topsoil will be measured for payment in square metres from actual surface measurements as determined by Departmental Representative.
	.3 Payment shall include the supply and transportation of all labour, equipment, and materials, preparation, soil amendments, mixing, grading, imported topsoil, distributing, fertilizer, rolling, maintenance including cutting and watering, re-seeding ...
	.4 If double handling of topsoil is directed by Departmental Representative (stockpiling and later placing), then quantities will be measured twice; on excavation from original location and on excavation from stockpile.
	.5 Preparation of sub-grade for placing of topsoil will not be measured for payment.
	.6 Reuse of existing topsoil from other areas of the work site, including screening, stockpiling, disposal of unsuitable or excess material, loading, transportation and spreading and clean-up of storage sites shall not be measured for separate payment...

	.20 Sodding – Section 32 92 23 - Sodding
	.1 Unit of measurement: Commercial Grade Turf Grass Nursery Sod per square metre.
	.2 This item includes: Supply and transportation of all labour, equipment, and materials, preparation, soil amendments, mixing, distributing, rolling, maintenance including cutting and watering, re-sodding as directed, clean-up and all work incidental...

	.21 R-5 Riprap c/w Geotextile – Section 31 37 00 – RipRap
	.1 Unit of Measurement: tonnes of material placed.
	.2 Unit Price Payment will be made for the appropriate size of rip-rap including geotextile filter fabric.
	.1 Payment includes the supply and transportation of all labour, equipment and material, site preparation, transportation, supply and placement of geotexstile, placement of Rip-Rap, the removal and disposal of excess or unsuitable materials, environme...

	.3 Excavation required to achieve the grades and dimension required is considered incidental to the tendered price for Rip-Rap material and not measured for separate payment.
	.4 Provide from each truck at time of delivery, a slip showing the weight, type of Rip-Rap being delivered, and identifying the truck and driver. Include only one load on each slip. Any slips not received and signed by the Engineer or his representati...

	.22 Guide Rail – Section 34 71 13.25 – Steel W-Beam Guide Rail
	.1 Unit of Measurement: linear metre
	.2 This item includes: Supply, transportation of treated posts, blocks, metal rails, channels, washers, bolts, and all necessary appurtenances, augering of post holes, setting posts, offset blocks, installing reflectors, backfilling, compaction, remov...

	.23 Signs – Section 10 14 53 – Signage
	.1 Unit of Measurement: Each
	.2 This item includes: Supply, transportation of posts, footings, washers, bolts, sign and all necessary appurtenances, augering of post holes, setting posts, concrete,  backfilling, compaction, removal and disposal of surplus material and reinstateme...



	Part 2 Products
	2.1 Not Used
	.1 Not Used.


	Part 3 Execution
	3.1 Not Used
	.1 Not Used
	END OF SECTION



	ES011410.pdf
	.1 The Departmental Representative may order or the Contractor may request work to proceed in whole or in part at night, on Saturdays, Sundays or holidays if it is deemed necessary or expedient in order to preserve and maintain traffic over or on any ...
	.5 No Sunday work will be permitted, except in the case of emergency and then only with the written permission of the Engineer and to such extent as may be necessary.
	.6 The Contractor shall, as far as possible, refrain from work on Saturdays and statutory holidays in the Province of New Brunswick. If work must be carried out on such a Saturday or holiday, written notification must be submitted to the Engineer at l...

	101453 - SIGNAGE.pdf
	Part 1 GENERAL
	1.1 REFERENCES
	.1 Government of Canada:
	.1 Federal Government FIP (Federal Identity Program) Standards

	.2 Transportation Association of Canada:
	.1 Manual of Uniform Traffic Control Devices for Canada.

	.3 American Association of State Highway and Transportation Officials (AASHTO)
	.1 Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals, (Latest Edition).

	.4 New Brunswick Department of Transportation and Infrastructure, Latest Addition

	1.2 SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 – Submittal Procedures

	1.3 DELIVERY, STORAGE AND HANDLING
	.2 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and manufacturer's written instructions.
	.3 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.4 Storage and Handling Requirements: Store materials in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.5 Replace defective or damaged materials with new.
	.6 Defective materials to be replaced, as directed by the Departmental Representative.

	1.4 DESIGN REQUIREMENTS
	.7 All signage must meet the requirements of FIP, TAC, AASHTO, and the New Brunswick Department of Transportation and Infrasturcture Standards.
	.8 Sign supports to be capable of withstanding the summation of the signboard dead load and required supports and appurtenances, as well as the wind, ice and snow loads for the local environment.
	.9 Structural deflections and vibration in accordance with American Association of State Highway and Transportation Officials (AASHTO), “Specifications for the Design and Construction of Structural Supports for Highway Signs”.


	Part 2 PRODUCTS
	2.1 SIGNAGE AND FASTENERS
	.1 Fasteners to be approved by sign and post manufacturer. All fasteners to be aluminum alloy or galvanized steel.
	.2 Reflective Sheeting and Lettering:
	.1 All background sheeting applied to flat sheet and extruded panel signs must be in accordance with ASTM D4956, Type III, IV, VII, VIII, IX or XI retroreflective sheeting and must have Class 1, 3, or 4 adhesive backing. Retroreflective sheeting must ...
	.2 Retroreflective sheeting must have sufficient adhesion, strength and flexibility such that the sheeting can be handled, processed and applied according to the manufacturer's recommendations without appreciable stretching, tearing, cracking or other...

	.3 Non-reflective Lettering and Symbols:
	.1 Non-reflective lettering and symbols: cut from vinyl film as specified in CGSB 62-GP-9M, or paint using required colour of finish paint or silk screen transparent ink.

	.4 Sign identification:
	.1 Apply sign number and date of installation with 25mm high stencil painted black letters on lower left back face of each signboard.



	Part 3 EXECUTION
	3.1 SIGN POSTS
	.1 Erect posts and supports as indicated. Where separate concrete footings have been placed, erect posts with base plates resting on levelling nuts and restrained with nuts and washers. Permissible tolerance: 12 mm maximum departure from vertical
	.2 Drill holes as indicated.

	3.2 LOCATION AND POSITION OF SIGNS
	.3 Locate and erect all signs in accordance with the drawings and MUTCD.
	.4 Signs should be vertically mounted at right angles to the direction of, and facing, the traffic that they are intended to serve.
	.5 Where mirror reflection from the sign face is encountered to such a degree as to reduce legibility, turn the sign slightly away from the road.
	.6 Turn signs that are placed 9 m or more from the pavement edge toward the road.
	.7 On curved alignments, determine the angle of placement by the direction of approaching traffic rather than by the roadway edge at the point where the sign is located.
	.8 Mounted signs must present a smooth flat surface varying no more than 10 mm from a 1.2 m straightedge placed in any position on the face of the sign after erection.
	.9 Mount signs on traffic signal posts with strap or clamp type sign supports.
	.10 Each installed sign will be inspected by the Departmental Representative prior to acceptance.
	.11 Correct defects, identified by Departmental Representative, in sign message, consistency of reflectivity, colour or illumination. Correct angle of signboard and adjust luminaire aiming angle for optimum performance during night conditions to appro...

	3.3 INSTALLATION
	.1 Excavate holes for footings and sign posts such that when installed the installation is at least the required minimum depth in the ground.
	.2 Footings shall be backfilled with selected fill which meets the Departmental Representative’s approval. Backfill material shall not contain stones larger than 150 mm in any one dimension.
	.3 Backfill materials shall be placed in layers of thickness not greater than 150 mm. Each layer shall be thoroughly compacted before the successive layer is placed.
	.4 Backfill material around the sign post installations shall be brought up level with the surrounding ground and surplus excavated materials together with surplus backfill material shall be disposed of on the sides of fill, or as directed by the Depa...

	3.4 PROTECTION
	.5 Place temporary covering on signboards where signage does not describe current conditions, and as directed by the Departmental Representative. Covering to be capable of withstanding rain, snow and wind and be non-injurious to signboard. Replace det...

	3.4 CLEANING
	.6 Proceed in accordance with Section 01 74 11 - Cleaning.
	.7 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	310000.01 - EARTHWORK.pdf
	.1 American Society for Testing and Materials(ASTM) International:
	.1 ASTM D698-07e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).

	.2 Canadian Standards Association (CSA) International:
	.1 CSA A23.1/A23.2-09, Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CSA A3000-08, Cementitious Materials Compendium.
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	312333.01 - EXCAVATING, TRENCHING AND BACKFILLING.pdf
	PART 1: GENERAL
	1.1 WORK INCLUDED
	.1 This section includes the supply of all labour, materials and equipment necessary for excavation and for trenching storm sewer mains, culverts and appurtenances, including bedding, backfilling, and restoration and maintenance of the trenches. If ap...
	1.2 RELATED SECTIONS
	.1 Section 33 41 00 : Storm Utility Drains
	.2 Section 33 42 13 : Pipe Culverts
	1.3 MEASUREMENT AND PAYMENT
	.1 No separate payment will be made for trench excavation in common material. All trenching in common material including excavation together with necessary sheeting and shoring, trench boxes where required, dewatering, traffic control, safety includin...
	.2 Shoring, bracing, cofferdams, underpinning and de-watering of excavation will not be measured separately for payment.
	.3 No separate payment will be made for bedding material. Supply, hauling, placing and compaction of imported bedding material shall be considered incidental to the work. All costs associated with this item including testing, dewatering, protection of...
	.4 No separate payment will be made for asphalt removal. Supply and transportation of all labour, equipment and materials, cutting, loading, transportation, disposal, traffic control, protection of structures, signage, traffic control, safety, clean-u...
	.5 Separate payment will be made for asphalt removal (pulverizing) in unit measurement of square metres as indicated on the Tender Form.
	.6 Unit price payment will include the supply and transportation of all labour, material and equipment, insulation where specified, supply, hauling, mixing, testing, placing, curing, clean-up and all work incidental thereto, all as specified or as dir...
	.7 Trench maintenance shall not be measured for separate payment but is considered incidental to the work.
	.8 Dust control and prevention is not measured for separate payment but is considered incidental to the work, as per Section 01 35 43 Environmental Procedures or Section 32 15 60 Roadway Dust Control.
	1.4 COMPLIANCE REQUIREMENTS
	.1 American Society for Testing and Materials (ASTM) INTERNATIONAL
	.1 ASTM C117-04, Standard Test Method for Material Finer than 0.075 mm (No.200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D422-63 (2002), Standard Test Method for Particle-Size Analysis of Soils.
	.4 ASTM D698 (00ae1), Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3).
	.5 ASTM D4318-05, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.
	.2 Canadian GENERAL STANDARDS BOARD (CGSB)
	.1 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.
	.3 CANADIAN STANDARDS ASSOCIATION (CSA) INTERNATIONAL
	.1  CAN/CSA-A3000-03, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.1 CSA-A3001-03, Cementitious Materials for Use in Concrete.
	.2 CSA-A23.1/A23.2-04, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.4 New Brunswick Department of Transportation Standard Specifications (latest edition).
	1.5 DEFINITIONS
	.1 Excavation classes: All material including rock shall be classed as common excavation.
	.2 Unclassified excavation: excavation of deposits of whatever character encountered in Work.
	.3 Waste material: excavated material unsuitable for use in Work or surplus to requirements.
	.4 Borrow material: material obtained from locations outside area to be graded, and required for construction of fill areas or for other portions of Work.
	.5 Unsuitable materials:
	.1 Weak, chemically unstable, and compressible materials.
	.2 Frost susceptible materials:
	.1 Fine grained soils with plasticity index less than 10 when tested to ASTM D4318, and gradation within limits specified when tested to ASTM D422: Sieve sizes to CAN/CGSB-8.1.
	.2 Table:
	.3 Coarse grained soils containing more than 20% by mass passing 0.075 sieve.
	.6 Unshrinkable full: very weak mixture of cement, concrete aggregates and water that resists settlement when placed in utility trenches, and capable of being readily excavated.
	.7 Topsoil: material capable of supporting good vegetative growth and suitable for use in top dressing, landscaping and seeding.
	.8 Subgrade: the surface of mass excavation and embankment finished to lines and elevations indicated.
	1.6 TEMPORARY SHORING AND BRACING
	.1 Install and be responsible for shoring and bracing as required.
	.2 When support of excavation is required, engage services of qualified Professional Departmental Representative who is registered or licensed in Province of New Brunswick, to design shoring and bracing and inspect its installation.
	.3 Provide record copy of drawings signed and sealed by Professional Departmental Representative responsible for their preparation.
	.4 Submit design and supporting data at least two weeks prior to commencing Work.
	.5 Keep design and supporting data on site.
	1.7 SUBMITTAL GENERAL REQUIREMENTS
	.1  Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Quality Control: in accordance with Section 01 45 00 – Testing and Quality Control:
	.1 Submit condition survey of existing conditions as described in EXISTING CONDITIONS article of this Section.
	.2 Submit to Departmental Representative testing results as described in PART 3 of this Section.
	.3 Preconstruction Submittals:
	.1 Submit construction equipment list for major equipment to be used in this section prior to start of Work.
	.2 Submit records of underground utility locates, indicating: location plan of existing utilities as found in field.
	.4 Provide the Departmental Representative with the following information before the commencement of the work and at any time during the construction at the request of the Departmental Representative (at no cost to the Owner):
	.1 Approved testing geotechnical firm to complete the following analyses and collect samples at the proposed site:
	.2 Source of supply of aggregate
	.3 Sieve analysis
	.4 Micro-Deval Analysis (not to exceed the requirements of Table 201-1 (25%) of the NBDTI Specifications (latest edition) for Aggregate Base Material
	.5 Freeze-thaw – (not to exceed the requirements of Table 201-1 (20%) of the NBDTI Specifications (latest edition)
	.6 Flat and Elongated Particles (not to exceed the requirements of Table 201-1 (35%) of the NBDTI Specifications (latest edition)
	.7 Plasticity Index (not to exceed the requirements of Table 201-1 (3%) of the NBDTI Specifications (latest edition) for Aggregate Base Material
	.8 Standard Proctor and Optimal Moisture values.
	.5 When submitting results to the Departmental Representative, the geotechnical testing firm must confirm that the materials meets the Specifications and that it is or is not suitable for the intended use. This is to be in letter report format submitt...
	.6 The Owner reserves the right to reject any source of supply of aggregate base on the basis of past field performance, document by the records and experience of the Owner and/or the Departmental Representative with a specific material, regardless of...
	.7 Samples:
	.1 Allow continual sampling by the Departmental Representative during production if required.
	.2 Provide the Departmental Representative with access to source and processed material for sampling.
	.3 Pay cost of sampling and testing of aggregates which fail to meet specified requirements.
	1.8 EXISTING CONDITIONS
	.1 Examine soil report prepared by Conquest Engineering Inc. appended to these Specifications.
	.2 Buried services:
	.1 Before commencing work verify location of buried services on and adjacent to site.
	.2 Arrange with appropriate authority for relocation of buried services that interfere with execution of work: pay costs of relocating services.
	.3 Remove obsolete buried services within 2 m of foundations: cap cut-offs.
	.4 Size, depth and location of existing utilities and structures as indicated are for guidance only. Completeness and accuracy are not guaranteed.
	.5 Confirm locations of buried utilities by careful test excavations or soil hydrovac methods.
	.6 Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and structures encountered as indicated.
	.7 Where utility lines or structures exist in area of excavation, obtain direction of Departmental Representative before removing or re-routing. Costs for such Work to be paid by Owner.
	.8 Record location of maintained, re-routed and abandoned underground lines.
	.9 Confirm locations of recent excavations adjacent to area of excavation.
	.3 Existing buildings and surface features:
	.1 Conduct, with Departmental Representative, condition survey of existing buildings, trees and other plants, lawns, fencing, service poles, wires, rail tracks, pavement, survey bench marks and monuments which may be affected by Work.
	.2 Protect existing buildings and surface features from damage while Work is in progress. In event of damage, immediately make repair as directed by Departmental Representative.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Imported fill and Subgrade material: properties to meet NBDTI Borrow ‘A’ material as described in Item 121 of the Standard Specifications, latest edition.
	.2 Bedding material for all pipes (storm sewer and culverts outside of building footprint): material in accordance with NBDTI Standard Specifications, latest edition, Item 201 and following requirements, for normal dry trench conditions:
	.1 Crushed stone:
	.1 To consist of clean, hard, sound and durable uncoated particles that do not contain friable, soluble or reactive mineral, free from soft or disintegrated pieces, mud, dirt, clay, organic, frozen lumps or other deleterious materials or conditions th...
	.2 The crushed rock, when tested in accordance with the N.B. Department of Transportation's method with standard laboratory sieves, will conform to Table 201-2 (Crushed Rock, 19 mm % Passing gradation) of the N.B. Department of Transportation Standard...
	.3 Other properties as noted in Clause 1.5.2.1.
	.3 Bedding material in wet trench conditions (generally termed “drainage stone”): gradation as follows:
	.1 Must have Departmental Representative’s approval prior to use.
	.2 Completely wrap in non-woven geotextile filter fabric in order to limit migration of fine materials into the rock.
	.3 At least 50% of the particles retained on the 5 mm sieve shall have one or more surfaces formed by the fracture of a larger particle.
	.4 The plasticity index of that fraction of the aggregate base material passing the No. 40 sieve shall not exceed 3 (three).
	.5 Provide the Departmental Representative with the following information before the commencement of the work and at any time during the construction at the request of the Departmental Representative (at no cost to the Owner):
	.1 Source of supply of aggregate;
	.2  Sieve analysis
	.6 The analyses are to be completed by an approved testing geotechnical firm and samples must be collected at the proposed site by the same firm:
	.7 The Owner reserves the right to reject any source of supply of aggregate on the basis of past field performance, document by the records and experience of the Owner and/or the Departmental Representative with a specific material, regardless of comp...
	.8 In certain locations where it is important to prevent the flow of water through the granular bedding material typically used for the pipelines, clay bedding material may be specified.
	.1 The source of clay material for this use shall be approved by the Departmental Representative.
	.2 Provide the results of testing conducted by a certified testing laboratory to confirm that the following material specifications are met:
	.3 Particle size range is to be determined by ASTM D2487 and 422-63.  Acceptable size ranges by weight are:
	.1 Percent fines (passing 75 um sieve): greater than or equal to 50%
	.2 Clay content: greater than or equal to 20%
	.3 Sand content: less than or equal to 45%
	.4 Atterberg Limits are to be determined by ASTM D4318.  Acceptable Limits are:
	.1 Plasticity Index (PI): greater than or equal to 20%
	.2 Liquid Limit (LL): greater than or equal to 30%
	.5 Laboratory hydraulic conductivity shall be determined by ASTM 5084 on at least three (3) samples that have been compacted to 95% standard Proctor maximum dry density (as per ASTM D698).  The hydraulic conductivity shall not exceed 5 x 10-10 m/s for...
	.4 Common backfill: selected material from excavation or other sources, approved by Departmental Representative for use intended, unfrozen and free from roots, brush, organic material, rocks larger than 200 mm, cinders, ashes, sods, refuse or other de...
	.5 Imported fill material shall be a sound, durable, granular material free from clay, frozen lumps, organic or deleterious matter and conform to the following gradation limits:
	.6 Unshrinkable fill: proportioned and mixed to provide:
	.1 Portland cement: CSA Standard CAN3-A5-M, Type 10 or Type 30 (High Early Strength for winter construction).
	.2 Supplementary cementing materials, when permitted, shall conform to the requirements of CSA Standard CAN3-A23.5-M.
	.3 Fine and coarse aggregate: CSA Standard CAN3-A23.1-M. The gradation shall conform to Table 1 of the CSA Standard for 10 mm minus.
	.4 Mixing water: CAN3-A23.1-M
	.5 Air-entraining admixtures: CSA Standard CAN3-A266.1-M.
	.6 Mix Design for Non-compressible Fill
	.1 Maximum cement content: 25 kg/m3
	.2 Maximum strength at 28 days (measured in accordance with CAN3-A23.2-9C): 0.40 MPa
	.3 Slump (measured in accordance with CAN3-A23.2-5C):150-200 mm
	.4 Air content (measured in accordance with CAN3-A23.2) : 4% - 6%
	.7 Prior to the production of unshrinkable fill for use, provide to the Owner a certificate from the Owner’s testing company stating that the fill to be supplied conforms to the above requirements.
	.7 Sand (bedding for conduits outside of building): hard, granular, sharp material, well-graded from coarse to fine, free of impurities, chemicals or organic matter, and graded as follows:
	.8 Granular base and sub-base material for trench restoration shall conform to Section 32 11 16.01 Granular Base and Sub-Base and NBDTI Standard Specification Section 203.
	2.2 SOURCE QUALITY CONTROL
	.1 Inform Departmental Representative of proposed source of aggregates and provide access for sampling 4 weeks minimum before starting production.
	.2 If, in the opinion of the Departmental Representative, materials from proposed source do not meet, or cannot reasonably be processed to meet specified requirements, locate alternative source or demonstrate that material from source in question can ...
	.3 Advise Departmental Representative 4 weeks minimum in advance of proposed change of material source.
	.4 Acceptance od material at source does not prelude future rejection if it fails to conform to requirements specified, lacks uniformity, or if it is found to be unsatisfactory.
	PART 3: EXECUTION
	3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
	3.2 SITE PREPARATION
	.1  Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.
	.2 Cut pavement or sidewalk neatly along limit of proposed excavation so that the surface may break evenly and cleanly.
	3.3 PREPARATION/PROTECTION
	.1 Protect existing features in accordance to applicable local regulations.
	.2 Keep excavations clean, free of standing water, and loose soil.
	.3 Where soil is subject to significant volume change due to change in moisture content, cover and protect to the Departmental Representative’s approval.
	.4 Protect natural and man-made features required to remain undisturbed. Unless otherwise indicated or located in an area to be occupied by new construction, protect existing trees from damage.
	.5 Protect buried services that are required to remain undisturbed.
	3.4 STOCKPILING
	.1 Stockpile fill materials in areas designated by Departmental Representative.
	.1 Stockpile granular materials in a manner which prevents segregation.
	.2 Maximum stockpile height: 1.65m
	.2 Protect fill materials from contamination.
	.3 Implement sufficient erosion and sediment control measures to prevent sediment release off construction boundaries and into water bodies.
	3.5 COFFERDAMS, SHORING, BRACING AND UNDERPINNING
	.1  Maintain sides and slopes of excavations in safe condition by appropriate methods and in accordance with Section 01 35 29.06 – Health and Safety Requirements and the Health and Safety Act for the Province of New Brunswick.
	.1 Where unstable, Departmental Representative to verify and advise methods.
	.2 Obtain permit from authority having jurisdiction for temporary diversion of water course.
	.3 Construct temporary works to depths, heights, and locations as directed by Departmental Representative.
	.4 During backfill operation:
	.1  Unless otherwise indicated or directed by Departmental Representative, remove sheeting and shoring from excavations.
	.2 Do not remove bracing until backfilling has reached respective levels of such bracing.
	.3 Pull sheeting in increments that will ensure compacted backfill is maintained at elevation at least 500 mm above toe of sheeting,
	.5 When sheeting is required to remain in place, cut off tops at elevations as indicated.
	.6 Upon completion of substructure construction:
	.1 Remover cofferdams, shoring and bracing.
	.2 Remove excess materials from site and restore watercourses as directed by Departmental Representative.
	3.6 DEWATERING AND HEAVE PREVENTION
	.1 Keep excavations free of water while work is in progress.
	.2 Provide for Departmental Representative’s review and approval details of proposed dewatering or heave prevention methods.
	.3 Avoid excavation below groundwater table if quick condition or heave is likely to occur.
	.4 Protect open excavations against flooding and damage due to surface run-off.
	.5 Dispose of water in accordance with Section 01 35 43 - Environmental Procedures and in a manner not detrimental to public and private property, or portion of Work completed or under construction.
	.1 Provide and maintain temporary drainage ditches and other diversions outside of excavation limits.
	.6 Provide flocculation tanks, settling basins, or other treatment facilities to remove suspended solids or other materials before discharging to storm sewers, watercourses or drainage areas.
	.7 Construct any temporary ditches, berms, sumps, etc. required and provide pumps, hoses, power supplies, etc., as required to keep the site and all excavations acceptably dewatered to enable the work to be done properly and without delay.
	.1 This includes dewatering from all sources, including precipitation, runoff, snowmelt, groundwater, pipe flows, etc.
	.2 Maintain site work and site ditching to continuous drainage.
	.3 Disposed of water pumped from the trench by directing flows to sedimentation ponds prior to discharge into adjacent ditches and watercourses.
	.4 Dewatering shall not be measured for separate payment but is considered incidental to the work.
	3.7 EXCAVATION
	.1 Advise Departmental Representative at least 7 days in advance of excavation operations for initial cross sections to be taken.
	.2 Install “bump ahead” and “bump” signs at all trenches in roadways. Signs are to remain until final lift of asphalt is completed.
	.3 Repair removed or damaged pavement or surfaces beyond the limits specified above, at no expense to the Owner.
	.4 At all road crossings and other points as directed by the Departmental Representative, bridge trenches in a secure manner, and in such a manner as to prevent any serious interruption of traffic upon the roadway or sidewalks and to afford the necess...
	.1 Under no circumstances will temporary dumping of material or stockpiling of material on the surface of the road be permitted during construction of the works.
	.5 At the end of each working day, restore all disturbed drainage ditches and re-install the culvert pipes that were removed or disturbed during the work in progress, incidental to the work.
	.6 Excavate to lines, grades, elevations and dimensions as indicated.
	.7 Excavation must not interfere with bearing capacity of adjacent foundations.
	.8 Do not disturb soil within branch spread of trees or shrubs that are to remain.
	.1 If excavating through roots, excavate by hand and cut roots with sharp axe or saw.
	.9 Install barricades on both sides of any area where the depth of the trench is greater than 3000 mm from the adjacent original ground surface.  These barricades will not be measured for separate payment but shall be considered incidental to the work.
	.10 For trench excavation, unless otherwise authorized by Departmental Representative, do not excavate more than 20 m of trench in advance of installation operations.
	.1 Excavate all trenches according to the requirements of the General Regulation 91-191 under the Occupational Health and Safety Act of the Province of New Brunswick, latest revision.
	.2 A certified trench box or cage may be required in all pipeline installations in order to keep the amount of surface restoration to a minimum.
	.3 Multiple trench boxes or cages may be required in all pipeline installation exceeding the single trench box height.
	.4 The requirement for trench box will be as shown on the drawings or as identified separately herein.
	.5 Backfill all trenches at the end of the day unless special permission is given by the Departmental Representative to leave them open and that all traffic control and safety requirements are met.
	.6 Protect trenches not backfilled at night with Jersey barriers on the traffic side and an acceptable continuous barricade on the side away from the roadway. These barricades will not be measured for separate payment but shall be considered incidenta...
	.7 If work is stopped on the whole or any part of the trench and the trench is left open for an unreasonable length of time in advance of the placing of the pipe, when directed by the Departmental Representative, refill such trench or part thereof at ...
	.8 If the Contractor should refuse, neglect, or fail to refill completely such trench within two hours after receipt of notice in writing to do so, the Departmental Representative may order the refilling of the trench with the cost and expense thereof...
	.9 Protect all excavations during the course of the day’s work.
	.10 Width of trench at pipe depth in common excavation: 600 mm to no more than 900 mm greater than the outside diameter of the pipe.
	.1 Trench width for multiple pipes in a common trench: one pipe plus a minimum of 300 mm clearance between service lateral pipes, and a minimum of 600 mm for main pipes, plus the width of the additional pipes.
	.11 Remove and replace unstable or unsuitable soil within the limits of the specified trench excavation that cannot be re-used for backfill and replace with suitable material from the pipe trench excavation in 300 mm layers compacted to 95% of maximum...
	.1 Replace unsuitable soil removed with suitable material from the pipe trench, as determined by the Departmental Representative, included in the pipe price.
	.2 Extra payment will only be made where it is necessary to import replacement fill material to the site.
	.12 Excavate trench to the depth required for placing of the pipe bedding material.
	.13 Excavate and remove unsuitable material where the bottom of the trench at sub-grade is found to be unstable or unsatisfactory, to the width and depth as directed by Departmental Representative.
	.14 Dewater trench for the proper placing of the bedding material and pipe.
	.15 Restore sub-grade by backfilling with suitable material from the trench excavation, as determined by the Departmental Representative or with pipe bedding material in 150 mm layers compacted to 95% of maximum dry density as determined by ASTM D698.
	.16 Widen trenches where required and as appropriate to allow adequate clearances for the installation of manholes and other appurtenances.
	.17 In locations where the trench must be excavated across or along paved surfaces, remove pavement and road surfaces as a part of the trench excavation. The amount removed will depend upon the width of trench specified for the installation of the pip...
	.18 Comply with the trenching safety requirements of New Brunswick Regulation 91-191 under the Occupational Health and Safety Act, regardless of marked width of proposed pavement removal.
	.11 Where excavation depths and/or soil conditions require a trench width greater than 4 m at the surface, limit asphalt removal to 4 m and use a trench box (cage).
	.1 Ensure the height of the trench box is sufficient to keep the top width of the trench less than 4 m wide while meeting trench safety requirements.
	.12 Keep excavated and stockpiled materials safe distance away from edge of trench as directed by Departmental Representative.
	.13 Restrict vehicle operations directly adjacent to open trenches.
	.14 Dispose of surplus and unsuitable excavated material in approved location on site.
	.15 Do not obstruct flow of surface drainage or natural watercourses.
	.16 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.17 Notify Departmental Representative when bottom of excavation is reached.
	.18 Obtain Departmental Representative approval of completed excavation.
	.19 Remove unsuitable material from trench bottom including those that extend below required elevations to extent and depth as directed by Departmental Representative.
	.20 Correct unauthorized over-excavation as follows:
	.1 Fill under bearing surfaces and footings with approved fill material compacted to not less than 100% maximum dry density as determined by ASTM D698.
	.2 Fill under other areas with approved fill material fill compacted to not less than 95 % maximum dry density as determined by ASTM D698.
	.21 Hand trim, make firm and remove loose material and debris from excavations.
	.1 Where material at bottom of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.
	.2 Clean out rock seams and fill with concrete mortar or grout to approval of Departmental Representative.
	.22 If rock as defined is encountered during any phase of construction, immediately notify the Departmental Representative. Any excavation done in rock prior to notification will not be considered for payment.
	.23 In the event when there is no tendered price for rock excavation, the owner will establish a fair price based on average prices currently in effect in the region, for excavation where drilling and blasting was carried out to facilitate excavation ...
	.24 There are two alternate methods which may be applied, with the Departmental Representative’s authorization:
	.1 Bringing a larger excavator to the site to excavate the rock; or,
	.2 Breaking the rock.
	.25 For trench excavation in rock, rock is defined as solid rock, boulders, concrete or masonry exceeding one-half cubic meter in volume for which drilling and blasting are required for removal.
	.26 Dimensions of trenches in rock: Excavate rock to a depth of at least 300 mm below the bottom of the pipe or structure to be installed.
	.1 Width of trench excavation in rock: at least 600 mm greater than the outside diameter of the pipe (300 mm each side) for a single main in a trench.
	.2 Width of trench excavation for two or more mains in a common trench: as specified for a single main plus 600 mm clearance between pipes.
	.3 Width of trench excavation for service laterals: minimum of 1 m.
	.27  Blasting will not be permitted.
	.28 Disposal of excavated rock: Use only rock fragments smaller than 200 mm in greatest dimension for trench backfill. Dispose of rock fragments larger than 200 mm in greatest dimension off site.
	.1 No separate payment will be provided for disposal of rock larger than 200 mm, but to be considered incidental to the work.
	.29 Surplus material: all surplus or unsuitable excavated material remains the property of the Contractor.
	.1 Remove this material off site on a daily basis.
	.2 The cost of this work will not be measured separately for payment but will be considered incidental to the works.
	.30 Common material: soft, layered broken rock or mudstone which can be excavated by a hydraulic excavator equipped with a 1.5 cubic meter general duty bucket (based on Crown Construction Contract Act’s Schedule B) and operating normally.
	.1 Production slowdown due to excavation in this material shall not be compensated for in any way.
	.31 The Contractor may choose to bring on site a larger excavating machine than that stated above or larger than is presently on site in order to excavate the rock thus eliminating the need for drilling and blasting.
	.32 Compensation and payment for this option shall be limited to the difference in the rate between the machine originally on site and the larger machine, at the hourly rental rates as per General Conditions.
	.33 Compensation for the rental rate difference shall be made only for the time the larger machine is actually operating.
	.34 A maximum of two (2) hours transportation (float) time shall also be paid at the NBDTI’s standard rate for the float used.
	.35 If the quantity of rock is appropriate and the type of rock permits, rock excavation using hydraulic breaking equipment such as jackhammers, a breaking attachment on a backhoe, or other suitable equipment may be permitted.  Hydraulic breaking may ...
	.36 Cut and remove all asphalt or concrete as marked or specified, within the limits of the proposed work.
	.37 Cutting of asphalt must be done by using a saw to give a square, undamaged edge for bonding. UNDER NO CIRCUMSTANCES WILL RIPPING OR CUTTING OF ASPHALT BY EXCAVATION MACHINERY BE ALLOWED. Cut asphalt parallel to the centerline of the trench unless ...
	.1 This work must be done in a manner which leaves the sub-base undisturbed insofar as possible
	.38 Where concrete sidewalk has been overlayed by a layer of asphalt, the removal will be considered as removal of concrete only.
	.39  Provide traffic control and signage during the cutting and removal process to protect the public and ensure the work is carried out in a safe manner.
	.40 Place barricades and warning signs shall be placed around the work area in accordance with Section 01 00 01 General Requirements.
	.41 Restrict vehicle operations directly adjacent to open trenches.
	.42 Do not obstruct flow of surface drainage or natural watercourses.
	.43 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.
	.44 Unless otherwise specified or directed by the Departmental Representative, all asphalt and concrete materials removed under this Section will become the property of the Contractor and shall be properly loaded, transported and disposed of incidenta...
	.45 Use proper and acceptable methods for excavation which will at all times be subject to the Departmental Representative's approval and will employ such safe slope angles, shores, piling, bracing, etc., as may be necessary for the protection of work...
	3.9 BEDDING AND SURROUND OF UNDERGROUND SERVICES
	.1 Place and compact granular material for bedding and surround of underground services as indicated.
	.2 Bedding methods and materials must conform to the pipe manufacturer’s requirements for all materials that are being bedded.
	.3 The use of excavated material for bedding is strictly forbidden unless otherwise directed and approved in writing.
	.4 Place bedding and surround material in unfrozen condition.
	.5 Place bedding in layers to a depth of 150 mm or 300 mm in rock and compacted to a density of 95% of maximum as determined by ASTM D698.
	.6 Place bedding in 150 mm lifts to a minimum height of 300 mm over the top of the pipe. The bedding shall be tamped or rodded by hand under the haunches of the pipe upon placing of the first lift. Place and compact succeeding layers to a density 95% ...
	.7 Pipe-bedding material shall not be placed in water or trenches having soft and unstable bottom conditions.
	.1 Where water from any source is found in the trench, provide pumps, hoses, power supplies, etc., as required to keep the trenches acceptably dewatered during the work.  Dispose of water pumped from the trenches in an environmentally acceptable metho...
	.8 Compacting equipment for pipe bedding material shall be suitably sized so as not to cause damage to the pipe or movement of the pipe due to impact and vibration and of ample size to provide the degree of compaction specified.
	.9 The completed bedding shall meet the requirements for a Class "B" bedding, on PVC, Corrugated Metal Pipe, Ductile Iron and all lateral piping and for a modified Class "B" bedding on concrete pipe.
	3.10 BACKFILLING
	.1  Do not proceed with backfilling operations until Departmental Representative has inspected and approved installations.
	.2 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.
	.3 Do not use backfill material which is frozen or contains ice, snow or debris.
	.4 Clean and stockpile or dispose of excess backfill material at the end of each day’s work.
	.5 Place backfill material in uniform layers not exceeding 150 mm compacted thickness up to grades indicated. Compact each layer before placing succeeding layer.
	.6 Where the excavated material is unsuitable for ordinary backfill, dispose of this material in accordance with the General Conditions, and backfill with imported granular material upon written order from the Departmental Representative.
	.1 Backfill trenches with imported granular material in layers not exceeding 300 mm after compaction. Compact to 95% of the maximum density as determined by ASTM D698.
	.7 Backfilling around installations:
	.1 Place bedding and surround material as specified elsewhere.
	.2 Do not backfill around or over cast-in-place concrete within 24 hours after placing of concrete.
	.3 Place layers simultaneously on both sides of installed Work to equalize loading.
	.4 Where temporary unbalanced earth pressures are liable to develop on walls or other structures:
	.1 Permit concrete to cure for minimum 14 days or until it has sufficient strength to withstand earth and compaction pressure and approval obtained from Departmental Representative.
	.2 If approved by Departmental Representative, erect bracing or shoring to counteract unbalance, and leave in place until removal is approved by Departmental Representative.
	.8 Place unshrinkable fill in areas as indicated.
	.1 When the Departmental Representative designates that unshrinkable fill is to be placed as backfill when a utility has been repaired or installed, bedded and protected with sand as required, fill the trench with non-viscous, non-compressible fill, u...
	.2 When unshrinkable fill is being used in a watermain trench, place full-width horizontal 50 mm polystyrene board insulation at approximately 100 mm above buried pipe.
	.3 Consolidate and level unshrinkable fill with internal vibrators.
	.9 Install perimeter drainage and filter fabric in backfill as indicated.
	.10 After pipelines, and structures have been built, backfill trenches and other excavated areas with materials shown on Drawings or as specified. Remove timber and debris from excavation before backfilling is commenced. Do not cover up or put out of ...
	3.11 RESTORATION
	.1 Conduct and confine all construction operations within the limits of the work as shown on the Drawings or laid out by the Departmental Representative.
	.2 The entire site and all properties, facilities, structures, fences, shrubs, lawns, trees, signs, driveways, sidewalks, ditches, culverts, appurtenances, etc. affected by the work must be fully restored to original or better condition before issuanc...
	.3 Replace topsoil as indicated.
	.4 Reinstate lawns to elevation which existed before excavation by hydraulic seeding or sodding. Hydraulic seeding shall be as required by Section 32 92 19.16. Sodding shall be as required by Section 32 92 23.
	.5 Reinstate pavements disturbed by excavation to thickness, structure and elevation which existed before excavation.
	.6 Clean and reinstate areas affected by Work as directed by Departmental Representative.
	.7 Clean-up and re-establish ditches disturbed during the installation of pipelines at no extra cost to the Owner.
	.8 Use temporary plating to support traffic loads over unshrinkable fill for initial 24 hours.
	.9 Protect newly graded areas from traffic and erosion and maintain free of trash or debris.
	.10 Trench maintenance: Maintain all trenches until issuance of the “Certificate of Final Acceptance”.
	.1 Maintain trenches in travelled roads with granular base course only until such time as asphalt can be placed to allow a smooth travel surface.
	.2 Inspect trench backfill conditions and conduct a weekly program of trench maintenance or daily when weather or traffic conditions dictate, until issuance of the “Certificate of Final Acceptance”.
	.11 Dust Prevention:
	.1 Assume responsibility for dust prevention on any street or site where works have been or are being carried out, until such works are restored to original condition or upon issuance of the "Certificate of Final Acceptance".
	.2 Dust prevention includes sweeping of paved roadways and/or sidewalks and flushing of same, when deemed necessary by the Departmental Representative and at the end of each working day. All methods of dust prevention must be approved by the Departmen...
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	PART 1: GENERAL
	1.1 RELATED SECTIONS
	.1 Section 31 37 00 : Rip-Rap
	1.2 MEASUREMENT AND PAYMENT
	.1 Geotextile is not measured for separate payment but is considered incidental to the placement rip-rap.
	1.3 COMPLIANCE REQUIREMENTS
	.1 ASTM International
	.1 ASTM A123/A123M-09, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.2 ASTM D4491-99a(2009), Standard Test Methods for Water Permeability of Geotextiles by Permittivity.
	.3 ASTM D4595-09, Standard Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method.
	.4 ASTM D4716-08, Standard Test Method for Determining the (In-Plane) Flow Rate Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.
	.5 ASTM D4751-04, Standard Test Method for Determining Apparent Opening Size of a Geotextile.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-4.2 No. 11.2-[2004], Textile Test Methods - Bursting Strength - Ball Burst Test (Extension of September 1989).
	.2 CAN/CGSB-148.1, Methods of Testing Geotextiles and Complete Geomembranes.
	.1 No.2-M85, Methods of Testing Geosynthetics - Mass per Unit Area.
	.2 No.3-M85, Methods of Testing Geosynthetics - Thickness of Geotextiles.
	.3 No.6.1-93, Methods of Testing Geotextiles and Geomembranes - Bursting Strength of Geotextiles Under No Compressive Load.
	.4 No.7.3-91, Methods of Testing Geotextiles and Geomembranes - Grab Tensile Test for Geotextiles.
	.5 No. 10-94, Methods of Testing Geosynthetics - Geotextiles - Filtration Opening Size.
	1.4 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for geotextiles and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Samples:
	.1 Submit following samples 4 weeks prior to beginning Work.
	.1 Minimum length of 2 m of roll width of geotextile.
	.2 Methods of joining.
	.4 Test and Evaluation Reports:
	.1 Submit copies of mill test data and certificate at least 4 weeks prior to start of Work.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Storage and Handling Requirements:
	.1 Store materials in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect geotextiles from direct sunlight and UV rays.
	.3 Replace defective or damaged materials with new.
	PART 2: PRODUCTS
	2.1 MATERIAL
	.1 Geotextile: non-woven synthetic fibre fabric, supplied in rolls.
	.2 Composed of: minimum 85% by mass of polyester with inhibitors added to base plastic to resist deterioration by ultra-violet and heat exposure for 60 days.
	.3 Physical properties:
	.1 Tensile strength and elongation (in any principal direction): to ASTM D4632.
	.1 Tensile strength: to ASTM D4632, minimum 445 N, wet condition.
	.2 Elongation at break: to ASTM D4632, 50%
	.3 Seam strength: equal to or greater than tensile strength of fabric.
	.4 Grab tensile strength and elongation: to CAN/CGSB-148.1, No.7.3.
	.1 Breaking force: minimum 445 N, wet condition.
	.2 Elongation at future: 50%.
	.4 Hydraulic properties:
	.1 Apparent opening size (AOS): to ASTM D4751, 0.212 mm.
	.2 Filtration opening size (FOS): to CAN/CGSB-148.1 No.10 OPSS 1860.
	.3 Transmissivity: to ASTM D4491, minimum 5689 l/min/m2.
	.4 Permittivity: to ASTM D4491, 2.00 sec-1.
	.5 Securing pins and washers: to CSA G40.21, Grade 300W, hot-dipped galvanized with minimum zinc coating of 600 g/m2to ASTM A123/A123M.
	.6 Factory seams: sewn in accordance with manufacturer's recommendations.
	.7 Thread for sewn seams: equal or better resistance to chemical and biological degradation than geotextile.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for geotextile material installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.
	3.2 INSTALLATION
	.1 Place geotextile material by unrolling onto graded surface in orientation, manner and locations indicated and retain in position
	.2 Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.
	.3 Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper extent of geotextile.
	.4 Overlap each successive strip of geotextile 600 mm over previously laid strip.
	.6 Pin successive strips of geotextile with securing pins at interval recommended by manufacturer at mid point of lap.
	.7 Protect installed geotextile material from displacement, damage or deterioration before, during and after placement of material layers.
	.8 After installation, cover with overlying layer within 4 hours of placement.
	.9 Replace damaged or deteriorated geotextile to approval of Departmental Representative.
	.10 Place and compact soil layers in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and/or recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	3.4 PROTECTION
	.1 Vehicular traffic not permitted directly on geotextile.


	313700 - RIP RAP.pdf
	PART 1: GENERAL
	1.1 RELATED SECTIONS
	.1 Section 33 42 13 : Pipe Culverts
	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.3 COMPLIANCE REQUIREMENTS
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM C144 99, Standard Specification for Aggregate for Masonry Mortar
	.2 ASTM C618 00, Standard Specification for Coal Fly Ash and Raw of Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete
	.2 Canadian Standards Association (CSA)
	.1 CAN/CSA – A23.1 00, Concrete Materials and Methods of Concrete Construction.
	.2 CAN/CSA – A3000 98, Cementitious Materials Compendium.
	1.4 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate and recycle waste materials in accordance with Section 01 74 22 – Construction/Demolition Waste Management and Disposal.
	.2 Collect and separate plastic, paper packaging and corrugated cardboard in accordance with Waste Management Plan.
	.3 Place materials defined as hazardous or toxic in designated containers.
	.4 Fold up metal banding, flatten and place in designated area for recycling.
	.5 Divert left over aggregate materials from landfill to local quarry or for reuse as approved by Departmental Representative.
	.6 Divert left over hardened cement materials from landfill to local quarry or for reuse as approved by Departmental Representative.
	.7 Divert left over geotextiles to local plastic recycling facility as approved by Departmental Representative.
	PART 2: PRODUCTS
	2.1 STONE
	.1 Hard, with relative density (formally specific gravity) not less than 2.65, durable quarry stone, free from seams, cracks or other structural defects, to meet following size distribution for use intended:
	.1 Armour rip-rap:
	.1 Not more than 10% of total volume of stones with individual volume less than 30 dm3.
	.2 Not less than 50% of total volume of stones with individual volume of 225 dm3 or more.
	.3 Remaining percentage of total volume to have uniform distribution of stones between 30 and 225 dm3 size.
	.2 Heavy rip-rap:
	.1 Not more than 10% of total volume of stones with individual volume less than 30 dm3.
	.2 Not less than 50% of total volume of stones with individual volume of 140 dm3 or more.
	.3 Remaining percentage of total volume to have uniform distribution of stones between 30 and 140 dm3 size.
	.3 Random rip-rap:
	.1 Not more than 10% of total volume of stones with individual volume less than 15 dm3.
	.2 Not less than 50% of total volume of stones with individual volume of 85 dm3 or more.
	.3 Remaining percentage of total volume to have uniform distribution of stones between 15 and 85 dm3 size.
	.4 Hand placed rip-rap:
	.1 Minimum size of individual stones 10 dm3.
	.2 Not less than 75% of total volume of stones with individual volume of 2] dm3 or more.
	.3 Supply rock spalls or cobbles to fill open joints.
	2.3 GEOTEXTILE FILTER
	.1 Geotextile: in accordance with Section 31 32 19.01 – Geotextiles.
	PART 3: EXECUTION
	3.1 PLACING
	.1 Where rip-rap is to be placed on slopes, excavate trench at toe of slope to dimensions as indicated.
	.2 Fine grade area to be rip-rapped to uniform, even surface. Fill depressions with suitable material and compact to provide firm bed.
	.3 Place geotextile on prepared surface in accordance with Section 31 32 19.01- Geotextiles and as indicated. Avoid puncturing geotextile. Vehicular traffic over geotextile not permitted.
	.4 Place rip-rap to thickness and details as indicated.
	.5 Place stones in manner approved by Departmental Representative to secure surface and create a stable mass. Place larger stones at bottom of slopes.
	.6 Hand placing:
	.1 Use larger stones for lower courses and as headers for subsequent courses.
	.2 Stagger vertical joints and fill voids with rock spalls or cobbles.
	.3 Finish surface evenly, free of large openings and neat in appearance.


	321116.01 - GRANULAR SUB-BASE.pdf
	PART 1: GENERAL
	1.1 WORK INCLUDED
	.1 This section specifies requirements for supplying, producing and placing gravel or quarried stone as a granular base and sub-base to lines, grades and typical cross sections indicated on plans or as directed by the Departmental Representative.
	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.3 COMPLIANCE REQUIREMENTS
	.1 American Society for Testing and Materials (ASTM) International
	.1 ASTM C117-04, Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131-06, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D422-63(2007), Standard Test Method for Particle-Size Analysis of Soils.
	.5 ASTM D698-07e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
	.6 ASTM D1883-07e2, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.7 ASTM D4318-10, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.
	1.4 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Provide the Departmental Representative with the following information before the commencement of the work and at any time during the construction at the request of the Departmental Representative (at no cost to the Owner):
	.1 Approved testing geotechnical firm to complete the following analyses and collect samples at the proposed site:
	.1 Source of supply of aggregate
	.2 Sieve analysis
	.3 Micro-Deval Analysis (not to exceed the requirements of Table 201-1 (25%) of the NBDTI Specifications (latest edition) for Aggregate Base Material
	.4 Freeze-thaw – (not to exceed the requirements of Table 201-1 (20%) of the NBDTI Specifications (latest edition)
	.5 Flat and Elongated Particles (not to exceed the requirements of Table 201-1 (35%) of the NBDTI Specifications (latest edition)
	.6 Plasticity Index (not to exceed the requirements of Table 201-1 (3%) of the NBDTI Specifications (latest edition) for Aggregate Base Material
	.7 Standard Proctor and Optimal Moisture values.
	.3 When submitting results to the Departmental Representative, the geotechnical testing firm must confirm that the materials meets the Specifications and that it is or is not suitable for the intended use. This is to be in letter report format submitt...
	.4 The Owner reserves the right to reject any source of supply of aggregate base on the basis of past field performance, document by the records and experience of the Owner and/or the Departmental Representative with a specific material, regardless of...
	.5 Samples:
	.1 Allow continual sampling by Departmental Representative during production if required.
	.2 Provide Departmental Representative with access to source and processed material for sampling.
	.3 Pay cost of sampling and testing of aggregates which fail to meet specified requirements.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with this Section and as per NBDTI standards.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations and erosion and sedimentation control plan.
	.2 Replace defective or damaged materials with new.
	.3 Transportation and Handling: handle and transport aggregates to avoid segregation, contamination and degradation.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Granular base and sub-base material: in accordance with NBDTI Standard Specifications, latest edition, Item 201 and following requirements:
	.1 Crushed rock, crushed gravel, pit run or imported crushed sandstone.
	.1 Consisting of clean, hard, sound and durable particles free from soft or disintegrated pieces, mud, dirt, organic or other deleterious materials as described in Item 201 of the NBDTI Standard Specifications (latest edition).
	.2 Aggregate sub-base properties shall meet the requirements of Table 201-1 of the N.B. Department of Transportation and Infrastructure Standard Specifications (latest edition).
	.3 The crushed rock, crushed gravel, pit run or crushed sandstone when tested in accordance with the N.B. Department of Transportation and Infrastructure's method with standard laboratory sieves, will conform to Table 201-2 (Crushed Rock, 75 mm % Pass...
	.4 Other properties as noted in Clause 1.4.2.1.
	2.2 SOURCE QUALITY CONTROL
	.1 Inform Departmental Representative of proposed source of aggregates and provide access for sampling 2 weeks minimum before starting production.
	.2 If, in the opinion of Departmental Representative, materials from proposed source do not meet, or cannot reasonably be processed to meet, specified requirements, locate alternative source or demonstrate that material from source in questions can be...
	.3 Advise Departmental Representative 2 weeks minimum in advance of proposed change of material source.
	.4 Acceptance of material at source does not preclude future rejection if it fails to conform to requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions:  verify conditions of substrate previously installed under other Sections or Contracts are acceptable for granular base and sub-base installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.
	3.2 PREPARATION
	.1 Prior to the placing of granular base and sub-base, shape subgrade properly and compact so as to be firm and able to support the construction equipment without displacement.
	.2 Correct soft or yielding subgrade and make stable before sub-base construction proceeds.
	.3 Remove all ponded water from the area prior to placing any granular sub-base material.
	.4 Maintain sufficient crown at all times during construction to ensure ready runoff of surface water.
	.5 Where the gradation of the subgrade soil and the sub-base are such that mixing of the two materials may occur, place an approved geotextile fabric.
	3.3 PLACING
	.1 Place granular sub-base after all required piping has been placed and subgrade is inspected and approved by Departmental Representative.
	.2 Placing:
	.1 Construct granular base and sub-base to depth and grade in areas indicated and dimensions as shown on the drawings or as directed by the Departmental Representative.
	.1 Material placed wider or deeper than specified will not be measured for payment.
	.3 Ensure no frozen material is placed.
	.4 Place material only on clean unfrozen surface, free from snow or ice.
	.5 Place granular base and sub-base materials using methods which do not lead to segregation or degradation.
	.6 Shape sub-base by means of a blade grader (other than a tractor).
	.7 Ruts formed by hauling or traffic will be dragged full at least once a day or as often as necessary to prevent cutting through the surface material.
	.8 Place material to full width in uniform layers not exceeding 300 mm compacted thickness.
	.1 Departmental Representative may authorize thicker lifts if specified compaction can be achieved.
	.2 Maximum lift thickness to be determined in the field by a test strip, to ensure the maximum effectiveness and compatibility of the compaction equipment with respect to the material being placed for each piece of equipment and each material type. Th...
	.9 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.10 When sub-base material is placed over geotextile fabric, carefully place the first layer of sub-base material and spread with a dozer so there is no traffic on the geotextile until the first layer of 300 mm of sub-base has been spread and compacted.
	.11 Remove and replace portion of layer in which material has become segregated during spreading.
	3.4 COMPACTION
	.1 Compaction equipment to be capable of obtaining required material densities.
	.2 Compact to density of not less than 95 % maximum dry density in accordance with ASTM D698.
	.3 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
	.4 Apply water as necessary during compaction to obtain specified density.
	.1 Make water truck(s) available to apply water for compaction purposes as required, incidental to the work.
	.5 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by Departmental Representative.
	.6 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.
	.7 Compact each layer thoroughly over its entire width before placing the next layer.
	.1 Operate sufficient compaction equipment at all times to thoroughly compact the material at the rate at which it is being placed.
	3.5 PROOF ROLLING
	.1 For proof rolling use a fully loaded tandem truck. Make sufficient passes of proof rolling equipment to subject every point on surface to at least one pass of loaded tire and confirm no greater than 25 mm deflection occurs. Perform proof rolling in...
	.2 Obtain written approval from Departmental Representative to use non-standard proof rolling equipment.
	.3 Proof roll at level in sub-base as indicated.
	.1 If non-standard proof rolling equipment is approved, Departmental Representative will determine level of proof rolling.
	.4 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
	.5 Where proof rolling reveals areas of defective subgrade:
	.1 Remove sub-base and subgrade material to depth and extent as directed by Departmental Representative.
	.2 Backfill excavated subgrade with sub-base material and compact in accordance with this section.
	.3 Replace sub-base material and compact.
	.6 Where proof rolling reveals areas of defective sub-base, remove defective materials to depth and extent as directed by Departmental Representative and replace in accordance with this section at no extra cost.
	.7 Maintain the finished aggregate base conditions until asphalt concrete is applied.
	3.6 CLEANING
	.1 Progress Cleaning:  clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	3.7 SITE TOLERANCES
	.1 Finished sub-base surface to be within 10 mm of elevation as indicated but not uniformly high or low.
	3.8 PROTECTION
	.1 Maintain finished sub-base in condition conforming to this section until succeeding base is constructed, or until granular sub-base is accepted by Departmental Representative.


	321116.13 - RESHAPING ASPHALT PAVEMENT.pdf
	PART 1: GENERAL
	1.1 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.2 COMPLIANCE REQUIREMENTS
	.1 ASTM International
	.1 ASTM C117-04, Standard Test Method for Material Finer Than 75 µm (No. 200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C131-06, Standard Test Method for Resistance to Degradation of Small Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D698-07e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).
	.5 ASTM D1557-09, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2700 kN-m/m3)).
	.6 ASTM D4318-10, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1-[88], Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2-[M88], Sieves, Testing, Woven Wire, Metric.
	1.3 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	PART 2: PRODUCTS
	2.1 EQUIPMENT
	.1 Compaction equipment must be capable of obtaining required densities in materials on project.
	.2 Compaction equipment not specified herein is to be efficiency proved at no extra cost and written approval must be received from Departmental Representative before use.
	.3 Equip compaction units with device that records hours of actual work, not motor running hours.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for reshaping asphalt pavement installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from Departmental Representative.
	3.2 PULVERIZING AND RESHAPING
	.1 Pulverize scarified material to 50 mm maximum particle size and to a depth of 150 mm.
	.2 Blade and trim pulverized pavement material to elevation and cross section dimensions as directed by Departmental Representative.
	.3 Where deficiency of pulverized material exists, add and blend in new granular base material as directed by Departmental Representative. Do not use frozen material.
	3.3 COMPACTING
	.1 Compact to density not less than 100% maximum dry density in accordance with ASTM D698.
	.2 Compact reshaped material in accordance with written approval of Departmental Representative.
	.3 Shape and roll alternately to obtain smooth, even and uniformly compacted base.
	.4 Apply water as necessary during compacting.
	.5 In areas not accessible to compaction equipment, compact to specified density, with mechanical tampers approved by Departmental Representative.
	3.4 FINISH TOLERANCES
	.1 Reshape surface to within plus or minus 10 mm of elevation as indicated, but not uniformly high or low.
	.2 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.
	3.5 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and/or recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
	3.6 PROTECTION
	.1 Protect and maintain reshaped asphalt pavement surface in condition conforming to this section until succeeding material is applied or until after receipt of written acceptance from Departmental Representative.
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	PART 1: GENERAL
	1.1 RELATED SECTIONS
	.1 Section 32 01 16.13 : Reshaping Asphalt Pavement
	.2  Section 32 12 13.16 : Asphalt Concrete Short Form
	1.3 MEASUREMENT AND PAYMENT
	.1 Asphalt Tack Coats are to be considered incidental to placement of Asphalt Pavement and will not be measured separately for payment.
	1.4 COMPLIANCE REQUIREMENTS
	.1 American Association of State Highway and Transportation Officials (AASHTO)
	.1 AASHTO M081-92-UL-[04], Standard Specification for Cutback Asphalt (Rapid-Curing Type).
	.2 ASTM International
	.1 ASTM D140/D140M-[09], Standard Practice for Sampling Bituminous Materials.
	.2 ASTM D633-[11], Standard Volume Correction Table for Road Tar.
	.3 ASTM D1250-[08], Standard Guide for Use of the Petroleum Measurement Tables.
	.4 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-16.2-[M89], Emulsified Asphalts, Anionic Type, for Road Purposes.
	1.5 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for asphalt tack coat and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Samples:
	.1 Sample asphalt tack coat material to: ASTM D140.
	.2 Provide access on tank truck for Departmental Representative to sample asphalt material to be incorporated into work to ASTM D140.
	1.6 QUALITY ASSURANCE
	.1 Upon request from Departmental Representative, submit manufacturer's test data and certification that asphalt prime material meets requirements of this Section.
	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect asphalt tack coats from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.
	.4 Deliver, store and handle materials in accordance with ASTM D140.
	.5 Provide, maintain and restore asphalt storage area.
	1.8 WASTE MANAGEMENT AND DISPOSAL
	.1 Separate waste materials for reuse and/or recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management And Disposal, and with the Waste Reduction Workplan.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Anionic emulsified asphalt: to CAN/CGSB-16.2 and ASTM D977, grade: RS-1.
	.2 Cut-back asphalt; to AASHTO M081-92-UL, grade RC-70 or RC-250.
	.3 Water: clean, potable, free from foreign matter.
	2.2 EQUIPMENT
	.1 Equipment required for Work of this Section to be in satisfactory working condition and maintained for duration of Work.
	.2 Pressure distributor:
	.1 Designed, equipped, maintained and operated so that asphalt material can be:
	.1 Maintained at even temperature.
	.2 Applied uniformly on variable widths of surface up to 5 m.
	.3 Applied at readily determined and controlled rates from 0.2 to 5.4 L/m2 with uniform pressure, and with allowable variation from any specified rate not exceeding 0.1 L/m2.
	.4 Distribute in uniform spray without atomization at temperature required.
	.2 Equipped with meter, registering travel in metres per minute, visibly located to enable truck driver to maintain constant speed required for application at specified rate.
	.3 Equipped with pump having flow meter graduated in units of 5 L or less per minute passing through nozzles and readily visible to operator. Pump power unit to be independent of truck power unit.
	.4 Equipped with easily read, accurate and sensitive device which registers temperature of liquid in reservoir.
	.1 Measure temperature to closest whole number.
	.5 Equipped with accurate volume measuring device or calibrated tank.
	.6 Equipped with nozzles of same make and dimensions, adjustable for fan width and orientation.
	.7 Equipped with nozzle spray bar, with operational height adjustment in increments of 0.6 metres and capable of being raised or lowered.
	.8 Cleaned if previously used with incompatible asphalt material.
	PART 3:  EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for asphalt tack coat installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.
	3.2 APPLICATION
	.1 Apply asphalt tack coat only on clean and dry surface.
	.2 Dilute asphalt emulsion with water at 1:1 ratio for application.
	.1 Mix thoroughly by pumping or other method approved by Departmental Representative.
	.3 Apply asphalt tack coat evenly to pavement surface without streaking at rate as directed by Departmental Representative, between 0.15 and 0.25 L/m2 but not to exceed 0.7 L/m2.
	.4 Paint contact surfaces of curbs, gutters, headers, manholes and like structures with thin, uniform coat of asphalt tack coat material.
	.5 Apply asphalt tack coat only when air temperature greater than 10 degrees C and when rain is not forecast within 2 hours minimum of application.
	.6 Apply asphalt tack coat only on unfrozen surface.
	.7 Evenly distribute localized excessive deposits of tack coat by brooming as directed by Departmental Representative.
	.8 Where traffic is to be maintained, treat no more than one half of width of surface in one application.
	.1 Control traffic in accordance with Section 01 35 00.06 - Special procedures for Traffic control.
	.9 Keep traffic off tacked areas until asphalt tack coat has set.
	.10 Re-tack contaminated or disturbed areas as directed by Departmental Representative.
	.11 Permit asphalt tack coat to set break before placing asphalt pavement.
	.12 Submit summary report within 7 days minimum of date of application and include information as follows:
	.1 Total area tack coated.
	.2 Quantity of tack coat used.
	.3 Mean application rate.
	.4 Actual product quantity used when using equipment on pressure distributors.
	.5 Dipstick measurements or electronic printouts are acceptable.
	.13 Carry out measurements in presence of Departmental Representative upon request.
	.14 Inspect tack coat application to ensure uniformity.
	.1 Re-spray areas of insufficient or non-uniform tack coat coverage as directed by Departmental Representative.
	.2 Ensure tack coating performed using hand held devices is consistent in appearance with adjacent areas of machine applied material.
	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.


	321216.01 - ASPHALT CONCRETE SHORTFORM PAVING.pdf
	PART 1: GENERAL
	1.1 RELATED SECTIONS
	.1 Section 32 01 16.13 : Reshaping Asphalt Pavement
	.2 Section 32 12 13.16 : Asphalt Tack Coats
	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.3 COMPLIANCE REQUIREMNTS
	.1 American Association of State Highway and Transportation Officials (AASHTO)
	.1 AASHTO M320-10, Standard Specification for Performance Graded Asphalt Binder.
	.2 AASHTO R29-08, Standard Specification for Grading or Verifying the Performance Graded of an Asphalt Binder.
	.3 AASHTO T245-97(2008), Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	.2 Asphalt Institute (AI)
	.1 AI MS-2-1994, Mix Design Methods for Asphalt Concrete and Other Hot-Mixes.
	.3 ASTM International
	.1 ASTM C88-05, Standard Test Method for Soundness of Aggregates by Use of Sodium Sulphate or Magnesium Sulphate.
	.2 ASTM D698-12, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	1.4 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for asphalt mixes and aggregate and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit viscosity-temperature chart for asphalt cement to be supplied showing either Saybolt Furol viscosity in seconds or Kinematic Viscosity in centistokes, temperature range 105 to 175 degrees C 4 weeks prior to beginning Work.
	.3 Samples:
	.1 Inform Departmental Representative of proposed source of aggregates and provide access for sampling 4 weeks prior to beginning work.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver and stockpile aggregates in accordance with NBDTI Specifications Section 203 and erosion and sedimentation control plan. Stockpile minimum 50% of total amount of aggregate required before beginning asphalt mixing operation.
	.3 When necessary to blend aggregates from one or more sources to produce required gradation, do not blend in stockpiles.
	.4 Stockpile fine aggregate separately from coarse aggregate, although separate stockpiles for more than two mix components are permitted.
	.5 Provide approved storage, heating tanks and pumping facilities for asphalt cement.
	.6 Submit to Departmental Representative copies of freight and waybills for asphalt cement as shipments are received.
	.1 Departmental Representative reserves right to check weights as material is received.
	.7 Stockpile crushed RAP separately in accordance with Section 203 where directed by Departmental Representative.
	.8 Protect and cover stockpiles of crushed RAP from rain to approval of Departmental Representative in accordance with erosion and sedimentation control plan.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Aggregates to: NBDTI Specifications Section 203.
	.2 Tack coat: NBDTI Specifications Section 259.
	.3 Asphalt concrete: NBDTI Specifications Section 261.
	.4 Traffic paint: yellow and white to MPI # 32 in accordance with NBDTI Specifications Section 571.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for asphalt paving in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from Departmental Representative.
	3.2 FOUNDATIONS
	.1 Foundations for roadways:
	.1 As indicated on the Drawings.
	.2 Foundations for parking lots:
	.2 As indicated on the Drawings.
	.3 Construction of granular foundations: to NBDTI Specification Section 203.
	.4 Compaction: compact each lift of granular material to 100% maximum density to ASTM D698. Maximum lift thickness: 150 mm.
	3.3 PAVEMENT THICKNESS
	.1 Pavement thickness for roadways and parking lots:
	.1 As indicated on the Drawings.
	3.4 PAVEMENT CONSTRUCTION
	.1 Application of prime coat and tack coat: NBDTI Specifications Section 259.
	.2 Construction of asphalt concrete: NBDTI Specifications Section 260.
	.3 Surface preparation: NBDTI Specifications Section 205.
	3.5 TRAFFIC MARKINGS
	.1 Paint parking space divisions and other pavement markings in accordance with manufacturers recommendations and as indicated in accordance with NBDTI Specifications Section 571.
	.2 Use paint thinner in accordance with manufacturer's requirements.
	3.6 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.


	321615 - CONCRETE WALKS, CURBS AND GUTTERS.pdf
	PART 1: GENERAL
	1.1 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.2 COMPLIANCE REQUIREMENTS
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C117-04, Standard Test Method for Materials Finer than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.2 ASTM C136-05, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D260-86(2001), Standard Specification for Boiled Linseed Oil.
	.4 ASTM D698-00ae1, Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600 kN-m/m3).
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-3.3-99(March 2004), Kerosene, Amend. No. 1, National Standard of Canada.
	.2 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.
	.3 Canadian Standards Association (CSA International)
	.1 CSA-A23.1-04/A23.2-04, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	1.3 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submittals in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Inform Departmental Representative of proposed source of materials and provide access for sampling at least 4 weeks prior to commencing work.
	.3 If materials have been tested by a testing laboratory approved by Departmental Representative within previous 2 months and have passed tests equal to requirements of this specification, submit test certificates from testing laboratory showing suita...
	1.4 DELIVERY STORAGE AND HANDLING
	.1 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 47 22 – Construction/ Demolition Waste Management and Disposal.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Concrete mixes and materials: supplied in accordance with NBDTI Section 31.2 and CSA A23.1, exposure class C-2.
	.2 Joint filler: prefabricated asphalt impregnated fibreboard, cut to fit the required cross sections of joints formed.
	.3 Granular base: material to Section 32 11 16.01 - Granular Base and Sub-base to the following requirements:
	.1 0-31.5 mm crushed stone or gravel.
	.2 Gradations: conform to NBDTI Standard Specifications, latest edition, Table 201-2 (Crushed Rock).
	.4 Non-staining mineral type form release agent: chemically active release agents containing compounds that react with free lime to provide water-soluble soap.
	.5 Fill material: to Section 31 00 00.01 – Earthwork following requirements:
	.2 Crushed stone or gravel.
	.3 Gradations: within limits specified when tested to ASTM C117. Sieve sizes to CAN/CGSB-8.1.
	.6 Boiled linseed oil: to ASTM D260.
	.7 Kerosene: to CAN/CGSB-3.3.
	PART 3: EXECUTION
	3.1 GRADE PREPARATION
	.1 Do grade preparation work in accordance with Section 31 23 33.01 – Excavating, Trenching and Backfilling.
	.2 Construct embankments using excavated material free from organic matter or other objectionable materials.
	.1 Dispose of surplus and unsuitable excavated material off site.
	.3 Place fill in maximum 150 mm layers and compact to at least 95% of maximum dry density to ASTM D698.
	3.2 GRANULAR BASE
	.1 Obtain Departmental Representative’s approval of subgrade before placing granular base.
	.2 Place granular base material to lines, widths, and depths as indicated.
	.3 Compact granular base in maximum 150mm layers to at least 95% of maximum density to ASTM D698.
	3.3 CONCRETE
	.1 Obtain Departmental Representative’s approval of granular base prior to placing concrete.
	.2 Immediately after floating, give sidewalk surface uniform broom finish to produce regular corrugations not exceeding 2 mm deep, by drawing broom in direction normal to centre line.
	.3 Provide edging as indicated with 10 mm radius edging tool.
	.4 Slip-form pavers equipped with string line system for line and grade control may be used if quality of work acceptable to Departmental Representative can be demonstrated. Hand finish surfaces when directed by Departmental Representative.
	3.4 TOLERANCES
	.1 Finish surfaces to within 3mm in 3m as measured with 3m straightedge placed on surface.
	3.5 EXPANSION AND CONTRACTION JOINTS
	.1 Install tooled transverse contraction joints after floating, when concrete is stiff, but still plastic, as follows:
	.1 Sidewalks: 1.5 m intervals, having a depth of not less than ¼ that of the slab and width not greater than 6 mm.
	.2 Curb: 3 m intervals, extending completely through the curb height, having a width not greater than 6 mm.
	.2 Install expansion joints as indicated on the Drawings.
	.3 When sidewalk is adjacent to curb, make joints of curb, gutters and sidewalk coincide.
	3.6 ISOLATION JOINTS
	.1  Install isolation joints around manholes and catch basins and along length adjacent to concrete curbs, catch basins, buildings, or permanent structures.
	.2 Install joint filler in isolation joints.
	.3 Seal isolation joints with sealant approved by Departmental Representative.
	3.7 CURING
	.1 Cure concrete by adding moisture continuously in accordance with CSA-A23.1/A23.2 to exposed finished surfaces for at least 1 day after placing, or sealing moisture in by curing compound as directed by Departmental Representative.
	.2 Where burlap is used for moist curing, place two prewetted layers on concrete surface and keep continuously wet during curing period.
	.3 Apply curing compound evenly to form continuous film, in accordance with manufacturer's requirements.
	3.8 BACKFILL
	.1 Allow concrete to cure for 7 days prior to backfilling
	.2 Backfill to designated elevations with material as directed by Departmental Representative.
	.1 Compact and shape to required contours as directed by Departmental Representative.
	3.9 LINSEED OIL TREATMENT
	.1 Apply two coats of linseed oil mixture uniformly to surfaces of curbs, walks and gutters, after concrete has cured for specified curing time and when surface of concrete is clean and dry.
	.2 Linseed oil mixture to consist of 50% boiled linseed oil and 50% mineral spirits by volume.
	.3 Apply treatment when air temperature above 10 degrees C.
	.4 Apply first coat at 135 mL/m2.
	.5 Apply second coat at 90 mL/m2 when first coat has dried.
	3.10 CLEANING
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.


	329119.13 - TOPSOIL PLACEMENT AND GRADING.pdf
	PART 1: GENRAL
	1.1 WORK INCLUDED
	.1 This Section includes the supply of all labour, equipment and materials for topsoiling of property for the purposes of establishing or restoring ground cover. Property will be restored immediately following the installation of the pipe systems, roa...
	1.2 RELATED SECTIONS
	.1 Section 31 23 33.01 : Excavating, Trenching and Backfilling
	.2 Section 32 92 19.16 : Hydraulic Seeding
	.3 Section 32 92 23 : Sodding
	.3 Section 32 98 00: Reinstatement
	1.3 MEASUREMENT AND PAYMENT
	.1  Refer to Section 01 11 50 – Measurement and Payment.
	1.4 COMPLIANCE REQUIREMENTS
	.1 Agriculture and Agri-Food Canada
	.1 The Canadian System of Soil Classification, Third Edition, 1998.
	.2 Canadian Council of Ministers of the Environment
	.1 PN1340-2005, Guidelines for Compost Quality.
	1.5 DEFINITIONS
	.1 Compost:
	.1 Mixture of soil and decomposing organic matter used as fertilizer, mulch, or soil conditioner.
	.2 Compost is processed organic matter containing 40% or more organic matter as determined by Walkley-Black or Loss On Ignition (LOI) test.
	.3 Product must be sufficiently decomposed (i.e. stable) so that any further decomposition does not adversely affect plant growth (C:N ratio below (25) (50)), and contain no toxic or growth inhibiting contaminates.
	.4 Composed bio-solids to: CCME Guidelines for Compost Quality, Category (A) (B).
	1.6 SUBMITTAL GENERAL REQUIREMENTS
	.1 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures
	.2 Inform the Departmental Representative of proposed source of topsoil and sod before work begins.
	.3 Quality control submittals:
	.1 Soil testing: submit certified test reports showing compliance with specified performance characteristics and physical properties as described in PART 2 - SOURCE QUALITY CONTROL.
	.2 Certificates: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	PART 2: PRODUCTS
	2.1 TOPSOIL
	.1 Topsoil recovered from other Contract work and approved by the Departmental Representative shall be used before any imported topsoil material is brought to the site.
	.2 Topsoil for seeded areas : mixture of particulates, micro organisms and organic matter which provides suitable medium for supporting intended plant growth.
	.1 Soil texture based on The Canadian System of Soil Classification, to consist of 20 to 70 % sand, minimum 7 % clay, and contain 2 to 10 % organic matter by weight.
	.2 Contain no toxic elements or growth inhibiting materials, admixture of subsoil, refuse, roots, stumps, sod, and stones larger than 20 mm.
	.3 Finished surface free from:
	.1 Debris and stones over 50 mm diameter.
	.2 Course vegetative material, 10 mm diameter and 100 mm length, occupying more than 2% of soil volume.
	.4 Consistence: friable when moist.
	.5 pH: 6.0 to 7.0.
	.6 Topsoil may be salvaged and stockpiled from other Contract work if approved by the Departmental Representative.
	.1 If screening is required to remove objectionable material this shall be done incidental to the work.  Topsoil recovered from other Contract work shall not be measured for separate payment.

	2.2 SOIL AMENDMENTS
	.1 Fertilizer:
	.1 Fertility: major soil nutrients present in following amounts:
	.2 Nitrogen (N): 20 to 40 micrograms of available N per gram of topsoil.
	.3 Phosphorus (P): 40 to 50 micrograms of phosphate per gram of topsoil.
	.4 Potassium (K): 75 to 110 micrograms of potassium per gram of topsoil.
	.5 Calcium, magnesium, sulfur and micro-nutrients present in balanced ratios to support germination and/or establishment of intended vegetation.
	.6 Ph value: 6.5 to 8.0.
	.2 Fertilizer: industry accepted standard medium containing nitrogen, phosphorous, potassium and other micro nutrients suitable to specific plant species or application or defined by soil test.
	.1 Approved product: Scotts Turfbuilder, Nutrite Nutri S Starter Fertilizer, Nu-Gro Turf Starter or approved equivalent.
	.2 Formulating ratio of:
	2:4:1  80% SCU for spring and early fall planting (6-12-3)
	1:4:1  100% SCU for late fall planting (6-24-6)
	.3 Peatmoss:
	.1 Derived from partially decomposed species of Sphagnum Mosses.
	.2 Elastic and homogeneous, brown in colour.
	.3 Free of wood and deleterious material which could prohibit growth.
	.4 Shredded particle minimum size: 5 mm.
	.4 Organic matter: compost Category A, unprocessed organic matter, such as rotted manure, hay, straw, bark residue or sawdust, meeting the organic matter, stability and contaminant requirements.
	.5 Sand: washed coarse silica sand, medium to course textured.
	.6 Limestone:
	.1 Ground agricultural dolomitic limestone containing total 85% carbonates.
	.2 Gradation requirements: percentage passing by weight, 90% passing 1.0 mm sieve, 50% passing 0.125 mm sieve.
	.7 Erosion control agent: emulsified asphalt to CAN/CGSB-16.2, Type 2 or polyvinyl acetate polymer.
	.8 Water: clean, fresh and free from impurities that inhibit plant growth.
	.1 Provide water at no cost to the Owner.
	2.3 SOURCE QUALITY CONTROL
	.1 Advise Departmental Representative of sources of topsoil manufactured topsoil to be utilized with sufficient lead time for testing.
	.2 Contractor is responsible for amendments to supply topsoil as specified.
	.3 Soil testing by recognized testing facility for PH, N, P and K (nitrogen, phosphorous, potassium), and organic matter. If test results indicate amendments are required, work will not commence until corrected and accepted by the Departmental Represe...
	.4 Testing of topsoil will be carried out by testing laboratory designated by Departmental Representative.
	.1 Soil sampling, testing and analysis to be in accordance with Provincial standards.
	PART 3: EXECUTION
	3.1 STRIPPING OF TOPSOIL
	.1 Begin topsoil stripping of areas as indicated after area has been cleared of brush, weeds and grasses and removed from site.
	.2 Strip topsoil to depths as indicated.
	.1 Avoid mixing topsoil with subsoil where textural quality will be moved outside acceptable range of intended application.
	.2 Stripped topsoil shall be screened as required if necessary to reduce organic content to between 2-10% by weight, prior to stockpiling.
	.3 Stockpile in locations as indicated.
	.1 Stockpile height not to exceed 1.65 m.
	.4 Disposal of unused topsoil is to be in an environmentally responsible manner but not used as landfill as directed by Departmental Representative.
	.5 Disposal of screened organic material to be incidental to the work.
	.6 Protect stockpiles from contamination and compaction.
	3.2 PREPARATION OF EXISTING GRADE
	.1 Verify that grades are correct. If discrepancies occur, notify Departmental Representative and do not commence work until instructed by Departmental Representative.
	.2 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage.
	.3 Grade areas adjacent to existing finished areas to make a smooth connection with these areas and to ensure proper drainage across finished surfaces.
	.4 Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious materials.
	.1 Remove soil contaminated with calcium chloride, toxic materials and petroleum products.
	.2 Remove debris which protrudes more than 75 mm above surface.
	.3 Dispose of removed material off site.
	.5 Cultivate entire area which is to receive topsoil to minimum depth of 100 mm.
	.1 Cross cultivate those areas where equipment used for hauling and spreading has compacted soil.
	3.3 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL
	.1 Place topsoil on dry, unfrozen ground free of snow, ice, standing water or very wet and soft conditions after Departmental Representative has accepted subgrade.
	.2 Spread topsoil in uniform layers not exceeding 150 mm.
	.3 For sodded areas keep topsoil 50 mm below finished grade.
	.4 Spread topsoil as indicated to following minimum depths after settlement.
	.1 100 mm for seeded areas.
	.2 135 mm for sodded areas.
	.5  Manually spread topsoil/planting soil around trees, shrubs and obstacles.
	.6 Fine grade topsoil to lines and elevations indicated, leaving surface smooth and uniform with a fine loose texture. Obtain approval of topsoil grade and depth before proceeding with seeding or sodding.
	3.4 SOIL AMENDMENTS
	.1 For turf : apply and thoroughly mix soil amendments into full specified depth of topsoil at following rates:
	.1  2.2 tonnes of lime per hectare of topsoiled area and as per the following:
	.1 Rate determined with pH test results as determined by soil analysis.
	.2 Lime shall be mixed thoroughly into full depth of topsoil prior to application of fertilizer.
	3.5 FINISH GRADING
	.1 Grade to eliminate rough spots and low areas and ensure positive drainage.
	.1 Prepare loose friable bed by means of cultivation and subsequent raking.
	.2 Consolidate topsoil to required bulk density using equipment approved by Departmental Representative.
	.1 Leave surfaced smooth, uniform and firm against deep footprinting.
	3.6 ACCEPTANCE
	.1 Departmental Representative will inspect and test topsoil in place and determine acceptance of material, depth of topsoil and finish grading.
	3.7 SURPLUS MATERIAL
	.1  Dispose of materials except topsoil not required where directed by Departmental Representative.
	3.8 CLEANING
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.


	329219.16 - HYDRAULIC SEEDING.pdf
	PART 1: GENERAL
	1.1 WORK INCLUDED
	.1 This Section includes the supply of all labour, equipment and materials for hydraulic seeding of property for the purposes of restoring ground cover. Property will be restored immediately following the installation of the pipe systems, road constru...
	1.2 RELATED SECTIONS
	.1  Section 31 23 33.01 : Excavating, Trenching and Backfilling
	.2 Section 32 91 19.13 : Topsoil Placement and Grading
	.3 Section 32 98 00 : Reinstatement
	1.3 MEASUREMENT AND PAYMENT
	.1 Restoration of damage to landscaped areas by hydraulic seeding will be considered incidental to the Contract and will not be measured separately for payment.
	1.4 ADMINISTRATIIVE REQUIREMENTS
	.1 Scheduling:
	.1 Schedule hydraulic seeding to coincide with preparation of soil surface.
	.2 Schedule hydraulic seeding between dates recommended by New Brunswick Department of Transportation specifications.
	1.5 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for seed, mulch, tackifier, fertilizer, liquid soil amendments and micronutrients.
	.2 Submit 2 copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health and Safety Requirements.
	Certificates: product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
	1.6 QUALITY ASSURANCE
	.1 Test Reports: submit certified test reports showing compliance with specified performance characteristics and physical properties.
	.2 Qualifications:
	.1 Landscape Contractor: to be a Member in Good Standing of New Brunswick Horticultural Trades Association.
	1.7 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements:
	.1 Labelled bags of fertilizer identifying mass in kg, mix components and percentages, date of bagging, supplier's name and lot number.
	.2 Inoculant containers to be tagged with expiry date.
	.3 Prepared materials such as seed, fertilizer, lime, binder, dyes, etc., brought to the site shall be brought to the site in their factory containers/bags clearly marked as to material and mix components.
	.3 Storage and Handling Requirements:
	.1 Store fertilizer in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Replace defective or damaged materials with new.
	1.8 WARRANTY
	.1 For seeding, 12 months warranty period is extended to 1 full growing season.
	.2 Contractor herby warrants that seeding will remain free of defects for 1 full growing season.
	.3 End-of-warranty inspection will be conducted by Departmental Representative.
	1.9 SCHEDULING
	.1 Schedule hydraulic seeding to coincide with preparation of soil surface.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Seed: "Canada pedigreed grade" in accordance with Government of Canada Seeds Act and Regulations.
	.1 Grass mixture: "Certified", "Canada No. 1 Lawn Grass Mixture" in accordance with Government of Canada "Seeds Act" and "Seeds Regulations" and having a minimum germination of 75% and minimum purity of 97%. Provide Pure Live Seed (PLS) weight certifi...
	.1 Grass seed mixture: Low maintenance seed mixture:
	.2 40% Creeping Red Fescue.
	.3 20% Hard Fescue.
	.4 15% Canada Blue Grass.
	.5 10% Alsike or White Clover.
	.6 10% Annual Rye Grass.
	.7 5% Red Top.
	.2 Mulch (for seeding): specially manufactured for use in hydraulic seeding equipment, non-toxic, water activated, green colouring, free of germination and growth inhibiting factors with following properties:
	.1 Type I mulch:
	.1 Made from wood cellulose fibre.
	.2 Organic matter content: 95% plus or minus 0.5%.
	.3 Value of pH: 6.0.
	.4 Potential water absorption: 800-900% (by weight).
	.2 Type II mulch:
	.1 Made from newsprint, raw cotton fibre or straw, processed to produce fibre lengths of 15 mm minimum and 25 mm maximum. Greater proportions of ingredients to be straw.
	.3 Hay mulch (for ground cover or residual seeding): unprocessed form such as bales or rolls of straw or hay in air-dry condition, or other similar material approved by the Departmental Representative, and is substantially free of noxious weed seeds a...
	.4 Tackifier: water dilutable, liquid dispersion containing polyvinyl acetate terpolymer emulsion or colloidal polyacharide tackifier, adhering to mulch during manufacturing, non-toxic and without germination or growth inhibiting factors.
	.5 Water: free of impurities that would inhibit germination and growth.
	.6 Fertilizer:
	.1 To Canada "Fertilizers Act" and Regulations.
	.2 Complete synthetic, slow release with 35% of nitrogen content in water-insoluble form.
	.7 Inoculants: inoculant containers to be tagged with expiry date.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify conditions of substrate previously installed under other Sections or Contracts are acceptable for hydraulic seeding in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied.
	3.2 INSTALLERS
	.1 Use installers members in Good Standing of New Brunswick Horticultural Trades Association.
	3.3 PROTECTION OF EXISTING CONDITIONS
	.1 Protect structures, signs, guide rails, fences, plant material, utilities and other surfaced not intended for spray.
	.2 Immediately remove any material sprayed where not intended as directed by Departmental Representative.
	.3 Do not perform work under adverse field conditions such as wind speeds over 10 km/h, frozen ground or ground covered with snow, ice or standing water.
	.4 Fine grade areas to be seeded free of humps and hollows.
	.1 Ensure areas are free of deleterious and refuse materials.
	.5 Cultivate areas identified as requiring cultivation to depth of 25 mm.
	.6 Ensure areas to be seeded are moist to depth of 150 mm before seeding.
	.7 Obtain Departmental Representative’s approval of grade and topsoil depth before starting to seed.
	.8 Lime soil prior to hydroseed application. Perform soil test to determine pH and other deficient nutrients. Apply additives as per manufacturer’s recommendations to correct deficiencies.
	3.4 FERTILIZING PROGRAM
	.1 Fertilize prior to fine grading applying fertilizer equally distributed in accordance with the agreed program between Contractor and Departmental Representative.
	.2 Fertilize during establishment and warranty periods applying fertilizer equally distributed in accordance with agreed program between Contractor and Departmental Representative.
	3.5 PREPARATION OF SLURRY
	.1 Measure quantities of materials by weight or weight-calibrated volume measurement satisfactory to Departmental Representative. Supply equipment required for this work.
	.2 Charge required water into seeder. Add material into hydraulic seeder under agitation. Pulverize mulch and charge slowly into seeder.
	.3 After materials are in seeder and well mixed, charge tackifier into seeder and mix thoroughly to complete slurry.
	3.6 HYDRAULIC SEEDING EQUIPMENT
	.1 Slurry tank.
	.1 Agitation system for slurry to be capable of operating during charging of tank and during seeding, consisting of recirculation of slurry and/or mechanical agitation method.
	.2 Pumps capable of maintaining continuous non-fluctuating flow of solution.
	.3 Supplied with not less than 6 spray pattern nozzles.
	.4 Capable of seeding by 50 m hand operated hoses and appropriate nozzles.
	.5 Tank volume to be certified by certifying authority and identified by authorities "Volume Certification Plate".
	.6 Equipped with flotation tires so no tire depressions exceeding in 12 mm depth result.
	.3 Slurry mixture applied per hectare.
	.1 Seed: Grass mixture: Application rate 150 kg/ha for Seed Type 1 and 245 kg/ha for Seed Type 2 or as recommended by manufacturer.
	.2 Mulch: 1250 kg/ha depending on the slope and as recommended by the supplier.
	.3 Tackifier: 20 kg, or as recommended by manufacturer.
	.4 Water: Minimum 30,000 L or quantity as required to form slurry in accordance with manufacturer’s recommendations.
	.5 Fertilizer: apply at rate of 600 kg/ha, ration 5-20-20 or as recommended by the supplier.
	.4 Apply slurry uniformly, at optimum angle of application for adherence to surfaces and germination of seed.
	.1 Using correct nozzle for application.
	.2 Using hoses for surfaces difficult to reach or irregular to travel upon and to control application.
	.5 Blend application 300 mm into adjacent grass areas or sodded areas to form uniform surfaces.
	.6 Re-apply where application is not uniform.
	.7 After hydraulic seeding has been applied, roll the area with a roller having a mass of 50 kg/m of width.  The roller shall be pulled by equipment with high flotation tires so that no ruts, depressions, or other damage to the work surface results.
	.8 Remove slurry from items and areas not designated to be sprayed.
	.9 Obtain approval from Departmental Representative prior to carrying out hydraulic seeding after the week of September 30th.
	.10 Hydraulic seeding done between May 1st and Labour Day must produce a satisfactory growth over at least 95% of the area hydroseeded in the growing season of that year.
	.1 Reseed areas of poor or no growth which exceed five percent (measured cumulatively) of the area hydroseeded.
	.11 Cover all hydroseed with blown hay if hydroseed is being applied after Labour Day. Hay rate: 4500 kg/ha.
	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 – Cleaning
	.1 Leave work area clean at end of each day
	.2 Keep pavement and area adjacent to site clean and free from mud, dirt, and debris at all times.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 – Cleaning.
	.1 Clean and reinstate areas affected by work.
	3.8 PROTECTION
	.1 Protect seeded areas from trespass until plants are established.
	.2 Remove protection devices as directed by Departmental Representative.
	3.9 STRAW/ HAY MULCH EROSION CONTROL
	.1 Mulch seeded areas within forty-eight 48 hours of the seeding having been placed.  Mulch unseeded areas within forty-eight 48 hours of being directed by the Departmental Representative to do so.
	.2 Apply mulch uniformly to the designated areas at a rate of 4500 kg/ha (± 15%). Thin or break apart and disperse lumps and thick clumps of mulch.
	.3 Apply binder in accordance with the manufacturer’s recommendations.  Add sufficient environmentally acceptable green dye to the mixture to confirm application.
	.4 When applied the mulch shall form an absorptive mat, which will allow moisture to percolate into the underlying soil.
	.5 Mulch may be combined with the other materials and distributed in a single operation using a hydroseeding unit, or the mulch may be applied separately and the coloured binder solution sprayed on the placed mulch within 48 hours of its placement.
	.6 Rough ground and/or steep slopes require more mulch and binder per hectare than finished and/or flatter ground. Adjust material application quantities as required to ensure that the specified application rates are achieved. The additional quantitie...
	.7 Take reasonable care to prevent application of overspray onto structures or unintended areas. Immediately remove any overspray applications on structures or areas not intended for coverage, in a method approved by the Departmental Representative.
	.8 Maintenance:
	.1 Maintain the mulched area under the maintenance requirements of this contract until the work has been accepted by the Owner (“Date of Substantial Completion”) or until no longer required as determined by the Departmental Representative.
	.2 Monitor and maintain the mulched area by repairing all damaged mulch and by re-mulching bare spots resulting from the wind, water or other causes. This will include adding additional mulch as required, using the procedures as specified herein.
	3.10 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Ensure maintenance is carried out under supervision of certified Landscape Maintenance Supervisor.
	.2 Perform following operations from time of seed application until acceptance by Departmental Representative.
	.3 Grass Mixture:
	.1 Monitor all seeded areas during the maintenance period. Water grassed and seeded areas adequately to assure continued growth. Control watering to prevent washouts. Water will not be provided by the Owner.
	.2 Mow grass to height of 60 mm when it first reaches a height of 80 mm. Clippings which could smother grass shall be removed.
	.3 Do not cut when the site is so wet that mowing will cause ruts in the soil.
	.4 Fertilize grassed areas after first mowing using a turf starter type fertilizer, at the manufacturer’s recommended rate.
	.5 Carry out subsequent cuttings of the seeded areas until the work has been accepted by the Owner “Date of Substantial Completion”.
	.6 If, within eight (8) weeks of placement, any seeded areas fail to grow acceptable in the opinion of the Departmental Representative, they shall be re-seeded by the Contractor under the maintenance requirements of this Contract.
	3.11 ACCEPTANCE
	.1 Seeded areas will be accepted by Departmental Representative provided that:
	.1 Plants are uniformly established and seeded areas are free of rutted, eroded, bare or dead spots.
	.2 Areas have been mown at least twice.
	.3 Areas have been fertilized.
	.2 Areas seeded in fall will achieve final acceptance in following spring, one month after start of growing season provided acceptance conditions are fulfilled.
	3.12 MAINTENANCE DURING WARRANTY PERIOD
	.1 Perform following operations from time of acceptance until end of warranty period:
	.1 Repair and reseed dead or bare spots to satisfaction of Departmental Representative.
	.2 Fertilize seeded areas in accordance with fertilizing program. Spread half of required amount of fertilizer in one direction and remainder at right angles and water in well.


	329223 - SODDING.pdf
	PART 1: GENERAL
	1.1 RELATED SECTIONS
	.1 Section 32 91 19.13 : Topsoil and Finish Grading
	.2 Section 32 92 19.16 : Hydraulic Seeding
	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Scheduling:
	.1 Schedule sod laying to coincide with preparation of soil surface.
	.2 Schedule sod installation when frost is not present in ground.
	1.4 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for sod, geotextile and fertilizer and include product characteristics, performance criteria, physical size, finish and limitations.
	.2 Submit 2 copies of WHMIS MSDS in accordance with Section 01 35 29.06 - Health and Safety Requirements.
	.3 Samples.
	.1 Submit:
	.1 Sod for each type specified.
	.1 Install approved samples in1 square metre mock-ups and maintain in accordance with maintenance requirements during establishment period.
	.2 Bio-degradable geotextile fabric.
	.3 0.5 kg container of each type of fertilizer used.
	.2 Obtain approval of samples by Departmental Representative.
	.4 Certificates: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements of seed mix, seed purity, and sod quality.
	.5 Test Reports: submit certified test reports showing compliance with specified performance characteristics and physical properties of seed mix, seed purity, and sod quality.

	1.5 QUALITY ASSURANCE
	.1 Qualifications:
	.1 Landscape Contractor: to be a Member in Good Standing of New Brunswick Horticultural Trades Association.

	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials in accordance with supplier's recommendations.
	.2 Replace defective or damaged materials with new.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Number One Turf Grass Nursery Sod: sod that has been especially sown and cultivated in nursery fields as turf grass crop.
	.1 Turf Grass Nursery Sod types:
	.1 Number One Kentucky Bluegrass Sod: Nursery Sod grown solely from seed of cultivars of Kentucky Bluegrass, containing not less than 50% Kentucky Bluegrass cultivars.
	.2 Number One Kentucky Bluegrass Sod - Fescue Sod: Nursery Sod grown solely from seed mixture of cultivars of Kentucky Bluegrass and Chewing Fescue or Creeping Red Fescue, containing not less than 40% Kentucky Bluegrass cultivars and 30% Chewing Fescu...
	.3 Number One Named Cultivars: Nursery Sod grown from certified seed.
	.2 Turf Grass Nursery Sod quality:
	.1 Not more than 1 broadleaf weed and up to 1% native grasses per 40 square metres.
	.2 Density of sod sufficient so that no soil is visible from height of 1500 mm when mown to height of 50 mm.
	.3 Mowing height limit: 35 to 65 mm.
	.4 Soil portion of sod: 6 to 15 mm in thickness.
	.2 Commercial Grade Turf Grass Nursery:
	.1 Mow sod at height directed by Departmental Representative within 36 hours prior to lifting, and remove clippings.
	.2 Not more than 5 broadleaf weeds and up to 20% native grasses per 40 square metres.
	.3 Sod establishment support:
	.1 Geotextile fabric: biodegradable
	.2 Wooden pegs: [17 x 8 x 200] mm.
	.3 Biodegradable starch pegs: [17 x 8 x 200] mm.
	.4 Water:
	.1 Supplied by Departmental Representative at designated source.
	.5 Fertilizer:
	.1 To Canada "Fertilizers Act" and Fertilizers Regulations.
	.2 Complete, synthetic, slow release with 65 % of nitrogen content in water-insoluble form.
	2.2 SOURCE QUALITY CONTROL
	.1 Obtain written approval from Departmental Representative of sod at source.
	.2 When proposed source of sod is approved, use no other source without written authorization from Departmental Representative.
	PART 3: EXECUTION
	3.1 INSTALLERS
	.1 Use installers who are Member in Good Standing of New Brunswick Horticultural Trades Association.
	3.2 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for sod installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from Departmental Representative.
	3.3 PREPARATION
	.1 Verify that grades are correct and prepared in accordance with Section 32 91 19.13 - Topsoil Placement and Gradin]. If discrepancies occur, notify Departmental Representative and commence work when instructed by Departmental Representative.
	.2 Do not perform work under adverse field conditions such as frozen soil, excessively wet soil or soil covered with snow, ice, or standing water.
	.3 Fine grade surface free of humps and hollows to smooth, even grade, elevations indicated, to tolerance of plus or minus  15  mm, surface to drain naturally.
	.4 Remove and dispose of weeds; debris; stones 50 mm in diameter and larger; soil contaminated by oil, gasoline and other deleterious materials; in location as directed by Departmental Representative in accordance with Section 01 74 21 - Construction/...
	3.4 SOD PLACEMENT
	.1 Ensure sod placement is done under supervision of certified Landscape Planting Supervisor.
	.2 Lay sod within 24 hours of being lifted if air temperature exceeds 20 degrees C.
	.3 Lay sod sections in rows, joints staggered. Butt sections closely without overlapping or leaving gaps between sections. Cut out irregular or thin sections with sharp implements.
	.4 Roll sod as directed by Departmental Representative. Provide close contact between sod and soil by light rolling. Use of heavy roller to correct irregularities in grade is not permitted.
	3.5 SOD PLACEMENT ON SLOPES AND PEGGING
	.1 Do not use pegs within the Institution property unless prior approval is granted by Departmental Representative.
	.2 Install and secure geotextile fabric in areas indicated, in accordance with manufacturer's instructions.
	.3 Start laying sod at bottom of slopes.
	.4 Peg sod on slopes steeper than 3 horizontal to 1 vertical, within 1 m of catch basins and within 1 m of drainage channels and ditches to following pattern:
	.1 100 mm below top edge at 200 mm on centre for first sod sections along contours of slopes.
	.2 Not less than 3-6 pegs per square metre.
	.3 Not less than 6-9 pegs per square metre in drainage structures. Adjust pattern as directed by Departmental Representative.
	.4 Drive pegs to 20 mm above soil surface of sod sections.

	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Keep pavement and area adjacent to site clean and free from mud, dirt, and debris at all times.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.1 Clean and reinstate areas affected by Work.
	.2 Remove recycling and compost containers and bins from site and dispose of materials at appropriate facility.
	.3 Divert unused fertilizer from landfill to official hazardous material collections site approved by Departmental Representative.
	3.8 PROTECTION BARRIERS
	.1 Protect newly sodded areas from deterioration with as directed by Departmental Representative.
	.2 Remove protection after inspection as directed by [Departmental Representative.
	3.9 MAINTENANCE DURING ESTABLISHMENT PERIOD
	.1 Perform following operations from time of installation until acceptance.
	.1 Water sodded areas in sufficient quantities and at frequency required to maintain optimum soil moisture condition to depth of 75 to 100 mm.
	.2 Cut grass to 50 mm when or prior to it reaching height of 75 mm.
	.3 Maintain sodded areas weed free 95%.
	.4 Fertilize areas in accordance with fertilizing program. Spread half of required amount of fertilizer in one direction and remainder at right angles.
	.5 Temporary barriers or signage to be maintained where required to protect newly established sod.
	3.10 ACCEPTANCE
	.1 Turf Grass Nursery Sod areas will be accepted by Departmental Representative provided that:
	.1 Sodded areas are properly established.
	.2 Sod is free of bare and dead spots.
	.3 No surface soil is visible from height of 1500 mm when grass has been cut to height of 50 mm.
	.4 Sodded areas have been cut minimum 2 times prior to acceptance.
	.2 Sodded Commercial Grade Turf Grass Nursery Sod areas will be accepted by Departmental Representative provided that:
	.1 Sodded areas are properly established.
	.2 Extent of surface soil visible when grass has been cut to height of 60 mm is acceptable.
	.3 Sod is free of bare or dead spots and extent of weeds apparent in grass is acceptable.
	.4 Sodded areas have been cut minimum 2 times prior to acceptance.
	.5 Fertilizing in accordance with fertilizer program has been carried out at least once.
	.3 Areas sodded in fall will be accepted in following spring one month after start of growing season provided acceptance conditions are fulfilled.
	.4 When environmental conditions allow, all sodded areas showing shrinkage cracks shall be top-dressed and seeded with a seed mix matching the original.
	.5 Areas sodded in fall will be accepted in following spring one month after start of growing season provided acceptance conditions are fulfilled.
	3.11 MAINTENANCE DURING WARRANTY PERIOD
	.1 Perform following operations from time of acceptance until end of warranty period:
	.1 Water sodded areas at weekly intervals to obtain optimum soil moisture conditions to depth of 100 mm.
	.2 Repair and resod dead or bare spots to satisfaction of Departmental Representative.
	.3 Cut grass and remove clippings that will smother grass, or as directed by Departmental Representative, to height as follows:
	.1 Turf Grass Nursery Sod:
	.1 50 mm during normal growing conditions.
	.2 Commercial Grade Turf Grass Nursery Sod:
	.1 60 mm during normal growing conditions.
	.3 Cut grass at 2 week intervals or as directed by Departmental Representative, but at intervals so that approximately one third of growth is removed in single cut.
	.4 Fertilize areas in accordance with fertilizing program. Spread half of required amount of fertilizer in one direction and remainder at right angles.
	.5 Eliminate weeds by mechanical means to extent acceptable to Departmental Representative.


	329800 - REINSTATEMENT.pdf
	PART 1: GENERAL
	1.1 WORK INCLUDED
	.1 This section specifies requirements for reinstatement of surfaces, property, and structures damaged or disturbed by operations under this Contract. Work includes but is not limited to reinstatement of paved, gravelled and grassed surfaces; sidewalk...
	1.2 RELATED SECTIONS
	.1 Section 31 00 00.01 : Earthwork and Related Work
	.2 Section 32 91 19.13 : Topsoil Placement and Grading
	.3 Section 32 92 19.16: Hydraulic Seeding
	.4 Section 33 05 16 : Manholes and Catchbasin Structures
	.5 Section 33 42 13 : Pipe Culverts
	1.3 MEASUREMENT AND PAYMENT
	.1 There shall be no payment for reinstatement. Unless otherwise paid under a separate item in the Tender Form, reinstatement to pre-existing conditions or better shall be considered incidental to the Work. Grassed surfaces shall be reinstated in acco...
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Granular Base and Subbase to Section 32 11 16.01
	.2 Culverts to Section 33 42 13
	.3 Topsoil to Section 32 91 19.13
	.4 Hydraulic Seeding to Section 32 92 19.16
	PART 3: EXECUTION
	3.1 GENERAL
	.1 Reinstate all surfaces to lines, elevations, and dimensions which existed prior to construction and to match abutting surfaces.
	.2 Make good all damage or disturbances to surfaces, survey markers, properties and structures disturbed during construction.
	.3 Conduct and confine all construction operations within the limits of the work as shown on the Drawings or as laid out by the Departmental Representative.
	.4 Fully restore the entire site and all properties, facilities, structures, fences, shrubs, lawns, trees, signs, driveways, sidewalks, ditches, culverts, appurtenances, etc. affected by the work to original or better condition before issuance of the ...
	3.2 GRAVEL SURFACES
	.1 Place, spread, and fine grade Base type gravel to minimum compacted thickness of 150 mm for shoulders and other gravel surfaces. Compact to 100 % Standard Proctor Density.
	3.3 ASPHALT CONCRETE SURFACES
	.1 Make vertical saw cut to full depth of asphalt concrete in straight lines. Cut back 300 mm minimum from edge of excavation or beyond to eliminate tension cracks.
	.2 Place or remove gravel to depth indicated.
	.3 Shape, fine grade and compact gravel surface to 100 % Standard Proctor Density.
	.4 Clean contact surfaces and apply tack coat prior to placing asphalt concrete.
	.5 Place and compact hot-mix, hot-placed asphalt concrete to Section 32 12 16, and to the following minimum thickness as indicated:
	.1 Sidewalk: 50 mm.
	.2 Other surfaces: 75 mm unless indicated otherwise on the drawings.
	3.4 LANDSCAPED SURFACES
	.1 .1 Fine grade to smooth surface all areas to be reinstated.
	.2 Reinstate landscapes to Sections 32 91 19.13 and 32 92 19.16.
	.1 Fine grade to smooth surface all areas to be reinstated.
	.2 Reinstate landscapes by placing 100 mm thick topsoil (after settlement) and hydroseeding to Section 32 92 19.16.
	3.5 DITCHES
	.1 Re-establish ditches to provide drainage that existed prior to construction.
	3.6 CULVERTS
	.1 Repair or replace all damaged culverts with new culvert of same material and to lines, elevations, and dimensions as original unless otherwise indicated.
	3.7 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.


	330516 MAINTENANCE HOLES AND CATCH BASINS.pdf
	PART 1: GENERAL
	1.1 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.2 COMPLIANCE REQUIREMENTS
	.1 ASTM International
	.1 ASTM A48/A48M-03(2012), Standard Specification for Gray Iron Castings.
	.2 ASTM A123/A123M-2012, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM C117-13, Standard Test Method for Materials Finer than 75-μm (No. 200) Sieve in Mineral Aggregates by Washing.
	.4 ASTM C136-06, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.5 ASTM C139-11, Standard Specification for Concrete Masonry Units for Construction of Catch Basins and Manholes.
	.6 ASTM C478M-13, Standard Specification for Precast Reinforced Concrete Manhole Sections (Metric).
	.7 ASTM D698-12, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1-[88], Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2-[M88], Sieves, Testing, Woven Wire, Metric.
	.3 CSA Group
	.1 CSA A23.1/A23.2-[09], Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CAN/CSA-A165 Series-[04(R2009)], CSA Standards on Concrete Masonry Units (Consists of A165.1, A165.2 and A165.3).
	.3 CAN/CSA-A3000-[08], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.4 CSA G30.18-[09], Carbon Steel Bars for Concrete Reinforcement.
	1.3 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for maintenance holes and catch basin structures and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province of New Brunswick, Canada.
	1.4 QUALITY ASSURANCE
	.1 Submit in accordance with Section 01 45 00 – Testing and Quality Control.
	.2 Certifications:
	.1 Submit manufacturer's test data and certification at least 4 weeks prior to beginning Work. Include manufacturer's drawings, information and shop drawings where pertinent.
	.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, and cleaning procedures.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials off ground in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect maintenance holes and catch basin structures from nicks, scratches, and blemishes.
	.3 Replace defective or damaged materials with new.
	PART 2: PRODUCTS
	2.1 MATERIALS
	.1 Precast maintenance hole units: to ASTM C478M, circular or oval.
	.1 Top sections eccentric cone or flat slab top type with opening offset for vertical ladder installation.
	.2 Monolithic bases to be approved by Departmental Representative and set on concrete slabs cast in place].
	.2 Precast catch basin sections: to [ASTM C139] [ASTM C478M].
	.3 Joints: made watertight using rubber rings, bituminous compound,epoxy resin cement or cement mortar.
	.4 Mortar:
	.1 Masonry Cement: to CAN/CSA-A3002.
	.5 Adjusting rings: to ASTM C478M.
	.6 Concrete Brick: to CAN/CSA-A165 Series.
	.7 Frames, gratings, covers to dimensions as indicated and following requirements:
	.1 Metal gratings and covers to bear evenly on frames.
	.1 Frame with grating or cover to constitute one unit.
	.2 Assemble and mark unit components before shipment.
	.2 Gray iron castings: to ASTM A48/A48M, strength class[30B].
	.3 Castings: coated with two applications of asphalt varnish
	.4 Maintenance hole frames and covers: cover cast with and complete with two 25 mm square lifting holes to OPSS 407.
	.5 Catch basin frames and covers: to OPSS 407.
	.6 Maintenance hole frames and covers: to CCDG.
	.7 Catch basin frames and covers: to CCDG.
	.9 Catch basin frames and covers: minimum 187 kg per set.
	.10 Size: 762 mm clear diameter.
	.8 Granular bedding and backfill: in accordance with Section 31 23 33 .01 – Excavating Trenching and Backfill.
	.9 Unshrinkable fill: in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for maintenance holes and catch basin structures installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.
	3.2 EXCAVATION AND BACKFILL
	.1 Excavate and backfill in accordance with Section 31 23 33.01 - Excavating Trenching and Backfilling and as indicated.
	.2 Obtain approval of Departmental Representative before installing outfall structures, maintenance holes or catch basins.
	3.3 INSTALLATION
	.1 Construct units in accordance with details indicated, plumb and true to alignment and grade.
	.2 Complete units as pipe laying progresses.
	.1 Maximum of 3 units behind point of pipe laying will be allowed.
	.3 Dewater excavation to approval of Departmental Representative and remove soft and foreign material before placing concrete base.
	.4 Cast bottom slabs directly on undisturbed ground.
	.5 Set precast concrete base on 150 mm minimum of granular bedding compacted to 100% corrected maximum dry density.
	.6 Precast units:
	.1 Set bottom section of precast unit in bed of cement mortar and bond to concrete slab or base.
	.2 Make each successive joint watertight with Departmental Representative's approved rubber ring gaskets, bituminous compound, cement mortar, epoxy resin cement, or combination of these materials.
	.3 Clean surplus mortar and joint compounds from interior surface of unit as work progresses.
	.4 Plug lifting holes with precast concrete plugs set in cement mortar or mastic compound.
	.7 Compact granular backfill to 95% corrected maximum dry density.
	.8 Place unshrinkable backfill in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.9 Installing units in existing systems:
	.1 Where new unit is installed in existing run of pipe, ensure full support of existing pipe during installation, and carefully remove that portion of existing pipe to dimensions required and install new unit as specified.
	.2 Make joints watertight between new unit and existing pipe.
	.3 Where deemed expedient to maintain service around existing pipes and when systems constructed under this project are ready for operation, complete installation with appropriate break-outs, removals, redirection of flows, blocking unused pipes or ot...
	.10 Set frame and cover to required elevation on no more than 4 courses of brick.
	.1 Make brick joints and join brick to frame with cement mortar.
	.2 Parge and make smooth and watertight.
	.11 Place frame and cover on top section to elevation as indicated.
	.1 If adjustment required use concrete ring.
	.2 Catchbasin grates placed within the secure perimeter walls shall be tack-welded in place to prevent removal.
	.12 Clean units of debris and foreign materials.
	.1 Remove fins and sharp projections.
	.2 Prevent debris from entering system.
	3.4 ADJUSTING TOPS OF EXISTING UNITS
	.1 Remove existing gratings, frames and I beams and store for re-use at locations designated by Departmental Representative.
	.2 Sectional units:
	.1 Raise or lower straight walled sectional units by adding or removing precast sections as required.
	.2 Raise or lower tapered units by removing cone section, adding, removing, or substituting riser sections to obtain required elevation, then replace cone section.
	.1 When amount of raise is less than 600 mm use standard maintenance hole brick, moduloc or grade rings.
	.3 Monolithic units:
	.1 Raise monolithic units by roughening existing top to ensure proper bond and extend to required elevation with cast-in-place concrete.
	.2 Lower monolithic units with straight wall by removing concrete to elevation indicated for rebuilding.
	.3 When monolithic units with tapered upper section are lowered more than 150 mm, remove concrete for entire depth of taper plus as much straight wall as necessary, then rebuild upper section to required elevation with cast-in-place concrete.
	.4 Install additional maintenance hole ladder rungs in adjusted portion of units as required.
	.5 Re-use existing gratings, frames and I beams.
	.6 Re-set gratings and frames to required elevation on not more than 4 courses of brick.
	.1 Make brick joints and join brick to frame with cement mortar, parge and trowel smooth.
	.2 Re-set gratings and frames to required elevation on full bed of cement mortar, parge and trowel smooth.
	.3 Catchbasin grates placed within the secure perimeter walls shall be tack-welded in place to prevent removal.
	3.5 SEALING OVER EXISTING UNITS
	.1 Cut galvanized iron sheet to extend 50 mm beyond opening of existing maintenance hole or catch basin grating.
	.1 Center iron sheet over existing grating and spot or stitch weld to grating.
	.2 Fill with cast-in-place concrete material approved by Departmental Representative.
	3.6 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
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	PART 1: GENERAL
	1.1 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.2 COMPLIANCE REQUIREMENTS
	.1 ASTM International
	.1 ASTM C12-09, Standard Practice for Installing Vitrified Clay Pipe Lines.
	.2 ASTM C14M-07, Standard Specification for Concrete Sewer, Storm Drain and Culvert Pipe (Metric).
	.3 ASTM C76M-10a, Standard Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe (Metric).
	.4 ASTM C117-04, Standard Test Method for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
	.5 ASTM C136-06, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.6 ASTM C425-04(2009), Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings.
	.7 ASTM C428-97(06), Standard Specification for Asbestos-Cement Nonpressure Sewer Pipe.
	.8 ASTM C443M-10, Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets (Metric).
	.9 ASTM C506M-10b, Standard Specification for Reinforced Concrete Arch Culvert, Storm Drain and Sewer Pipe.
	.10 ASTM C507M-10b, Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain and Sewer Pipe (Metric).
	.11 ASTM C663-[98(2008), Standard Specification for Asbestos-Cement Storm Drain Pipe.
	.12 ASTM C700-11, Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated.
	.13 ASTM D698-7e1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).
	.14 ASTM D1056-07, Standard Specification for Flexible Cellular Materials-Sponge or Expanded Rubber.
	.15 ASTM D1869-95(2010), Standard Specification for Rubber Rings for Asbestos-Cement Pipe.
	.16 ASTM D2680-01(2009), Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Poly (Vinyl Chloride) (PVC) Composite Sewer Piping.
	.17 ASTM D3034-08, Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
	.18 ASTM F405-05, Standard Specification for Corrugated Polyethylene (PE) Tubing and Fittings.
	.19 ASTM F667-06, Standard Specification for Large Diameter Corrugated Polyethylene Tubing and Fittings.
	.20 ASTM F794-03(2009), Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter.
	.3 CSA International
	.1 CAN/CSA-A3000-0], Cementitious Materials Compendium.
	.2 CSA A257 Series-M92(R2009), Standards for Concrete Pipe.
	.3 CAN/CSA-B1800-06, Thermoplastic Non-pressure Pipe Compendium - B1800 Series.
	.4 CSA G401-07, Corrugated Steel Pipe Products.
	1.3 SCHEDULING
	.1 Schedule Work to minimize interruptions to existing services and to maintain existing flow during construction.
	.2 Submit schedule of expected interruptions for approval and adhere to approved schedule.
	1.4 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for pipes, and backfill and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Shop Drawings:
	.1 Shop drawings to indicate proposed method for installing carrier pipe for undercrossings.
	.2 Submit drawings stamped and signed by a Professional Engineer registered or licensed in Province of New Brunswick, Canada.
	.4 Samples:
	.1 Inform Departmental Representative at least 4 weeks prior to beginning work, of proposed source of bedding materials and provide access for sampling.
	.5 Certification to be marked on pipe.
	.6 Test and Evaluation Reports: submit manufacturer's test data and certification at least 2 weeks prior to beginning Work.
	.7 Manufacturer's Instructions: submit to Departmental Representative 1 copy of manufacturer's installation instructions.
	.8
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and with manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations.
	.2 Store and protect pipes from damage.
	.3 Replace defective or damaged materials with new.
	PART 2: PRODUCTS
	2.1 CONCRETE PIPE
	.1 Reinforced circular concrete pipe and fittings: to CSA A257, diameter as indicated, strength classification 65-D, designed for flexible rubber gasket joints to CSA A257.
	.2 Lifting holes:
	.1 Pipe 900 mm and less diameter: no lift holes.
	.2 Pipe greater than 900 mm diameter: lift holes not to exceed two in piece of pipe.
	.3 Provide pre-fabricated plugs to effectively seal lift holes after installation of pipe.
	2.2 PLASTIC PIPE
	.1 Type PSM Poly Vinyl Chloride (PVC): to ASTM D3034, CAN/CSA-B1800].
	.1 Standard Dimensional Ratio (SDR): 35.
	.2 Locked-in gasket and integral bell system.
	.3 Nominal lengths: 4.3 m.
	.2 Large diameter, ribbed PVC sewer pipe and fittings: to ASTM F794, CAN/CSA-B1800.
	.3 Corrugated polyethylene pipe: high density to ASTM F667, ASTM F405, BNQ-3624-115.
	2.3 PIPE BEDDING AND SURROUND MATERIAL
	.1 Granular material in accordance with Section 31 23 33.01 – Excavating, Trenching and Backfilling.
	2.4 BACKFILL MATERIAL
	.1 In accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Unshrinkable fill: in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	2.5 JOINT MORTAR
	.1 Portland cement: to CAN/CSA-A3000, normal type 10.
	.2 Mortar: one part Portland cement to two parts clean sharp sand mixed with minimum amount of water to obtain optimum consistency for use intended. Do not use additives.
	PART 3: EXECUTION
	3.1 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control plan, specific to site, ...
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
	.2 Clean pipes and fittings of debris and water before installation, and remove defective materials from site to approval of Departmental Representative.
	3.2 TRENCHING
	.1 Do trenching Work in accordance with Section 31 23 33.01 -  Excavating, Trenching and Backfilling.
	.2 Protect trench from contents of sewer.
	.3 Trench alignment and depth to approval of Departmental Representative prior to placing bedding material and pipe.
	.4 Water jetting of backfill under haunches of corrugated steel pipe may be permitted if recommended by manufacturer and approved by Departmental Representative.
	3.3 CONCRETE BEDDING AND ENCASEMENT
	.1 Place concrete to details as directed by Departmental Representative.
	.2 Position pipe on concrete blocks to facilitate placing of concrete.
	.1 When necessary, rigidly anchor or weight pipe to prevent flotation when concrete is placed.
	.3 Backfill over concrete after 24 hours from placing as directed by  Departmental Representative.
	3.4 GRANULAR BEDDING
	.1 Place bedding in unfrozen condition.
	.2 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness to depth as indicated.
	.3 Shape bed true to grade and to provide continuous, uniform bearing surface for pipe.
	.1 Do not use blocks when bedding pipes.
	.4 Shape transverse depressions as required to suit joints.
	.5 Compact each layer full width of bed to at least 95 % maximum density to ASTM D698.
	.6 Fill excavation below bottom of specified bedding adjacent to manholes or catch basins with compacted bedding material and compacted common backfill.
	3.5 INSTALLATION
	.1 Lay and join pipes to: ASTM C12.
	.2 Lay and join pipe in accordance with manufacturer's recommendations and to approval of Departmental Representative.
	.3 Handle pipe using methods approved by Departmental Representative.
	.1 Do not use chains or cables passed through rigid pipe bore so that weight of pipe bears upon pipe ends.
	.4 Lay pipes on prepared bed, true to line and grade with pipe inverts smooth and free of sags or high points.
	.1 Ensure barrel of each pipe is in contact with shaped bed throughout its full length.
	.5 Begin laying at outlet and proceed in upstream direction with socket ends of pipe facing upgrade.
	.6 Lay corrugated steel pipe:
	.1 With outside circumferential laps facing upgrade and longitudinal laps or seams at side or quarter points.
	.2 With longitudinal centre line of paved invert coinciding with flow line.
	.7 Joint deflection permitted within limits recommended by pipe manufacturer.
	.8 Water to flow through pipes during construction only as permitted by Departmental Representative.
	.9 Whenever Work is suspended, install removable watertight bulkhead at open end of last pipe laid to prevent entry of foreign materials.
	.10 Install plastic pipe and fittings in accordance with CAN/CSA-B1800.
	.11 Joints:
	.1 Concrete, clay and asbestos cement pipe:
	.1 Install gaskets as recommended by manufacturer.
	.2 Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.3 Align pipes before joining.
	.4 Maintain pipe joints free from mud, silt, gravel and other foreign material.
	.5 Avoid displacing gasket or contaminating with dirt or other foreign material. Remove disturbed or dirty gaskets; clean, lubricate and replace before joining is attempted.
	.6 Complete each joint before laying next length of pipe.
	.7 Minimize joint deflection after joint has been made to avoid joint damage.
	.8 Apply sufficient pressure in making joints to ensure that joint is complete as outlined in manufacturer's recommendations.
	.9 Mortared joints:
	.1 Pipe interior: circular pipes 700 mm diameter and larger, and arch or elliptical pipe equivalent to 900 mm diameter or larger shall have interior gap between ends of adjacent pipes filled with mortar.
	.1 Apply mortar minimum 7 days after backfilling has been completed to allow pipe settlement to occur.
	.2 Finish interior surface of joints smooth.
	.2 Pipe exterior: for bell and spigot pipe, use mortar to seal outside of joints. Press and bed mortar into place.
	.1 Allow mortar to set minimum of 1 hour before backfilling.
	.12 When any stoppage of Work occurs, restrain pipes as directed by Departmental Representative, to prevent "creep" during down time.
	.13 Plug lifting holes with Departmental Representative approved prefabricated plugs, set in shrinkage compensating grout.
	.14 Cut pipes as required for special inserts, fittings or closure pieces, as recommended by pipe manufacturer, without damaging pipe or its coating and to leave smooth end at right angles to axis of pipe.
	.15 Make watertight connections to manholes and catch basins.
	.1 Use shrinkage compensating grout when suitable gaskets are not available.
	.16 Use prefabricated saddles or approved field connections for connecting pipes to existing sewer pipes.
	.1 Joint to be structurally sound and watertight.
	.17 Temporarily plug open upstream ends of pipes with removable watertight concrete, steel or plastic bulkheads.
	3.6 PIPE SURROUND
	.1 Place surround material in unfrozen condition.
	.2 Upon completion of pipe laying, and after Departmental Representative has inspected pipe joints, surround and cover pipes as indicated.
	.1 Leave joints and fittings exposed until field testing is completed.
	.3 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.
	.1 Do not dump material within 1.0 m of pipe.
	.4 Place layers uniformly and simultaneously on each side of pipe.
	.5 Compact each layer from pipe invert to mid height of pipe to at least 95 % maximum density to ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to at least 90 % maximum density to ASTM D698.
	.7 When field test results are acceptable to Departmental Representative, place surround material at pipe joints.
	3.7 BACKFILL
	.1 Place backfill material in unfrozen condition.
	.2 Place backfill material, above pipe surround, in uniform layers not exceeding 150 mm compacted thickness up to grades as indicated.
	.3 Under paving and walks, compact backfill to at least 95 % maximum density to ASTM D698. In other areas, compact backfill to at least 90 % maximum density to ASTM D698.
	.4 Place unshrinkable backfill in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	3.8 FIELD TESTS AND INSPECTIONS
	.1 Repair or replace pipe, pipe joint or bedding found defective.
	.2 Draw tapered wooden plug with diameter of 50 mm less than nominal pipe diameter through sewer to ensure that pipe is free of obstruction directed by Departmental Representative.
	.3 Remove foreign material from sewers and related appurtenances by flushing with water.
	.4 Television and photographic inspections:
	.1 Carry out inspection of installed sewers by television camera, photographic camera or by other related means.
	.2 Provide means of access to permit Departmental Representative to do inspections.
	.3 Payment for inspection services in accordance with Section 01 11 50 – Measurement and Payment.
	3.9 CLEANING
	.1 Progress Cleaning:  clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.


	334213 - PIPE CULVERTS.pdf
	PART 1: GENERAL
	1.1 WORK INCLUDED
	.1 This section includes the supply of all labour, materials and equipment and incidentals necessary for the complete installation of all culvert pipes as shown on the drawings and herein specified.
	1.2 RELATED SECTIONS
	.1 Section 31 23 33.01: Excavating, Trenching and Backfilling
	.2 Section 31 37 00: Rip Rap
	1.3 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment.
	1.4 COMPLIANCE REQUIREMENTS
	.1 ASTM International
	.1 ASTM C76M-10a, Standard Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe (Metric).
	.2 ASTM C443M-10, Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets (Metric).
	.3 ASTM D698-07e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	.2 CSA International
	.1 CSA A3000-08, Cementitious Materials Compendium.
	.2 CSA A257 Series-09, Standards for Concrete Pipe and Manhole Sections.
	.3 CAN/CSA G401-07, Corrugated Steel Pipe Products.
	1.5 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for pipes and backfill and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Samples:
	.1 Inform Departmental Representative at least 4 weeks before beginning Work, of proposed source of bedding materials and provide access for sampling.
	.4 Certification: to be marked on pipe.
	1.6 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements and manufacturer's written instructions.
	.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
	.3 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations.
	.2 Store and protect pipes from damage.
	.3 Replace defective or damaged materials with new.
	.4 Carefully lower culvert pipes into trench in such a manner as to prevent damage to them. Under no circumstances shall culvert pipes be dropped into a trench.
	PART 2: PRODUCTS
	2.1 CONCRETE PIPE
	.1 Minimum size of culvert pipes: 450 mm, unless otherwise noted on the drawings.
	.2 Reinforced concrete pipe: to CSA A257 diameter as indicated.
	.3 Strength classification: Class 65-D unless otherwise noted on the drawings.
	.4 Joints: bell and spigot type with rubber gasket. This is a push-on joint and must be watertight.
	.5 Rubber gaskets for joints: to CSA A257.
	.6 Cement mortar joint filler:
	.1 Portland cement: to CSA A3000, Type 10.
	.2 Sand: to ASTM C144.
	.3 Mortar: one part by volume of cement to two parts of clean, sharp sand mixed dry. Add sufficient water after mixing to give optimum consistency for hand application.
	2.3 GRANULAR BEDDING AND BACKFILL
	.1 Granular bedding and backfill material to Section 31 23 33.01 – Excavating, Trenching and Backfilling.
	PART 3: EXECUTION
	3.1 EXAMINATION
	.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for pipe culvert installation in accordance with manufacturer's written instructions.
	.1 Visually inspect substrate in presence of Departmental Representative.
	.2 Inform Departmental Representative of unacceptable conditions immediately upon discovery.
	.3 Proceed with installation only after unacceptable conditions have been remedied and after receipt of written approval to proceed from Departmental Representative.
	.2 Prior to placing the pipe in the ditch or trench, inspect each pipe for defects. Remove all defective pipes from the site and replace with sound material.  All dirt and gravel must be kept out of the joint and all gaskets kept clean.
	3.2 PREPARATION
	.1 Temporary Erosion and Sedimentation Control:
	.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to sediment and erosion control drawings.
	.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
	3.3 TRENCHING
	.1 Do trenching Work in accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling.
	.2 Obtain Departmental Representative’s approval of trench line and depth prior to placing bedding material or pipe.
	3.4 BEDDING
	.1 Dewater excavation, as necessary, to allow placement of culvert bedding in dry condition.
	.2 Place 200 mm minimum thickness of approved granular material on bottom of excavation and compact to 95% minimum of maximum density to ASTM D698.
	.3 Shape bedding to fit lower segment of pipe exterior so that width of at least 50% of pipe diameter is in close contact with bedding and to camber as indicated or as directed by Departmental Representative, free from sags or high points.
	.4 Place bedding in unfrozen condition.
	3.5 GENERAL
	.1 Where it is specified that new culverts are to be supplied and installed as part of new roadway construction, or existing culverts are to be removed and replaced with new culvert pipe, this work will be constructed, measured and paid in accordance ...
	.2 Any culverts shown on the Drawings and required to be removed for the purpose of accommodating pipeline installation shall be removed and reinstalled in accordance with the requirements of this Section.
	.1 Where the condition of an existing culvert including headwalls is deemed by the Departmental Representative to be acceptable for re-installation, re-install the existing culvert.
	.2 There will be no separate payment for such culvert pipe removals and replacements as this will be considered incidental to the work. Where a culvert pipe or headwall that would have been acceptable for re-installation is damaged by the Contactor an...
	.3 Where the condition of an existing culvert and/or headwall is deemed by the Departmental Representative to not be acceptable for re-installation: supply and install, at the tendered price for culvert pipe and/or headwall, a new culvert pipe and/or ...
	.4 When multiple culverts are removed prior to being re-installed, properly mark culverts for re-installation in the correct location.
	.5 Provide and use new connectors, gaskets, etc.
	.6 Re-installation to follow the same procedures as required herein for new culvert pipe.
	.7 Adjust or reinstall existing headwalls as required with the same materials as on site, or materials to match the existing.
	.3 Utilize laser beam instrumentation and techniques to determine intermediate line and grade for all culvert pipes except where and when the Departmental Representative may allow other methods to be used.
	.4 Install new culvert pipes according to the sizes, locations, and grades indicated on the drawings.
	.5 Lay culvert pipes in the trench so after the culvert is completed the interior surface will conform accurately to the grades and the alignment of the ditch or other location. All adjustments of line and grade of pipes laid directly upon the bottom ...
	.6 Any pipes which have a bell end of larger diameter than the pipe shall have the bed of the trench dug out at the bell to conform to this shape and avoid any point loadings of the pipe on the trench.
	.7 Where an existing culvert pipe is being extended, the new pipe shall be installed as described herein, including preparation of the existing pipe as required for the connection, connection to the existing pipe, re-bedding under the existing pipe at...
	.8 Construct new headwalls of the materials and to the dimensions shown on the Drawings.  Connect to the culvert pipe to make a tight connection that will not permit soil or debris to wash into the pipe behind the headwall.
	.9 Install culvert pipes to manufacturer’s recommendations and in accordance with recognized good practice. Provide and use proper implements, tools and facilities for safe and efficient execution of the work.
	.10 Inspect culvert pipes in the field before and after laying. Remove any defective or damaged culvert pipe and replace with new sound material at the Contractor's expense.
	.11 Lay culvert pipes true to line and grade with uniform bearing under the full length of the barrel of the culvert pipe. Remove and re-lay any culvert pipe which is not in true alignment or shows any undue settlement after laying.
	.12 Until there is at least 300 mm of cover over new or re-installed culvert pipes, no walking on or working over them will be allowed, except as necessary for backfilling the trench and compaction of the bedding material.
	3.6 LAYING CONCRETE PIPE CULVERTS
	.1 Begin at downstream end of culvert with flanged end of first pipe section facing upstream.
	.2 Ensure barrel of each pipe is in contact with shaped bed throughout its length.
	.3 Allow water to flow through pipes during construction only as permitted by Departmental Representative.
	3.7 JOINTS: CONCRETE PIPE CULVERTS
	.1 Joints may be made with rubber gaskets, bituminous jointing compound or Portland cement mortar.
	.1 Rubber gasket joints:
	.1 Install in accordance with manufacturer's written recommendations.
	.2 Ensure that tapered ends are fully entered into flanged ends.
	.2 Bituminous filled joint:
	.1 Make joint with excess of filler to form continuous bead around outside of pipe and finish smooth on inside.
	.3 Mortar joints:
	.1 Prepare mortar as specified herein.
	.2 Clean pipe ends and wet with water before joint is made.
	.3 Place mortar in lower half of flanged end of pipe section in place.
	.4 Apply mortar to upper half of tapered end of pipe section being installed.
	.5 Join pipe ends and force joint up tight, taking care to ensure inner surfaces of abutting pipe sections are flush and even.
	.6 Clean inside of pipe and annular space between ends of pipes after each joint is made.
	.7 Fill joint with mortar and finish smooth and even.
	.8 For pipes 800 mm or less diameter, fill joints before mortar in joints has set.
	.9 For pipes over 800 mm diameter, postpone filling joint until backfilling has been completed. Re-clean joints before applying mortar.
	3.8 BACKFILLING
	.1 Backfill around and over culverts as indicated or as directed by Departmental Representative.
	.2 Place granular backfill material, in 150 mm layers to full width, alternately on each side of culvert, so as not to displace it laterally or vertically.
	.3 Compact each layer to 95% maximum density to ASTM D698 taking special care to obtain required density under haunches.
	.4 Protect installed culvert with minimum 600 mm cover of compacted fill before heavy equipment is permitted to cross.
	.1 During construction, width of fill, at its top, to be at least twice diameter or span of pipe and with slopes not steeper than 1:2.
	.5 Place backfill in unfrozen condition.
	3.9 CLEANING
	.1 Cleaning of Existing Culvert Pipes:
	.1 Clean culvert pipes marked to be cleaned with high water pressure equipment. Work to be done by Contractor specializing in this type of work.
	.2 Dispose of material removed during the cleaning operations off-site.
	.2 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.3 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.


	347113.25 - STEEL W-BEAM GUIDE RAIL.pdf
	PART 1: GENERAL
	1.1 RELATED SECTIONS
	.1 Section 01 33 00 : Submittal Procedures
	.2 Section 32 11 16.01 : Granular Base and Sub-base
	1.2 MEASUREMENT AND PAYMENT
	.1 Refer to Section 01 11 50 – Measurement and Payment
	1.3 COMPLIANCE REQUIREMENTS
	1.4 SUBMITTAL GENERAL REQUIREMENTS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for geotextiles and include product characteristics, performance criteria, physical size, finish and limitations.
	.3 Samples:
	.1 At least four (4) weeks prior to commencing work, inform Departmental Representative of proposed sources of guide rail and components, and provide access for sampling.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Storage and Handling Requirements:
	.1 Store materials in dry location and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
	.2 Store and protect geotextiles from direct sunlight and UV rays.
	.3 Replace defective or damaged materials with new.
	PART 2: PRODUCTS
	2.1 MATERIAL
	.1 Class A, Type II, W-Section steel beams conforming to AASHTO M180.
	.1 Each section of guide rail, in accordance with AASHTO M180, required markings as follows:
	.1  Name brand of manufacturer;
	.2 Identification symbols or code for heat;
	.3 Number and coating lot;
	.4 AASHTO Spec #;
	.5 Class and Type.
	PART 3: EXECUTION
	3.1 INSTALLATION
	.1 Guide Rail shall be installed in accordance with NBDTI Standard Specifications Standard Drawings 510-1, 510-2, 512-1, 512-2 and 512-3.
	.2 Guide ail sections shall be installed to produce a smooth, continuous rail, paralleling the line and grade of the finished parking lot surface.
	.3 Salvaged guide rail shall not be intermixed or alternated with new guiderail in the same installation.
	.4 Cut surfaces of all wood products shall be treated with an approved preservative, as detailed in the manufacturer’s application instructions.
	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.
	.1 Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section 01 74 11 - Cleaning.
	.3 Waste Management: separate waste materials for reuse and/or recycling in accordance with Section 01 74 22 - Construction/Demolition Waste Management and Disposal.
	.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.





