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1.0 Introduction 

MTE Consultants Inc. (MTE) was retained by Mataj Architects Inc. to conduct a Hydrogeological 
Investigation for a proposed commercial development at municipal address 326 Bryne Drive in 
Barrie, Ontario (herein referred to as the ‘Site’). The Site is currently comprised of three lots with 
municipal addresses 316, 326, and 336 Bryne Drive in Barrie; however, MTE understands these 
lots are proposed to be consolidated into one lot under municipal address 326 Bryne Drive. 
Figure 1 illustrates the Site location. 

MTE understands that the proposed development includes two hotel buildings complete with 
parking and landscaped areas. In addition, it is understood that the development will be 
completed in two phases: Phase 1 includes a six-story hotel with 100 guest rooms and Phase 2 
includes a six-store hotel with 90 guest rooms. The Hydrogeological Investigation pertains to 
both the Phase 1 and Phase 2 works as the hydrogeological information provided herein 
encompasses the entire Site. The Impact Assessment provided herein pertains only to Phase 1 
of the development since the design documents for Phase 2 of the development were not 
available at the time of this report. An additional impact assessment is required once the Phase 
2 design is available.  

 

1.1 Scope and Methodology 

The objectives of this report are to 1) investigate the suitability of the Site for the proposed 
development, 2) evaluate potential hydrogeological impacts on groundwater and surface water 
resources, and 3) address comments provided by the Lake Simcoe Region Conservation 
Authority (LSRCA) pertaining to the Site.  In order to meet these objectives, the following scope 
of work was implemented:  

1) Background Review: 

 Site description. 

 Neighboring land uses. 

 Development Features. 

 Ontario Geologic Survey Mapping. 

 Ministry of the Environment, Conservation and Parks (MECP) well records. 

 Lake Simcoe Region Source Protection Committee Assessment Report and Source 
Protection Plan. 

2) Field Investigation: 

 Conduct infiltration testing within the limits of the proposed infiltration gallery. 

 Advance test pits to assess the fill material observed at the Site during the 
geotechnical investigation. 

 Collect manual groundwater level measurements to determine groundwater flow 
direction. 

 Install electronic pressure transducers (data loggers) within the existing groundwater 
monitoring wells to facilitate continuous groundwater level monitoring. 

 Field test monitoring wells to determine hydraulic conductivity and average linear 
groundwater velocity. 
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 Collect groundwater quality samples to document pre-construction conditions. 

 3) Analysis and Reporting: 

 Summarize geology and hydrogeology. 

 Preparation of geological cross-sections through the Site. 

 Assess potential hydrogeological impacts from the proposed development on the 
Site. 

 Assess shallow groundwater system properties: 

o Horizontal hydraulic gradient; 

o Average linear groundwater velocity; and 

o Shallow groundwater flow patterns. 

This report should be read in conjunction with the following reports which have also been 
completed for the Site: 

 Report on Geotechnical Investigation, 326, 326 and 335 Bryne Drive, Barrie, Ontario, 
prepared for Meridian Credit Union by Toronto Investigation Ltd., dated March 8, 2019. 

 Holiday Inn Express Stormwater Management Report prepared for 2599974 Ontario 
Inc. by MTE Consultants Inc., dated December 12, 2019. 

 

2.0 Site Description 
The Site comprises an area of approximately 1.6 hectares (3.9 acres) and is located 
approximately 260 m northeast of the Bryne Drive and Caplan Avenue intersection. The Study 
Area, defined as lands within 500 m of the Site Boundary, is illustrated on Figure 2. Existing 
Features are illustrated on Figure 3.  

The Site is currently vacant with no buildings present. The ground surface is generally grass-
covered with some bare patches. Some piles of brush and concrete were observed at the Site 
during completion of the field activities.  

Schedule A of the City of Barrie Official Plan identifies the Site as within a ‘General Industrial’ 
area. There are no surface water features within, or transecting, the Site. 

 

2.1 Adjacent Land Use 

The Site is bounded by Bryne Drive to the south and east with mixed industrial and commercial 
properties present beyond. A commercial property is present to the west and vacant grassed 
and wooded areas are present to the north. Lover’s Creek is present approximately 58 m 
northwest and 122 m north of the Site. 

The area immediately north of the Site is designated a Level 3 Natural Heritage Resource, as 
shown on Schedule H of the City of Barrie Official Plan. The Official Plan defines a Level 3 
Natural Heritage Resource as “significant and supporting components of the Natural Heritage 
Resource network within the City”.  
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2.2 Topography and Drainage 

The ground surface at the Site is generally flat with elevations typically ranging between 302.3 
to 303.9 meters above mean sea level (mamsl) across the Site, sloping downwards towards the 
north. Surface water runoff therefore drains to the north across the Site towards the adjacent 
green space and Lover’s Creek tributary.  

The Site is located within the Lover’s Creek Subwatershed. Lover’s Creek drains directly into 
Lake Simcoe.  

 

2.3 Development Design 

The Design Documents for Phase 1 of the proposed development are provided in Appendix A. 

Municipal Servicing 

It is understood the at the proposed development will be serviced via municipal water, sanitary 
sewers, and storm sewers which are anticipated to be installed to conventional depths. Refer to 
Drawing No. C2.2 (Site Servicing Plan) for additional details pertaining to the Site servicing.  

Stormwater Management (SWM) 

The proposed post development stormwater management methods at the Site, as outlined in 
the SWM report completed for the Site, include the following: 

 Infiltration of rooftop drainage via an infiltration gallery located in the south portion of the 
Site; 

 Passive infiltration in pervious areas of the Site; and 

 Conveyance of runoff from the parking lot to the municipal storm sewer system. 

Refer to the SWM report, completed under separate cover, for additional details pertaining to 
the post-development SWM strategy for the Site.  

 

3.0 Field Program 

3.1 Borehole Advancement and Monitoring Well Construction 

A geotechnical investigation was completed for the Site by Toronto Inspection Inc. in March 
2019. The geotechnical investigation included advancing 15 boreholes to depths ranging 
between 6.4 to 9.8 meters below ground surface (mbgs). Three of these boreholes were 
completed as groundwater monitoring wells.  

The overburden sediments reportedly encountered at the Site were described to consist of 
topsoil and fill (silty sand to sand) underlain by native silty sand, sandy silt and sand deposits. 
Bedrock was not encountered in any of the boreholes advanced at the Site. It is the opinion of 
the geotechnical consultant that the fill material observed at the Site represents material 
“disturbed during the farming process” and is not material that has been brought to the Site from 
an off-site source.  

The monitoring wells at the Site were surveyed by MTE to a geodetic benchmark. Borehole and 
monitoring well locations are illustrated on Figure 3. Borehole logs are included in the 
geotechnical report, provided in Attachment B.  
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Representative samples of the native sand deposit were collected at borehole locations BH-2 
(0.9 mbgs) and BH-7 (1.5 mbgs). The grain size distribution curves provided in the geotechnical 
report indicate the samples consisted of coarse- to medium-grained sand.  

 

3.2 Test Pits  

A total of six test pits were advanced at the Site as part of the hydrogeological investigation to 
assess shallow overburden sediments at the Site, in particular the presence or absence of 
perched water in the fill or native deposits within the Site. The locations of the test pits are 
illustrated on Figure 3. Test pit logs are provided in Appendix C.  

At the time of the test pitting activities, perched water was not observed to be present in the fill 
or native deposits at the Site.  

 

3.3 Water Well Record Search 

Private Wells 

Hydrogeological data related to 11 private supply wells within 500 m of the Site were obtained 
from water well records on file with the MECP. The final status of these 11 wells were as 
follows:  

 Six wells were listed as being industrial, livestock or domestic water supply wells;  

 One well was listed as a monitoring and test hole; and  

 Four wells were listed as “abandoned”.  

Municipal Supply Well 

The closest municipal well is located approximately 3.9 km northwest of the Site, labelled Well-
19 in Chapter 8 (City of Barrie) of the Lake Simcoe and Couchiching River SPA Part 1 
Assessment Report.  

 

3.4 Groundwater Levels  

The three monitoring wells installed during the geotechnical investigation were used to 
characterize the aquifer properties beneath the Site. Manual groundwater levels were collected 
from these monitoring wells to allow for shallow groundwater flow direction interpretations. In 
addition, data loggers were installed in each of these monitoring wells. Data loggers measure 
the pressure of water (in cm) above the logger, which can then be compensated for atmospheric 
pressure to determine a water level. The data loggers were set to record a measurement every 
hour and were installed at the Site on March 18, 2020. The continuous groundwater level 
information collected by the data loggers allows for an assessment of seasonal groundwater 
trends and responses to precipitation events.  

MTE collected Site-wide groundwater level measurements on March 18 and May 12, 2020. 
Manually measured groundwater levels and elevations within the monitoring wells are presented 
in Table 1. Hydrographs illustrating continuous groundwater elevations within the monitoring 
wells at the Site are provided in Appendix D. 
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Groundwater elevations measured by the data loggers were observed to range between 299.46 
mamsl (BH-15) and 300.34 mamsl (BH-1) during the monitoring period, with the highest 
fluctuation measured at BH-1 of 0.27 m.  Total daily precipitation data (in mm) is also shown on 
the hydrographs which was provided from the weather station located at the Barrie Landfill, 
located approximately 6 km from the Site. As shown, groundwater levels at the Site do not 
appear to fluctuate in response to precipitation events based on the information collected to 
date.   

 

3.5 Monitoring Well Development and Groundwater Sampling 

The existing monitoring wells were developed using WaterraTM Surge Blocks to remove any 
accumulated sediments from the bottom of the well and to remove fine materials from the well 
screen and sand pack. Monitoring well development was deemed complete once a minimum of 
three well volumes of water was removed, and the water was observed to be clear. 

MTE collected groundwater samples from all three monitoring wells on March 18, 2020. Prior to 
sample collection, MTE measured various parameters (e.g. temperature, specific conductivity, 
pH, dissolved oxygen, and turbidity) with a Horiba meter and flow-through cell. Sampling 
commenced once it was observed that these parameters had stabilized. 

The samples were placed in laboratory supplied sample containers and transported on ice to 
ALS Laboratories in Waterloo, Ontario. Standard QA/QC protocols were followed as outlined by 
MECP guidance documents.  

 

3.6 Hydraulic Conductivity (K) Testing 

Qualitatively, hydraulic conductivity (K) is a parameter describing the ease with which 
groundwater flows through a porous medium. Relatively large K values are attributed to 
permeable units, i.e. sand and gravel, while small values are attributed to less permeable 
material, i.e. silt or clay. Representative values for hydraulic conductivity for various soil types 
are presented in Freeze and Cherry (1979).  

MTE conducted single well hydraulic response tests on the three on-Site monitoring wells in 
March 2020. A recovery test (i.e. rising head test) was selected as the testing method due to the 
water column being located within the well screens. Recovery testing included purging the well 
dry, after development with a surge block, and using a data logger to record the pressure (in 
centimeters of water) above the logger during recovery. This pressure was then compensated 
for atmospheric pressure to calculate a water level and elevation. The data logger was 
programmed to record a reading every 0.5 seconds to adequately capture the well recovery.  

Prior to analysis, recovery data was normalized to compare coincidence between tests. 
Coincidence between tests suggests assumptions underlying conventional analysis methods 
can be considered valid (Butler et. al., 2003).  A single representative test from the each well 
was selected and analyzed using the Hvorslev method (Fetter, 2001) as research has shown 
that the Hvorslev method produces hydraulic conductivity values larger than the Bouwer & Rice 
method and are therefore considered to better represent the true hydraulic conductivity (closer 
to a pump test value) (Ismael, 2016).  

  



 

 

MTE Consultants  | 45303-200  |  Hydrogeological Investigation  |  July 23, 2020    6 

4.0 Regional Geology and Hydrogeology 

4.1 Physiography 

The Site is located within the physiographic region known as the Peterborough Drumlin Field, 
which comprises an area of approximately 4,500 km2. The region extends from Hastings County 
in the east to Simcoe County in the west and includes the drumlins south of the Oak Ridges 
Moraine in Northumberland County (Chapman and Putnam, 1984). This region is also 
characterized by various eskers (gravel ridges) and deep valleys leading northward (Chapman 
and Putnam, 1984). Figure 4 illustrates the Site is located within a Drumlinized Till Plain 
physiographic landform. 

 

4.2 Quaternary Geology 

Quaternary geology mapping (Figure 5) illustrates the Site is located within a glaciofluvial ice-
contact stratified deposit comprised of fine- to very coarse-grained sand, gravelly sand and 
gravel, with minor amounts of silt, clay, and flow tills. This material is characterized as having a 
high permeability.  

 

4.3 Groundwater Discharge 

The Barrie Creeks, Lover’s Creek, and Hewitt’s Creek Subwatershed Plan (SWP, 2012) 
describes the relationship between shallow groundwater in the vicinity of the Site to nearby 
Lover’s Creek. Relevant points concerning the portion of Lover’s Creek closest to the Site are: 

 The creek functions as the headwaters of a tributary that discharges to the main branch 

of Lover’s Creek approximately 3.2 km downstream. 

 Baseflow measurement indicate that the creek is dry or had flows too low to measure 

(SWP, Figure 4-9) 

 The Tier 2 Water Budget and Water Quantity Stress Assessment reported the creek to 

contain both gaining and losing reaches (SWP, Figure 4-10). The model used to create 

Figure 4-10 is described in the SWP as not representing the extreme upper reaches of 

the stream as well as the downstream reaches. 

 An identification of discharge areas based on shallow water levels (SWP, Figure 4-11) 

does not include the creek. 

 The creek is not identified as an ecologically sensitive recharge area (SWP, Figure 4-

15). “Ecologically Significant Groundwater Recharge Areas (ESGRAs) are identified as 

areas of land that are responsible for supporting groundwater systems that sustain 

sensitive features like coldwater streams and wetlands.” (SWP, page 161) 

 Both field work conducted historically and as part of the SWP (SWP, Figure 5-2); and 

MNR mapping (SWP, Figure 5-13) indicate that the creek is a cool-water feature. 

From this information, MTE concludes that while the tributary of Lover’s Creek located near the 
Site may receive some contribution from groundwater, it is not dependent on this contribution 
and is not a significant groundwater discharge feature. 
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4.4 Paleozoic Bedrock Geology 

Paleozoic geology mapping (Figure 6) illustrates the Site is located within the Lindsay 
Formation of Ordovician age. The Lindsay formation is characterized as fine- to coarse-grained 
fossiliferous, commonly nodular, argillaceous limestone (Burt and Dodge, 2011). 

Bedrock was reportedly not encountered during the drilling program completed during the 
geotechnical investigation. According to drift thickness mapping provided by the Ministry of 
Northern Development and Mines, the depth to bedrock in the vicinity of the Site is 
approximately 250 mbgs.  

 

5.0 Local Hydrogeological Setting 

Boreholes and monitoring wells installed by Toronto Inspection Inc. were used to interpret local 
hydrostratigraphic units and generate two local geological cross-sections. The geological cross-
sections (Cross-section A-A’ and Cross-section B-B’) are presented on Figures 7 and 8, their 
locations are shown on Figure 3. 

Geological Cross-Section A-A’ (Figure 7): 

 Extends approximately 155.6 m from west to east through the Site; 

 Illustrates generally flat to gently undulating topography; 

 Illustrates the shallow subsurface to generally be comprised of topsoil overlying fill 
comprised of silty sand to sand, underlain by native coarse-grained sediments (sand); 

 Illustrates the fill unit to be present across the majority of the Site to a maximum depth of 
approximately 1.4 mbgs; and 

 Illustrates the groundwater table at the Site ranges between approximately 300.4 to 
299.5 mamsl.  

Geological Cross-Section B-B’ (Figure 8): 

 Extends approximately 253.6 m from north to south through the Site and the area 
immediately north of the Site; 

 Illustrates topography generally slopes downwards, towards Lover’s Creek located 
approximately 140 m north of the Site; 

 Illustrates the shallow subsurface to generally be comprised of topsoil overlying fill 
comprised of silty sand to sand, underlain by native coarse-grained sediments (sand); 

 Illustrates the fill unit to be present across the majority of the Site to a maximum depth of 
approximately 1.5 mbgs; and 

 Illustrates the groundwater table at the Site ranges between 299.6 to 300.2 mamsl, 
indicating a potential connection to Lover’s Creek. 
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5.1 Hydraulic Conductivity 

Based on the results of the in-situ hydraulic response tests, hydraulic conductivity values were 
calculated to range from 1.2x10-5 m/sec (1.0 m/day) to 3.2x10-5 m/sec (2.8 m/day) with a 
geometric mean of 2.2x10-5 m/sec (1.9 m/day), which is consistent with average published 
values for sand (Freeze and Cherry, 1979).  Table 5.1 summarizes the K-value estimates for 
each analyzed data set.  A summary of the analyses carried out in AquiferTest© Pro are 
provided in Appendix E.   

Table 5.1: Summary of Hydraulic Conductivity Estimates 

Well ID Estimated Hydraulic Conductivity (m/sec) 

BH-1 1.2 x 10-5 

BH-13 3.2 x 10-5 

BH-15 2.6 x 10-6 

Geometric Mean 2.2 x 10-5 

 

5.2 Groundwater Flow and Average Linear Groundwater Velocity 

Groundwater flow mapping was conducted for the Site using the May 12, 2020, groundwater 
elevation data.  Shallow groundwater contours and flow patterns are illustrated in Figure 9. The 
shallow groundwater flow direction is inferred to be northeasterly. The horizontal hydraulic 
gradient, based on the May 12, 2020, groundwater elevations, was calculated to be 0.008 m/m.  

The average linear groundwater velocity can be calculated using Darcy’s Law, as follows:   

q = (-Ki)/ne 

 Where: 
q  = groundwater flux (m3/m2/time) 
K  = hydraulic conductivity (2.2 x 10-5 m/s (geometric mean)) 
i  = horizontal hydraulic gradient (0.008 m/m) 
ne = effective soil porosity (0.3 typical for sand, Freeze and Cherry, 1979) 

Using the above values, the average linear groundwater velocity at the Site is estimated to be 
approximately 18.5 m/year (5.9x10-7 m/sec).   

 

5.3 On-Site Infiltration 

5.3.1 Seasonal Groundwater High Determination 

Monitoring well location BH-13 was used to determine the seasonal high groundwater elevation 
at the proposed infiltration trench. As shown on Figure 3, BH-13 is located approximately 16 m 
hydraulically up-gradient from the proposed infiltration trench.  

The continuous groundwater level data collected at BH-13 (provided in the appended 
hydrographs) shows the highest groundwater elevation measured to date at BH-13 is 300.30 
mamsl. In addition, a review of the hydrographs for monitoring well locations BH-1 and BH-15 
indicate that the seasonal groundwater high may have occurred prior to the commencement of 
the continuous water level monitoring. Therefore, in determining the seasonal groundwater 
elevation high for design purposes, an additional 0.50 m was added to the maximum recorded 
groundwater elevation measured to date at monitoring well location BH-13.  
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The addition of 0.50 m is considered conservative as it is anticipated that the maximum 
groundwater elevation would not exceed the maximum elevation measured to date in excess of 
0.50 m, and includes a factor of safety to account for the limited monitoring period (less than 1 
year). Therefore, the seasonal high groundwater elevation at BH-13 was estimated to be 300.80 
mamsl.  

5.3.2 Infiltration Testing 

MTE completed test pit and in-situ infiltration testing at the Site on May 12, 2020. One test pit 
(TP101-20) was advanced at the Site for infiltration testing purposes using a 420 backhoe, 
operated by John Eek & Son Ltd., which was observed by MTE. The test pit location is 
illustrated on Figure 3.   

Based on the seasonal high groundwater elevation in the vicinity of the proposed infiltration 
gallery of of 300.60 mamsl and the minimum required separation distance between the base of 
the trench the water table of 1 m (Chapter 4, Section 4.10 – Perforated Pipe Systems of the Low 
Impact Development Stormwater Management Planning and Design Guide), the proposed base 
elevation of the infiltration trench is recommended to be located at 301.60 mamsl.    

Infiltration tests were completed using a Soil Moisture 2800 K1 Guelph Permeameter. Water 
levels within the combined reservoir of the Guelph Permeameter were recorded at regular time 
intervals to obtain time varying infiltration rates of the sediment layer. The tests were completed 
at an elevation of approximately 301.28 mamsl. Given the homogeneity of the sand unit 
described in the geotechnical borehole log for BH-13, the results from the infiltration test 
completed at an elevation of 301.28 mamsl are considered to be representative of the 
sediments located to a depth of at least 1.5 m beneath this elevation.  

The field saturated hydraulic conductivity (Kfs) of 1.52x10-2 was calculated using the Guelph 
Permeameter K-sat calculator, available for download on the soil moisture website 
(soilmoisture.com).  

Design Infiltration Rate 

Calculating the Design Infiltration Rate was based on the methodology outlined by the 
Sustainable Technologies Evaluation Program (STEP) updated guidance on Low Impact 
Development Stormwater Management Planning and Design. As outlined on the STEP website, 
the water component of STEP is a partnership between the Toronto and Region Conservation 
Authority, Credit Valley Conservation, and Lake Simcoe Region Conservation Authority. 
Additional information about STEP is provided on their website at sustainabletechnologies.ca. 

STEP has reviewed the Low Impact Development Stormwater Management Planning and 
Design Guide first completed in 2010 and provided updated guidance to the 2010 Guide using a 
wiki website (wiki.sustainabletechnologies.ca). STEP recommends using the online wiki page as 
the primary resource for LID planning and design.  

The STEP wiki-page pertaining to Design Infiltration Rates recommends that a safety correction 
factor between 2 to 3 be applied to the measured infiltration rate (i.e. the calculated Kfs value) 
from the in-Situ testing to apply conservatism. The following table is provided on the wiki-page 
which outlines factors that should be taken into consideration when determining an appropriate 
safety factor:  
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Selecting a Safety Factor 

Lower Value (closer to 2) Higher Value (closer to 3) 

Catchment <100 m2 Catchment >100 m2 

Permeameter or Percolation Test on Site Double Ring infiltrometer on Site, or grain size 
analysis is used 

Loamy or Sandy Soil Texture Clayey Soil Texture 

No variation in geologic formation, soil texture 
or bulk density within 1.5 meters below the 
proposed bottom of the practice. 

Variation in geologic formation, soil texture or bulk 
density within 1.5 meters below the proposed 
bottom of the practice. 

No nearby sensitive receptors Sensitive receptors in near proximity (e.g. 
septic systems, building foundations). 

Notes: 
Bolded items indicate the post-development parameters applicable to the site used to select an appropriate safety 

factor.  

 
Based on the above, a safety factor of 2.5 has been applied to the calculated Kfs to determine 
the Design Infiltration Rate. The Design Infiltration Rate, as determined by the in-situ infiltration 
testing, is provided in Table 5.3.2. 

Table 5.3.2: Design Infiltration Rate (mm/hr)  

Test Pit 
Test 
No. 

Depth 
(mbgs) 

Soil 
Type 

Kfs1 
(cm/sec) 

Geo-Mean Kfs 
(cm/sec) 

Safety 
Factor 

Design Infiltration 
Rate (mm/hr) 

TP101-20 
1 

2.5 Sand 
1.56x10-2 

1.52x10-2 2.5 219 
2 1.48x10-2 

 

Any soils brought to the Site for grading are required to have the same or better infiltration rates 
as current conditions. 

 

5.4 Groundwater Chemistry 

Groundwater samples were submitted and analyzed for general chemistry parameters in order 
to document the groundwater chemistry prior to development. The analytical results are 
summarized in Table 2. Laboratory Certificates of Analysis are provided in Appendix F.  

Anions and Nutrients 

As shown, concentrations of Ammonia and Nitrate were reported as below their detectable 
limits. Nitrate concentrations were reported to be 3.34 mg/L at BH-1 and 2.73 mg/L at BH-13, 
which are interpreted to be located hydraulically up-gradient at the Site. The nitrate 
concentration at BH-15, interpreted to be located hydraulically down-gradient, was 1.73 mg/L 
which indicates the Site is serving to attenuate nitrate concentrations.  

Total Metals 

The following parameters were detected in at least one of the groundwater samples collected 
from the Site: 
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 Aluminum 

 Arsenic 

 Barium 

 Beryllium 

 Cadmium 

 Calcium 

 Cesium 

 Chromium 

 Cesium 

 Chromium 

 Cobalt 

 Copper 

 Iron 

 Lead 

 Magnesium 

 Manganese 

 Molybdenum 

 Nickel 

 Phosphorus 

 Potassium 

 Rubidium 

 Selenium 

 Silicon 

 Sodium 

 Strontium 
Sulfur 

 

The maximum Sodium and Chloride concentrations were reported at monitoring location BH-13 
with concentrations of 1,420 mg/L and 2,650 mg/L, respectively. These concentrations are 
interpreted to result from road salt application on the municipal roadway adjacently south of the 
Site (approximately 8 m from BH-13). Sodium and Chloride concentrations at the remaining 
monitoring locations were 421 mg/L and 638 mg/L (BH-1) and 61.9 mg/L and 5.1 mg/L (BH-15). 
These results indicate sodium and chloride concentrations reduce across the Site from south to 
north. 

 

6.0 Source Water Protection 

The source water protection assessment was conducted using the online Source Protection 
Information Atlas (SPIA) provided by the Ministry of Environment, Conservation and Parks. 
Information provided by the SPIA was used to assess whether the Site is within a vulnerable 
area i.e. close to a municipal drinking water well or other drinking water intake.  The SPIA also 
provides information pertaining to aquifer vulnerability and significant groundwater recharge 
areas. The Lakes Simcoe and Couchiching-Black River SPA Part 1 Approved Assessment 
Report (AAR, 2015) was also reviewed as part of the assessment for information pertaining to 
groundwater vulnerability, described below.  

 

6.1 Wellhead Protection Area (WHPA) Vulnerability Assessment 

Based on the SPIA, the Site is not located within a WHPA. The closest municipal well is located 
approximately 3.8 km northwest of the Site (Well 19, Barrie Water Supply 220001192).  

 

6.2 Groundwater Vulnerability & Issue Contributing Areas 

Factors taken into consideration when determining the vulnerability of a municipal aquifer 
include (AAR, 2015): 

 Municipal aquifer thickness and depth; 

 Travel time of water moving through the ground; and 

 Types of man-made transport pathways which can create a direct pathway between 
water at the surface and the underlying aquifer that is a source of drinking water (i.e. 
quarries, pipelines, etc.).  

Based on a review of Figure 1.1-1: Lake Simcoe Watershed Groundwater Vulnerability provided 
in the AAR, the Site appears to be located in either a low or medium groundwater vulnerability 



 

 

MTE Consultants  | 45303-200  |  Hydrogeological Investigation  |  July 23, 2020    12 

area; however, due to the scale of the image, the exact classification could not be discerned. A 
review of the SPIA confirmed that the Site is not located within a Highly Vulnerable Aquifer area.  

The SPIA defines Issue Contributing Areas (ICA) as: 

“An area where land based activities contribute to the presence of an unwanted 
substance in the water source.  Activities producing the substance may be prohibited or 
need to be managed more effectively.” 

As the Site is not located within a source area for a municipal supply, and based on a review of 
the SPIA, the Site is not located within an ICA.  

 

6.3 Significant Groundwater Recharge Areas (SGRA) 

The Lakes Simcoe and Couchiching-Black River SPA Part 1 Approved Assessment Report 
(AAR, 2015) describes SGRAs as: 

  “area[s] where rain or snow seep into the ground and flows to an aquifer.” 

As described in the AAR, SGRAs are generally in areas where permeable soils are present (i.e. 
sand or gravel) which allows the water to easily infiltrate to the subsurface. Areas deemed 
‘significant’ are those which help “maintain the water level in an aquifer that supplies a 
community with drinking water, or supplies groundwater recharge to a cold water ecosystem 
that is dependent on this recharge to maintain its ecological function” (AAR, 2015).  

SGRAs are assigned a vulnerability scoring which provide an indication of the level of 
vulnerability. The SGRA vulnerability scores are determined by overlaying the groundwater 
vulnerability score (outlined above) with the SGRA (AAR, 2015). There are three vulnerability 
scores that can be applied to SGRAs: 

 Vulnerability Score of 6 = High Vulnerability 

 Vulnerability Score of 4 = Medium Vulnerability 

 Vulnerability Score of 2 = Low Vulnerability 

Based on a review of the SPIA, several areas of the Site are located within a SGRA with a 
vulnerability score of 2.  

 

6.4 Groundwater Quality Threats 

Based on the groundwater vulnerable areas presented on the SPIA, no activities on the Site can 
be considered significant groundwater quality threats. The South Georgian Bay Lake Simcoe 
Source Protection Region Source Protection Plan (SPP, 2015) does not include any policies 
that are related to any anticipated Site activities. Note that the City of Barrie Official Plan and 
other policies may contain policies that are relevant to the proposed Site use. 
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7.0 Impact Assessment 

The following impact assessment pertains only to Phase 1 of the development since the design 
documents for Phase 2 of the development were not available at the time of this report. An 
additional impact assessment is required once the design of the second phase of development 
is available.  

 

7.1 Potential Private Well Interference  

As stated in Section 3.2, 11 the MECP well records online database identified 11 wills within 
500 m of the Site with six wells listed as being industrial, livestock or domestic water supply 
wells. The locations of the MECP wells as provided by the MECP are shown on Figure 10. A 
summary of the MECP Well Records and Impact Assessment is provided in Table 3.  

As shown in Table 3, there are no wells anticipated to be impacted by the proposed 
development. This is based on the approximate distances of the MECP wells from the Site and 
the location of the wells (as provided by the MECP) in relation to the Site as hydraulically up- or 
cross-gradient.  

It is noted that MECP Well ID 5720702 is shown in the MECP database to be located 
approximately 3 m north (hydraulically down-gradient) of the Site. The MECP Well record for 
Well ID 5720702 states that the well was installed in the Town of Innisfil. The location sketch 
provided in the well record illustrates the well to be located in an area outside of the Study Area 
for the Site, therefore, the location of the well in the MECP online database is considered to be 
inaccurate and the well will not be impacted by the proposed development. 

MECP Well ID 5720702 is shown on Figure 10 for illustration purposes; however, the well ID 
has been stricken, indicating the location is considered inaccurate.  

 

7.2 Impact of Stormwater Management 

7.2.1 Water Balance 

A water balance using the Thornthwaite-Mather method has been completed for the Site as part 
of the Stormwater Management (SWM) Report completed by MTE, dated December 12, 2019 
(revised March 31, 2020). As outlined in the SWM report, post-development infiltration 
measures at the Site include passive infiltration across the Site in pervious areas and infiltration 
of runoff from the proposed building rooftop via an infiltration gallery since this is considered a 
clean source.  Infiltration of water from paved surfaces is not permitted.  

Since the infiltration gallery will only be used to infiltration rooftop water, and infiltration of water 
from paved surfaces is not permitted, it is anticipated that the post-development infiltration 
measures proposed at the Site will not have a negative impact on the groundwater or surface 
water quality beneath or near the Site.  

The water balance provided in the SWM report indicates that the proposed development will 
result in an overall net decrease in infiltration across the Site of approximately 32% (1,512 cubic 
meters). As the Lover’s Creek tributary in the vicinity of the Site is not a significant discharge 
feature (Section 4.3), this deficit is not expected to impact the form or function of the creek. 
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7.2.2 High Groundwater Separation 

Based on the design documents (available in Appendix A) the proposed base elevation of the 
infiltration gallery is 301.8 mamsl.  The composite high groundwater elevation beneath the 
infiltration gallery is approximately 300.6 mamsl. Therefore, the required minimum separation 
distance of one meter is satisfied.   

 

8.0 Dewatering Considerations 

The following discussion pertains only to Phase 1 of the proposed development since the 
design documents for Phase 2 of the development were not available at the time of this report. 
An additional evaluation of dewatering considerations is required once the design of the second 
phase of development is available.  

Groundwater elevations at the Site were recorded to range between 300.34 mamsl (BH-1) and 
299.46 mamsl (BH-15) during the monitoring period. To determine the seasonal high 
groundwater elevations across the Site, 0.50 m was added to the highest groundwater elevation 
recorded at each of the monitoring wells, as outlined in Section 5.3.1. The composite high 
groundwater elevation contours are provided in Figure 11.  

The Site Servicing Plan (provided in Appendix A) shows a proposed finished floor elevation 
(FFE) of 304.15 mamsl and the lowest sanitary sewer invert elevation of 301.00 mamsl (located 
along the southern property boundary). A comparison of the composite high groundwater 
elevations to the proposed FFE indicates that the building footings (assumed to be 
approximately 1 m below the proposed FFE) and excavation base required for the footing 
construction are above the calculated seasonal high groundwater elevation.  

A comparison of the composite high groundwater elevation in the vicinity of the proposed lowest 
sanitary sewer invert (approximately 300.75 mamsl) to the proposed lowest sanitary sewer 
invert elevation (301.00 mamsl) indicates that the lowest sanitary sewer invert elevation is 
above the water table with a separation distance of approximately 0.25 m. Therefore, the water 
table may be encountered during advancement of the trench to install the sanitary sewer in this 
area of the Site. If groundwater is encountered, the dewatering volumes are expected to small 
since the excavation into the water table would be minimal.  

If, upon final confirmation of building and servicing design, it is anticipated that the water table 
may be intercepted during construction activities, the need for construction dewatering should 
be assessed through a Dewatering Assessment, which is outside the scope of this 
Hydrogeological Investigation. The Dewatering Assessment would estimate the required daily 
volume of water to be removed from the Site and determine whether a Permit to Take Water or 
registration in the Environmental Activity Sector Registry is required. In addition, the Dewatering 
Assessment would include an impact assessment of the dewatering activities on the area 
surrounding the Site.  
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9.0 Conclusions and Recommendations 

Based on this hydrogeological investigation, MTE offers the following findings: 

Geology 

 Soils reportedly encountered at the Site were described to consist of topsoil and fill (silty 
sand to sand) underlain by native silty sand, sandy silt and sand deposits. Soils 
encountered at the Site during this hydrogeological investigation were generally 
consistent with those described in the geotechnical report completed by Toronto 
Inspection Ltd. 

 Bedrock has not been encountered at the Site and, based on drift thickness mapping, is 
anticipated to be located approximately 250 mbgs.  

Shallow Aquifer Characteristics - Groundwater Flow & Infiltration 

 Groundwater elevations at the Site were recorded to range between 300.34 mamsl (BH-
1) and 299.46 mamsl (BH-15) during the monitoring period. 

 The shallow groundwater flow direction beneath the Site is inferred to be north-easterly, 
towards Lover’s Creek. 

 Based on the shallow groundwater flow direction and water levels measured to date, it is 
likely that groundwater beneath the Site contributes to Lover’s Creek. 

 The horizontal hydraulic gradient of the groundwater table beneath the Site was 
calculated to be 0.008 m/m which is based on the manual groundwater level 
measurements collected on May 12, 2020.  

 Hydraulic conductivity values were calculated to range from 1.2x10-5 m/sec (1.0 m/day) 
to 3.2x10-5 m/sec (2.8 m/day) with a geometric mean of 2.2x10-5 m/sec (1.9 m/day). 

 The average linear groundwater velocity of the shallow groundwater aquifer beneath the 
Site was calculated to be 18.0 m/year. 

 The Design Infiltration Rate, as determined by the in-situ infiltration testing, is 219 
mm/hr. 

Shallow Aquifer Characteristics - Groundwater Chemistry  

 Concentrations of Ammonia and Nitrate were reported as below their detectable limits. 
Nitrate concentrations reported for the monitoring wells within the Site indicate the Site is 
serving to attenuate nitrate concentrations.  

 Various total metals parameters were detected in one or more groundwater samples 
collected from the monitoring wells at the Site to document pre-development 
groundwater chemistry.  

 The maximum concentrations of sodium (1,420 mg/L) and chloride (2,650 mg/L) were 
reported at monitoring location BH-13, located approximately 8 m north of the municipal 
roadway adjacently south of the Site. The reported sodium and chloride concentrations 
for the remaining monitoring wells at the Site indicate the concentrations of these 
parameters reduce across the Site from south to north. 
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Source Water Protection 

 The Site is not located within a WHPA and the closest municipal well is located 
approximately 3.8 km northwest of the Site. 

 The Site appears to be located in either a low or medium groundwater vulnerability area.  

 The Site is not located within an ICA. 

 Several areas of the Site are located within a SGRA with a vulnerability score of 2.  

 There were no significant groundwater quality threats listed for the Site based on the 
review of the SPIA. 

Impact Assessment 

 There are no wells anticipated to be impacted by the proposed development based on a 
review of the MECP well records within 500 m of the Site. 

 It is anticipated that the post-development infiltration measures proposed at the Site will 
not have a negative impact on the groundwater or surface water quality beneath or near 
the Site.  

 As the Lover’s Creek tributary in the vicinity of the Site is not a significant discharge 
feature, the pre- to post-development infiltration deficit is not expected to impact the form 
or function of the creek.  

Dewatering Considerations 

 A comparison of the composite high groundwater elevations to the proposed FFE 
indicates that the building footings (assumed to be approximately 1 m below the 
proposed FFE) and excavation base required for the footing construction are above the 
calculated seasonal high groundwater elevation.  

 A comparison of the composite high groundwater elevations to the proposed lowest 
sanitary sewer invert elevation indicates that the water table may be encountered during 
excavation and installation of the sanitary sewer, particularly in the south portion of the 
Site where the lowest sanitary sewer invert elevation coincides with the area of the Site 
where the groundwater elevation is highest (i.e. the hydraulically up-gradient area of the 
Site).  

  



 

 

MTE Consultants  | 45303-200  |  Hydrogeological Investigation  |  July 23, 2020    17 

9.1 Recommendations and Monitoring  

Based on findings of this hydrogeological investigation, MTE offers the following 
recommendations: 

 Continuous groundwater monitoring should be ongoing, updated, and utilized during the 
Site plan approval process, as well as updated information utilized during the final 
design of the site plan. 

 During the development application process, existing on-site groundwater monitoring 
wells be maintained in accordance with Ontario Regulation 903 (as amended). 

 Upon monitoring well decommissioning, monitoring wells will need to be 
decommissioned in accordance with Ontario Regulation 903 (as amended). 

 Soils brought to the Site for grading must have the same or better infiltration rates as the 
current conditions. 

 The City of Barrie Official Plan and related documents should be reviewed by a 
Professional Planner for relevant policies, particularly related to salt management. 

 If, upon final confirmation of building and servicing design for Phase 1 of the 
development, it is anticipated that the water table may be intercepted during construction 
activities, the need for construction dewatering will need to be assessed through a 
Dewatering Assessment.  

 An impact assessment and review of dewatering considerations is required for the 
second phase of the development once the design of the second phase is available.  
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10.0 Limitations 

Services performed by MTE Consultants Inc. (MTE) were conducted in a manner consistent 
with the level of care and skill ordinarily exercised by members of the Environmental 
Engineering & Consulting profession.  No other warranty or representation expressed or implied 
as to the accuracy of the information, conclusions or recommendations is included or intended 
in this report.   

This report was completed for the sole use of MTE and Crescent Homes.  The assignment was 
carried out in accordance with the Scope of Work described in Section 1.1 as reviewed with and 
agreed to by the Client.  MTE makes no representation that the present report has dealt with all 
of the important environmental issues, except as provided in the Scope of Work.  This report is 
not intended to be exhaustive in scope or to imply a risk-free facility.  As such, this report may 
not deal with all issues potentially applicable to the Site and may omit aspects which are or may 
be of interest to the reader.  

In addition, it should be recognized that a soil sample or groundwater level measurement 
represents one discrete portion of the Site at the time it is collected, and that the findings of this 
report are based on conditions as they existed during the time period of the investigation.   

Any use which another party makes of this report, or any reliance on, or decisions to be made 
based upon it, are the responsibility of such parties.  MTE accepts no responsibility for liabilities 
incurred by or damages, if any, suffered by another party as a result of decisions made or 
actions taken, based upon this report.  Others with interest in the Site should undertake their 
own investigations and studies to determine how or if the condition affects them or their plans. 

It should be recognized that the passage of time may affect the views, conclusions and 
recommendations (if any) provided in this report because environmental conditions of a property 
can change, along with regulatory requirements. Should additional or new information become 
available, MTE recommends that it be brought to our attention in order that we may determine 
whether it affects the contents of this report. 

 

All of which is respectfully submitted, 

MTE Consultants Inc. 

 

 

 

Kassandra Wallace, B.B.R.M. 
Environmental Scientist 
519-743-6500 ext. 1321 
kwallace@mte85.com  
 

Amy Domaratzki, M.A.Sc., P.Eng. 
Senior Hydrogeologist 
519-743-6500 ext. 1389 
adomaratzki@mte85.com 
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Table 1. Manual Groundwater Measurements Elevations (mamsl)

ID

TOC Elevation (mAMSL)

GS Elevation

Stickup (m)

Date mbtoc mbgs mamsl mbtoc mbgs mamsl mbtoc mbgs mamsl

18-Mar-20 3.69 2.98 300.34 4.61 3.75 300.25 4.45 3.51 299.63

12-May-20 3.94 3.23 300.09 4.72 3.86 300.14 4.58 3.64 299.50

Notes:

mbtoc = meters below top of casing

mbgs = meters below ground surface 

mamsl = metres above mean sea level

304.01

304.86

BH-13

0.94

303.14

304.08

BH-15

0.71

303.33

0.86

304.03

BH-1
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Table 2. Groundwater Chemistry Summary

BH-1 BH-13 BH-15

L2429519-1 L2429519-2 L2429519-3

Colour, Apparent CU 2 17.7 20.3 17.7

Conductivity umhos/cm 3 2550 6560 488

Hardness (as CaCO3) mg/L 10 809 566 238

pH pH units 0.1 7.53 7.78 7.97

Total Dissolved Solids mg/L 20 1350 3580 292

Turbidity NTU 0.1 588 132 224

Alkalinity, Total (as CaCO3) mg/L 10 462 386 261

Ammonia, Total (as N) mg/L 0.01 <0.010 <0.010 <0.010

Chloride (Cl) mg/L 0.5 638 2650 5.1

Fluoride (F) mg/L 0.02 <0.10 <0.40 0.05

Nitrate (as N) mg/L 0.02 3.34 2.73 1.73

Nitrite (as N) mg/L 0.01 <0.050 <0.20 <0.010

Orthophosphate-Dissolved (as P) mg/L 0.003 <0.0030 <0.0030 <0.0030

Sulfate (SO4) mg/L 0.3 17.6 77.1 4.81

Aluminum (Al)-Total mg/L 0.01 9.04 3.98 2.69

Antimony (Sb)-Total mg/L 0.0001 <0.0010 <0.0010 <0.00010

Arsenic (As)-Total mg/L 0.0001 0.0026 0.0012 0.00084

Barium (Ba)-Total mg/L 0.0002 0.143 0.146 0.0292

Beryllium (Be)-Total mg/L 0.0001 <0.0010 <0.0010 0.00011

Bismuth (Bi)-Total mg/L 0.00005 <0.00050 <0.00050 <0.000050

Boron (B)-Total mg/L 0.01 <0.10 <0.10 <0.010

Cadmium (Cd)-Total mg/L 0.00001 0.00007 <0.000050 0.000018

Calcium (Ca)-Total mg/L 0.5 290 201 88.5

Cesium (Cs)-Total mg/L 0.00001 0.00052 0.00023 0.000161

Chromium (Cr)-Total mg/L 0.0005 0.0124 0.008 0.00643

Cobalt (Co)-Total mg/L 0.0001 0.009 0.004 0.00283

Copper (Cu)-Total mg/L 0.001 0.0203 0.0101 0.0083

Iron (Fe)-Total mg/L 0.05 11.9 5.14 3.45

Lead (Pb)-Total mg/L 0.0001 0.00592 0.00276 0.00294

Magnesium (Mg)-Total mg/L 0.05 20.6 15.3 4.25

Manganese (Mn)-Total mg/L 0.0005 0.579 0.221 0.179

Molybdenum (Mo)-Total mg/L 0.00005 0.00051 0.00079 0.000323

Nickel (Ni)-Total mg/L 0.0005 0.0128 0.0053 0.00549

Phosphorus (P)-Total mg/L 0.05 0.57 0.52 0.15

Potassium (K)-Total mg/L 0.05 2.68 2.43 0.981

Rubidium (Rb)-Total mg/L 0.0002 0.012 0.0054 0.00339

Selenium (Se)-Total mg/L 0.00005 <0.00050 <0.00050 0.000255

Silicon (Si)-Total mg/L 0.1 18.7 10.3 8.11

Silver (Ag)-Total mg/L 0.00005 <0.00050 <0.00050 <0.000050

Sodium (Na)-Total mg/L 0.5 421 1420 61.9

Strontium (Sr)-Total mg/L 0.001 0.589 2.49 0.178

Sulfur (S)-Total mg/L 0.5 5.4 22.2 1.95

Tellurium (Te)-Total mg/L 0.0002 <0.0020 <0.0020 <0.00020

Thallium (Tl)-Total mg/L 0.00001 <0.00010 <0.00010 0.000029

Thorium (Th)-Total mg/L 0.0001 0.0051 0.0026 0.00168

Tin (Sn)-Total mg/L 0.0001 0.0011 <0.0010 0.00114

Titanium (Ti)-Total mg/L 0.0003 0.539 0.219 0.106

Tungsten (W)-Total mg/L 0.0001 <0.0010 <0.0010 <0.00010

Uranium (U)-Total mg/L 0.00001 0.00048 0.0005 0.000169

Vanadium (V)-Total mg/L 0.0005 0.0183 0.0084 0.00584

Zinc (Zn)-Total mg/L 0.003 0.038 <0.030 0.011

Zirconium (Zr)-Total mg/L 0.0003 0.002 <0.0020 0.00064

18-Mar-20

Physical Tests 

Anions and Nutrients 

Total Metals

Parameter Units DL
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Table 3. MECP Well Summary and Impact Assessment

Well ID
Date 

Completed
Easting Northing Final Status Primary Use

Secondary 

Use

Well 

Depth (m)

Distance 

from Site 

(m)

Location in Reference to the Site Anticipated Impact from Proposed Development

5735778 8-Dec-2000 604858 4910230 Abandoned-Other N.A. N.A. 0

5735780 5-Dec-2000 604892 4910780 Abandoned-Other N.A. N.A. 0

7153784 27-Aug-2010 604609 4909994 Abandoned-Other Monitoring and Test Hole N.A. 20

7153784 27-Aug-2010 604618 4909992 Abandoned-Other Monitoring and Test Hole N.A. 20

7207770 4-Jul-2013 604805 4910680 Monitoring and Test Hole Monitoring and Test Hole N.A. 6.1 291 Hydraulically Cross-Gradient None

5721021 23-Jun-1986 603888.4 4910395 Water Supply Domestic N.A. 42.67 487 Hydraulically Up-Gradient None

5720702 10-Dec-1985 604466.4 4910589 Water Supply Domestic N.A. 16.46

5701450 6-Jul-1965 604858.4 4910313 Water Supply Livestock Domestic 44.2 402 Hydraulically Cross-Gradient None

5738555 18-Nov-2003 603885.3 4910395 Water Supply Domestic N.A. 66.45 489 Hydraulically Up-Gradient None

5701447 3-Oct-1966 604634.4 4910111 Water Supply Livestock Domestic 6.1 399 Hydraulically Up-Gradient None

5708906 28-Mar-1972 604844.4 4910703 Water Supply Industrial N.A. 45.72 335 Hydraulically Cross-Gradient None

Impact AssessmentWell Details

Not Required

REFER TO NOTES

Notes:

The MECP Well record for Well ID 5720702 states that the well was installed in the Town of Innisfil. The location sketch provided in the well record illustrates the well to be located in an area outside of the Study Area for the Site, therefore, 

the location of the well in the MECP online database is considered to be inaccurate and the well will not be impacted by the proposed development.

N.A. = Information Not Available
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NOTE:

1) Maintain minimum 0.5m vertical clearance between all  watermains and sewers. Where watermain is deflected, ensure 2.0m

cover is achieved or watermain is insulated.

2) Maintain vertical clearance at all other crossings.

3) Existing and proposed watermain depths are approximate only. Notify Design Engineer of any discrepancies.

4) Contractor to verify all existing inverts prior to product ordering. Notify Design Engineer of any discrepancies.
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1. GENERAL  GENERAL  1.1. THESE PLANS ARE NOT FOR CONSTRUCTION UNTIL SIGNED AND THESE PLANS ARE NOT FOR CONSTRUCTION UNTIL SIGNED AND  PLANS ARE NOT FOR CONSTRUCTION UNTIL SIGNED AND PLANS ARE NOT FOR CONSTRUCTION UNTIL SIGNED AND  ARE NOT FOR CONSTRUCTION UNTIL SIGNED AND ARE NOT FOR CONSTRUCTION UNTIL SIGNED AND  NOT FOR CONSTRUCTION UNTIL SIGNED AND NOT FOR CONSTRUCTION UNTIL SIGNED AND  FOR CONSTRUCTION UNTIL SIGNED AND FOR CONSTRUCTION UNTIL SIGNED AND  CONSTRUCTION UNTIL SIGNED AND CONSTRUCTION UNTIL SIGNED AND  UNTIL SIGNED AND UNTIL SIGNED AND  SIGNED AND SIGNED AND  AND AND SEALED BY ENGINEER AND APPROVED BY THE LOCAL  BY ENGINEER AND APPROVED BY THE LOCAL BY ENGINEER AND APPROVED BY THE LOCAL  ENGINEER AND APPROVED BY THE LOCAL ENGINEER AND APPROVED BY THE LOCAL  AND APPROVED BY THE LOCAL AND APPROVED BY THE LOCAL  APPROVED BY THE LOCAL APPROVED BY THE LOCAL  BY THE LOCAL BY THE LOCAL  THE LOCAL THE LOCAL  LOCAL LOCAL MUNICIPALITY.  1.2. THESE PLANS ARE TO BE USED FOR SERVICING AND GRADING THESE PLANS ARE TO BE USED FOR SERVICING AND GRADING  PLANS ARE TO BE USED FOR SERVICING AND GRADING PLANS ARE TO BE USED FOR SERVICING AND GRADING  ARE TO BE USED FOR SERVICING AND GRADING ARE TO BE USED FOR SERVICING AND GRADING  TO BE USED FOR SERVICING AND GRADING TO BE USED FOR SERVICING AND GRADING  BE USED FOR SERVICING AND GRADING BE USED FOR SERVICING AND GRADING  USED FOR SERVICING AND GRADING USED FOR SERVICING AND GRADING  FOR SERVICING AND GRADING FOR SERVICING AND GRADING  SERVICING AND GRADING SERVICING AND GRADING  AND GRADING AND GRADING  GRADING GRADING ONLY; ANY OTHER INFORMATION SHOWN IS FOR ILLUSTRATION  ANY OTHER INFORMATION SHOWN IS FOR ILLUSTRATION ANY OTHER INFORMATION SHOWN IS FOR ILLUSTRATION  OTHER INFORMATION SHOWN IS FOR ILLUSTRATION OTHER INFORMATION SHOWN IS FOR ILLUSTRATION  INFORMATION SHOWN IS FOR ILLUSTRATION INFORMATION SHOWN IS FOR ILLUSTRATION  SHOWN IS FOR ILLUSTRATION SHOWN IS FOR ILLUSTRATION  IS FOR ILLUSTRATION IS FOR ILLUSTRATION  FOR ILLUSTRATION FOR ILLUSTRATION  ILLUSTRATION ILLUSTRATION PURPOSES ONLY. THESE PLANS MUST NOT BE USED TO SITE  ONLY. THESE PLANS MUST NOT BE USED TO SITE ONLY. THESE PLANS MUST NOT BE USED TO SITE  THESE PLANS MUST NOT BE USED TO SITE THESE PLANS MUST NOT BE USED TO SITE  PLANS MUST NOT BE USED TO SITE PLANS MUST NOT BE USED TO SITE  MUST NOT BE USED TO SITE MUST NOT BE USED TO SITE  NOT BE USED TO SITE NOT BE USED TO SITE  BE USED TO SITE BE USED TO SITE  USED TO SITE USED TO SITE  TO SITE TO SITE  SITE SITE THE PROPOSED BUILDING.  1.3. NO CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF NO CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF  CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF  ARE TO BE MADE WITHOUT THE APPROVAL OF ARE TO BE MADE WITHOUT THE APPROVAL OF  TO BE MADE WITHOUT THE APPROVAL OF TO BE MADE WITHOUT THE APPROVAL OF  BE MADE WITHOUT THE APPROVAL OF BE MADE WITHOUT THE APPROVAL OF  MADE WITHOUT THE APPROVAL OF MADE WITHOUT THE APPROVAL OF  WITHOUT THE APPROVAL OF WITHOUT THE APPROVAL OF  THE APPROVAL OF THE APPROVAL OF  APPROVAL OF APPROVAL OF  OF OF THE DESIGN ENGINEER. 1.4. THESE PLANS ARE NOT TO BE REPRODUCED IN WHOLE OR IN THESE PLANS ARE NOT TO BE REPRODUCED IN WHOLE OR IN  PLANS ARE NOT TO BE REPRODUCED IN WHOLE OR IN PLANS ARE NOT TO BE REPRODUCED IN WHOLE OR IN  ARE NOT TO BE REPRODUCED IN WHOLE OR IN ARE NOT TO BE REPRODUCED IN WHOLE OR IN  NOT TO BE REPRODUCED IN WHOLE OR IN NOT TO BE REPRODUCED IN WHOLE OR IN  TO BE REPRODUCED IN WHOLE OR IN TO BE REPRODUCED IN WHOLE OR IN  BE REPRODUCED IN WHOLE OR IN BE REPRODUCED IN WHOLE OR IN  REPRODUCED IN WHOLE OR IN REPRODUCED IN WHOLE OR IN  IN WHOLE OR IN IN WHOLE OR IN  WHOLE OR IN WHOLE OR IN  OR IN OR IN  IN IN PART WITHOUT THE PERMISSION OF MTE CONSULTANTS INC. 1.5. PRIOR TO CONSTRUCTION, THE CONTRACTOR MUST: PRIOR TO CONSTRUCTION, THE CONTRACTOR MUST: 1.5.1. CHECK AND VERIFY ALL EXISTING CONDITIONS, LOCATIONS CHECK AND VERIFY ALL EXISTING CONDITIONS, LOCATIONS AND ELEVATIONS WHICH INCLUDES BUT IS NOT LIMITED TO THE BENCHMARK ELEVATIONS, EXISTING SERVICE CONNECTIONS AND EXISTING INVERTS. REPORT ALL DISCREPANCIES TO THE ENGINEER PRIOR TO PROCEEDING. 1.5.2. OBTAIN ALL UTILITY LOCATES AND REQUIRED PERMITS AND OBTAIN ALL UTILITY LOCATES AND REQUIRED PERMITS AND LICENSES. 1.5.3. VERIFY THAT THE FINISHED FLOOR ELEVATIONS AND  VERIFY THAT THE FINISHED FLOOR ELEVATIONS AND  BASEMENT FLOOR ELEVATIONS (WHICH MAY APPEAR ON THIS PLAN) COMPLY WITH THE FINAL ARCHITECTURAL DRAWINGS. 1.5.4. CONFIRM ALL DRAWINGS USED FOR CONSTRUCTION ARE OF  CONFIRM ALL DRAWINGS USED FOR CONSTRUCTION ARE OF  THE MOST RECENT REVISION.  1.6. THE CONTRACTOR SHALL ASSUME ALL LIABILITY FOR ANY THE CONTRACTOR SHALL ASSUME ALL LIABILITY FOR ANY  CONTRACTOR SHALL ASSUME ALL LIABILITY FOR ANY CONTRACTOR SHALL ASSUME ALL LIABILITY FOR ANY  SHALL ASSUME ALL LIABILITY FOR ANY SHALL ASSUME ALL LIABILITY FOR ANY  ASSUME ALL LIABILITY FOR ANY ASSUME ALL LIABILITY FOR ANY  ALL LIABILITY FOR ANY ALL LIABILITY FOR ANY  LIABILITY FOR ANY LIABILITY FOR ANY  FOR ANY FOR ANY  ANY ANY DAMAGE TO EXISTING WORKS.  THE CONTRACTOR IS  TO EXISTING WORKS.  THE CONTRACTOR IS TO EXISTING WORKS.  THE CONTRACTOR IS  EXISTING WORKS.  THE CONTRACTOR IS EXISTING WORKS.  THE CONTRACTOR IS  WORKS.  THE CONTRACTOR IS WORKS.  THE CONTRACTOR IS   THE CONTRACTOR IS  THE CONTRACTOR IS THE CONTRACTOR IS  CONTRACTOR IS CONTRACTOR IS  IS IS RESPONSIBLE FOR RESTORATION OF ALL DAMAGED AND/OR  FOR RESTORATION OF ALL DAMAGED AND/OR FOR RESTORATION OF ALL DAMAGED AND/OR  RESTORATION OF ALL DAMAGED AND/OR RESTORATION OF ALL DAMAGED AND/OR  OF ALL DAMAGED AND/OR OF ALL DAMAGED AND/OR  ALL DAMAGED AND/OR ALL DAMAGED AND/OR  DAMAGED AND/OR DAMAGED AND/OR  AND/OR AND/OR DISTURBED PROPERTY WITHIN THE MUNICIPAL RIGHT-OF-WAY  PROPERTY WITHIN THE MUNICIPAL RIGHT-OF-WAY PROPERTY WITHIN THE MUNICIPAL RIGHT-OF-WAY  WITHIN THE MUNICIPAL RIGHT-OF-WAY WITHIN THE MUNICIPAL RIGHT-OF-WAY  THE MUNICIPAL RIGHT-OF-WAY THE MUNICIPAL RIGHT-OF-WAY  MUNICIPAL RIGHT-OF-WAY MUNICIPAL RIGHT-OF-WAY  RIGHT-OF-WAY RIGHT-OF-WAY TO LOCAL MUNICIPALITY STANDARDS 1.7. ALL WORKS ON A MUNICIPAL RIGHT-OF-WAY WITH THE ALL WORKS ON A MUNICIPAL RIGHT-OF-WAY WITH THE  WORKS ON A MUNICIPAL RIGHT-OF-WAY WITH THE WORKS ON A MUNICIPAL RIGHT-OF-WAY WITH THE  ON A MUNICIPAL RIGHT-OF-WAY WITH THE ON A MUNICIPAL RIGHT-OF-WAY WITH THE  A MUNICIPAL RIGHT-OF-WAY WITH THE A MUNICIPAL RIGHT-OF-WAY WITH THE  MUNICIPAL RIGHT-OF-WAY WITH THE MUNICIPAL RIGHT-OF-WAY WITH THE  RIGHT-OF-WAY WITH THE RIGHT-OF-WAY WITH THE  WITH THE WITH THE  THE THE EXCEPTION OF WATERMAIN TAPPING, TO BE INSTALLED BY THE  OF WATERMAIN TAPPING, TO BE INSTALLED BY THE OF WATERMAIN TAPPING, TO BE INSTALLED BY THE  WATERMAIN TAPPING, TO BE INSTALLED BY THE WATERMAIN TAPPING, TO BE INSTALLED BY THE  TAPPING, TO BE INSTALLED BY THE TAPPING, TO BE INSTALLED BY THE  TO BE INSTALLED BY THE TO BE INSTALLED BY THE  BE INSTALLED BY THE BE INSTALLED BY THE  INSTALLED BY THE INSTALLED BY THE  BY THE BY THE  THE THE OWNER'S CONTRACTOR AT OWNER'S EXPENSE IN ACCORDANCE  CONTRACTOR AT OWNER'S EXPENSE IN ACCORDANCE CONTRACTOR AT OWNER'S EXPENSE IN ACCORDANCE  AT OWNER'S EXPENSE IN ACCORDANCE AT OWNER'S EXPENSE IN ACCORDANCE  OWNER'S EXPENSE IN ACCORDANCE OWNER'S EXPENSE IN ACCORDANCE  EXPENSE IN ACCORDANCE EXPENSE IN ACCORDANCE  IN ACCORDANCE IN ACCORDANCE  ACCORDANCE ACCORDANCE WITH THE LOCAL MUNICIPALITY'S "PROCEDURE FOR OFF-SITE  THE LOCAL MUNICIPALITY'S "PROCEDURE FOR OFF-SITE THE LOCAL MUNICIPALITY'S "PROCEDURE FOR OFF-SITE  LOCAL MUNICIPALITY'S "PROCEDURE FOR OFF-SITE LOCAL MUNICIPALITY'S "PROCEDURE FOR OFF-SITE  MUNICIPALITY'S "PROCEDURE FOR OFF-SITE MUNICIPALITY'S "PROCEDURE FOR OFF-SITE  "PROCEDURE FOR OFF-SITE "PROCEDURE FOR OFF-SITE  FOR OFF-SITE FOR OFF-SITE  OFF-SITE OFF-SITE WORKS BY PRIVATE CONTRACTOR". THE OWNER AND  BY PRIVATE CONTRACTOR". THE OWNER AND BY PRIVATE CONTRACTOR". THE OWNER AND  PRIVATE CONTRACTOR". THE OWNER AND PRIVATE CONTRACTOR". THE OWNER AND  CONTRACTOR". THE OWNER AND CONTRACTOR". THE OWNER AND  THE OWNER AND THE OWNER AND  OWNER AND OWNER AND  AND AND CONTRACTOR ARE TO ENSURE OFF-SITE WORKS PERMIT IS IN  ARE TO ENSURE OFF-SITE WORKS PERMIT IS IN ARE TO ENSURE OFF-SITE WORKS PERMIT IS IN  TO ENSURE OFF-SITE WORKS PERMIT IS IN TO ENSURE OFF-SITE WORKS PERMIT IS IN  ENSURE OFF-SITE WORKS PERMIT IS IN ENSURE OFF-SITE WORKS PERMIT IS IN  OFF-SITE WORKS PERMIT IS IN OFF-SITE WORKS PERMIT IS IN  WORKS PERMIT IS IN WORKS PERMIT IS IN  PERMIT IS IN PERMIT IS IN  IS IN IS IN  IN IN PLACE PRIOR TO CONSTRUCTION. THE CONTRACTOR IS  PRIOR TO CONSTRUCTION. THE CONTRACTOR IS PRIOR TO CONSTRUCTION. THE CONTRACTOR IS  TO CONSTRUCTION. THE CONTRACTOR IS TO CONSTRUCTION. THE CONTRACTOR IS  CONSTRUCTION. THE CONTRACTOR IS CONSTRUCTION. THE CONTRACTOR IS  THE CONTRACTOR IS THE CONTRACTOR IS  CONTRACTOR IS CONTRACTOR IS  IS IS RESPONSIBLE FOR RESTORATION OF ALL AFFECTED PROPERTY  FOR RESTORATION OF ALL AFFECTED PROPERTY FOR RESTORATION OF ALL AFFECTED PROPERTY  RESTORATION OF ALL AFFECTED PROPERTY RESTORATION OF ALL AFFECTED PROPERTY  OF ALL AFFECTED PROPERTY OF ALL AFFECTED PROPERTY  ALL AFFECTED PROPERTY ALL AFFECTED PROPERTY  AFFECTED PROPERTY AFFECTED PROPERTY  PROPERTY PROPERTY TO ORIGINAL CONDITION. ALL BOULEVARD AREAS SHALL BE  ORIGINAL CONDITION. ALL BOULEVARD AREAS SHALL BE ORIGINAL CONDITION. ALL BOULEVARD AREAS SHALL BE  CONDITION. ALL BOULEVARD AREAS SHALL BE CONDITION. ALL BOULEVARD AREAS SHALL BE  ALL BOULEVARD AREAS SHALL BE ALL BOULEVARD AREAS SHALL BE  BOULEVARD AREAS SHALL BE BOULEVARD AREAS SHALL BE  AREAS SHALL BE AREAS SHALL BE  SHALL BE SHALL BE  BE BE RESTORED WITH 150mm TOPSOIL AND SOD. 1.8. ALL UNDERGROUND SERVICES ARE TO BE CONSTRUCTED IN ALL UNDERGROUND SERVICES ARE TO BE CONSTRUCTED IN  UNDERGROUND SERVICES ARE TO BE CONSTRUCTED IN UNDERGROUND SERVICES ARE TO BE CONSTRUCTED IN  SERVICES ARE TO BE CONSTRUCTED IN SERVICES ARE TO BE CONSTRUCTED IN  ARE TO BE CONSTRUCTED IN ARE TO BE CONSTRUCTED IN  TO BE CONSTRUCTED IN TO BE CONSTRUCTED IN  BE CONSTRUCTED IN BE CONSTRUCTED IN  CONSTRUCTED IN CONSTRUCTED IN  IN IN FULL COMPLIANCE WITH THE ONTARIO PROVINCIAL BUILDING  COMPLIANCE WITH THE ONTARIO PROVINCIAL BUILDING COMPLIANCE WITH THE ONTARIO PROVINCIAL BUILDING  WITH THE ONTARIO PROVINCIAL BUILDING WITH THE ONTARIO PROVINCIAL BUILDING  THE ONTARIO PROVINCIAL BUILDING THE ONTARIO PROVINCIAL BUILDING  ONTARIO PROVINCIAL BUILDING ONTARIO PROVINCIAL BUILDING  PROVINCIAL BUILDING PROVINCIAL BUILDING  BUILDING BUILDING CODE (PART 7, PLUMBING), THE ONTARIO PROVINCIAL  (PART 7, PLUMBING), THE ONTARIO PROVINCIAL (PART 7, PLUMBING), THE ONTARIO PROVINCIAL  7, PLUMBING), THE ONTARIO PROVINCIAL 7, PLUMBING), THE ONTARIO PROVINCIAL  PLUMBING), THE ONTARIO PROVINCIAL PLUMBING), THE ONTARIO PROVINCIAL  THE ONTARIO PROVINCIAL THE ONTARIO PROVINCIAL  ONTARIO PROVINCIAL ONTARIO PROVINCIAL  PROVINCIAL PROVINCIAL STANDARD SPECIFICATIONS (OPSS) AND THE REQUIREMENTS OF  SPECIFICATIONS (OPSS) AND THE REQUIREMENTS OF SPECIFICATIONS (OPSS) AND THE REQUIREMENTS OF  (OPSS) AND THE REQUIREMENTS OF (OPSS) AND THE REQUIREMENTS OF  AND THE REQUIREMENTS OF AND THE REQUIREMENTS OF  THE REQUIREMENTS OF THE REQUIREMENTS OF  REQUIREMENTS OF REQUIREMENTS OF  OF OF THE LOCAL MUNICIPALITY; WHICH CODES AND REGULATIONS  LOCAL MUNICIPALITY; WHICH CODES AND REGULATIONS LOCAL MUNICIPALITY; WHICH CODES AND REGULATIONS  MUNICIPALITY; WHICH CODES AND REGULATIONS MUNICIPALITY; WHICH CODES AND REGULATIONS  WHICH CODES AND REGULATIONS WHICH CODES AND REGULATIONS  CODES AND REGULATIONS CODES AND REGULATIONS  AND REGULATIONS AND REGULATIONS  REGULATIONS REGULATIONS SHALL SUPERSEDE ALL OTHERS.  1.9. CONTRACTOR IS RESPONSIBLE FOR CONTACTING ENGINEER 48 CONTRACTOR IS RESPONSIBLE FOR CONTACTING ENGINEER 48  IS RESPONSIBLE FOR CONTACTING ENGINEER 48 IS RESPONSIBLE FOR CONTACTING ENGINEER 48  RESPONSIBLE FOR CONTACTING ENGINEER 48 RESPONSIBLE FOR CONTACTING ENGINEER 48  FOR CONTACTING ENGINEER 48 FOR CONTACTING ENGINEER 48  CONTACTING ENGINEER 48 CONTACTING ENGINEER 48  ENGINEER 48 ENGINEER 48  48 48 HRS PRIOR TO COMMENCING WORK TO ARRANGE FOR  PRIOR TO COMMENCING WORK TO ARRANGE FOR PRIOR TO COMMENCING WORK TO ARRANGE FOR  TO COMMENCING WORK TO ARRANGE FOR TO COMMENCING WORK TO ARRANGE FOR  COMMENCING WORK TO ARRANGE FOR COMMENCING WORK TO ARRANGE FOR  WORK TO ARRANGE FOR WORK TO ARRANGE FOR  TO ARRANGE FOR TO ARRANGE FOR  ARRANGE FOR ARRANGE FOR  FOR FOR INSPECTION. ENGINEER TO DETERMINE DEGREE OF INSPECTION  ENGINEER TO DETERMINE DEGREE OF INSPECTION ENGINEER TO DETERMINE DEGREE OF INSPECTION  TO DETERMINE DEGREE OF INSPECTION TO DETERMINE DEGREE OF INSPECTION  DETERMINE DEGREE OF INSPECTION DETERMINE DEGREE OF INSPECTION  DEGREE OF INSPECTION DEGREE OF INSPECTION  OF INSPECTION OF INSPECTION  INSPECTION INSPECTION AND TESTING REQUIRED FOR CERTIFICATION OF UNDERGROUND  TESTING REQUIRED FOR CERTIFICATION OF UNDERGROUND TESTING REQUIRED FOR CERTIFICATION OF UNDERGROUND  REQUIRED FOR CERTIFICATION OF UNDERGROUND REQUIRED FOR CERTIFICATION OF UNDERGROUND  FOR CERTIFICATION OF UNDERGROUND FOR CERTIFICATION OF UNDERGROUND  CERTIFICATION OF UNDERGROUND CERTIFICATION OF UNDERGROUND  OF UNDERGROUND OF UNDERGROUND  UNDERGROUND UNDERGROUND SERVICE INSTALLATION AS MANDATED BY ONTARIO BUILDING  INSTALLATION AS MANDATED BY ONTARIO BUILDING INSTALLATION AS MANDATED BY ONTARIO BUILDING  AS MANDATED BY ONTARIO BUILDING AS MANDATED BY ONTARIO BUILDING  MANDATED BY ONTARIO BUILDING MANDATED BY ONTARIO BUILDING  BY ONTARIO BUILDING BY ONTARIO BUILDING  ONTARIO BUILDING ONTARIO BUILDING  BUILDING BUILDING CODE, DIVISION C, PART 1, SECTION 1.2.2, GENERAL REVIEW.  DIVISION C, PART 1, SECTION 1.2.2, GENERAL REVIEW. DIVISION C, PART 1, SECTION 1.2.2, GENERAL REVIEW.  C, PART 1, SECTION 1.2.2, GENERAL REVIEW. C, PART 1, SECTION 1.2.2, GENERAL REVIEW.  PART 1, SECTION 1.2.2, GENERAL REVIEW. PART 1, SECTION 1.2.2, GENERAL REVIEW.  1, SECTION 1.2.2, GENERAL REVIEW. 1, SECTION 1.2.2, GENERAL REVIEW.  SECTION 1.2.2, GENERAL REVIEW. SECTION 1.2.2, GENERAL REVIEW.  1.2.2, GENERAL REVIEW. 1.2.2, GENERAL REVIEW.  GENERAL REVIEW. GENERAL REVIEW.  REVIEW. REVIEW. FAILURE TO NOTIFY ENGINEER WILL RESULT IN EXTENSIVE POST  TO NOTIFY ENGINEER WILL RESULT IN EXTENSIVE POST TO NOTIFY ENGINEER WILL RESULT IN EXTENSIVE POST  NOTIFY ENGINEER WILL RESULT IN EXTENSIVE POST NOTIFY ENGINEER WILL RESULT IN EXTENSIVE POST  ENGINEER WILL RESULT IN EXTENSIVE POST ENGINEER WILL RESULT IN EXTENSIVE POST  WILL RESULT IN EXTENSIVE POST WILL RESULT IN EXTENSIVE POST  RESULT IN EXTENSIVE POST RESULT IN EXTENSIVE POST  IN EXTENSIVE POST IN EXTENSIVE POST  EXTENSIVE POST EXTENSIVE POST  POST POST CONSTRUCTION INSPECTION AT CONTRACTORS EXPENSE. 1.10. SANITARY AND STORM SEWERS AND SERVICES TO HAVE A SANITARY AND STORM SEWERS AND SERVICES TO HAVE A  AND STORM SEWERS AND SERVICES TO HAVE A AND STORM SEWERS AND SERVICES TO HAVE A  STORM SEWERS AND SERVICES TO HAVE A STORM SEWERS AND SERVICES TO HAVE A  SEWERS AND SERVICES TO HAVE A SEWERS AND SERVICES TO HAVE A  AND SERVICES TO HAVE A AND SERVICES TO HAVE A  SERVICES TO HAVE A SERVICES TO HAVE A  TO HAVE A TO HAVE A  HAVE A HAVE A  A A MINIMUM 1.4m COVER TO TOP OF PIPE. WHERE COVER TO TOP  1.4m COVER TO TOP OF PIPE. WHERE COVER TO TOP 1.4m COVER TO TOP OF PIPE. WHERE COVER TO TOP  COVER TO TOP OF PIPE. WHERE COVER TO TOP COVER TO TOP OF PIPE. WHERE COVER TO TOP  TO TOP OF PIPE. WHERE COVER TO TOP TO TOP OF PIPE. WHERE COVER TO TOP  TOP OF PIPE. WHERE COVER TO TOP TOP OF PIPE. WHERE COVER TO TOP  OF PIPE. WHERE COVER TO TOP OF PIPE. WHERE COVER TO TOP  PIPE. WHERE COVER TO TOP PIPE. WHERE COVER TO TOP  WHERE COVER TO TOP WHERE COVER TO TOP  COVER TO TOP COVER TO TOP  TO TOP TO TOP  TOP TOP OF PIPE IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW  PIPE IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW PIPE IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW  IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW  DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW  CONTRACTOR SHALL INSTALL SHALLOW CONTRACTOR SHALL INSTALL SHALLOW  SHALL INSTALL SHALLOW SHALL INSTALL SHALLOW  INSTALL SHALLOW INSTALL SHALLOW  SHALLOW SHALLOW BURIED PIPE IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE  PIPE IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE PIPE IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE  IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE  ACCORDANCE WITH APPLICABLE ``SEWER PIPE ACCORDANCE WITH APPLICABLE ``SEWER PIPE  WITH APPLICABLE ``SEWER PIPE WITH APPLICABLE ``SEWER PIPE  APPLICABLE ``SEWER PIPE APPLICABLE ``SEWER PIPE  ``SEWER PIPE ``SEWER PIPE  PIPE PIPE INSULATION DETAIL'' INDICATED IN DRAWING DETAILS. CONTACT  DETAIL'' INDICATED IN DRAWING DETAILS. CONTACT DETAIL'' INDICATED IN DRAWING DETAILS. CONTACT  INDICATED IN DRAWING DETAILS. CONTACT INDICATED IN DRAWING DETAILS. CONTACT  IN DRAWING DETAILS. CONTACT IN DRAWING DETAILS. CONTACT  DRAWING DETAILS. CONTACT DRAWING DETAILS. CONTACT  DETAILS. CONTACT DETAILS. CONTACT  CONTACT CONTACT DESIGN ENGINEER FOR ``SEWER PIPE INSULATION DETAIL'' IF  ENGINEER FOR ``SEWER PIPE INSULATION DETAIL'' IF ENGINEER FOR ``SEWER PIPE INSULATION DETAIL'' IF  FOR ``SEWER PIPE INSULATION DETAIL'' IF FOR ``SEWER PIPE INSULATION DETAIL'' IF  ``SEWER PIPE INSULATION DETAIL'' IF ``SEWER PIPE INSULATION DETAIL'' IF  PIPE INSULATION DETAIL'' IF PIPE INSULATION DETAIL'' IF  INSULATION DETAIL'' IF INSULATION DETAIL'' IF  DETAIL'' IF DETAIL'' IF  IF IF REQUIRED. 1.11. PLAN TO BE READ IN CONJUNCTION WITH SWM REPORT AND PLAN TO BE READ IN CONJUNCTION WITH SWM REPORT AND  TO BE READ IN CONJUNCTION WITH SWM REPORT AND TO BE READ IN CONJUNCTION WITH SWM REPORT AND  BE READ IN CONJUNCTION WITH SWM REPORT AND BE READ IN CONJUNCTION WITH SWM REPORT AND  READ IN CONJUNCTION WITH SWM REPORT AND READ IN CONJUNCTION WITH SWM REPORT AND  IN CONJUNCTION WITH SWM REPORT AND IN CONJUNCTION WITH SWM REPORT AND  CONJUNCTION WITH SWM REPORT AND CONJUNCTION WITH SWM REPORT AND  WITH SWM REPORT AND WITH SWM REPORT AND  SWM REPORT AND SWM REPORT AND  REPORT AND REPORT AND  AND AND DRAWING C1.1, C2.1, C2.2, C2.3, C2.4 PREPARED BY MTE  C1.1, C2.1, C2.2, C2.3, C2.4 PREPARED BY MTE C1.1, C2.1, C2.2, C2.3, C2.4 PREPARED BY MTE  C2.1, C2.2, C2.3, C2.4 PREPARED BY MTE C2.1, C2.2, C2.3, C2.4 PREPARED BY MTE  C2.2, C2.3, C2.4 PREPARED BY MTE C2.2, C2.3, C2.4 PREPARED BY MTE  C2.3, C2.4 PREPARED BY MTE C2.3, C2.4 PREPARED BY MTE  C2.4 PREPARED BY MTE C2.4 PREPARED BY MTE  PREPARED BY MTE PREPARED BY MTE  BY MTE BY MTE  MTE MTE CONSULTANTS INC. AND LANDSCAPE PLAN.  1.12. SITE PLAN INFORMATION TAKEN FROM PLAN PREPARED BY SITE PLAN INFORMATION TAKEN FROM PLAN PREPARED BY  PLAN INFORMATION TAKEN FROM PLAN PREPARED BY PLAN INFORMATION TAKEN FROM PLAN PREPARED BY  INFORMATION TAKEN FROM PLAN PREPARED BY INFORMATION TAKEN FROM PLAN PREPARED BY  TAKEN FROM PLAN PREPARED BY TAKEN FROM PLAN PREPARED BY  FROM PLAN PREPARED BY FROM PLAN PREPARED BY  PLAN PREPARED BY PLAN PREPARED BY  PREPARED BY PREPARED BY  BY BY MATAJ ARCHITECTS DATED APRIL 20, 2020. 1.13. LEGAL INFORMATION TAKEN FROM PLAN PREPARED BY EPLETT LEGAL INFORMATION TAKEN FROM PLAN PREPARED BY EPLETT  INFORMATION TAKEN FROM PLAN PREPARED BY EPLETT INFORMATION TAKEN FROM PLAN PREPARED BY EPLETT  TAKEN FROM PLAN PREPARED BY EPLETT TAKEN FROM PLAN PREPARED BY EPLETT  FROM PLAN PREPARED BY EPLETT FROM PLAN PREPARED BY EPLETT  PLAN PREPARED BY EPLETT PLAN PREPARED BY EPLETT  PREPARED BY EPLETT PREPARED BY EPLETT  BY EPLETT BY EPLETT  EPLETT EPLETT & WOROBEC SURVEYING LTD., DATED OCTOBER 23, 1995 AND  WOROBEC SURVEYING LTD., DATED OCTOBER 23, 1995 AND WOROBEC SURVEYING LTD., DATED OCTOBER 23, 1995 AND  SURVEYING LTD., DATED OCTOBER 23, 1995 AND SURVEYING LTD., DATED OCTOBER 23, 1995 AND  LTD., DATED OCTOBER 23, 1995 AND LTD., DATED OCTOBER 23, 1995 AND  DATED OCTOBER 23, 1995 AND DATED OCTOBER 23, 1995 AND  OCTOBER 23, 1995 AND OCTOBER 23, 1995 AND  23, 1995 AND 23, 1995 AND  1995 AND 1995 AND  AND AND MAY 2 2019. 1.14. EXISTING TOPOGRAPHIC INFORMATION TAKEN FROM PLAN EXISTING TOPOGRAPHIC INFORMATION TAKEN FROM PLAN  TOPOGRAPHIC INFORMATION TAKEN FROM PLAN TOPOGRAPHIC INFORMATION TAKEN FROM PLAN  INFORMATION TAKEN FROM PLAN INFORMATION TAKEN FROM PLAN  TAKEN FROM PLAN TAKEN FROM PLAN  FROM PLAN FROM PLAN  PLAN PLAN PREPARED BY MTE CONSULTANTS INC, DATED JANUARY 24,  BY MTE CONSULTANTS INC, DATED JANUARY 24, BY MTE CONSULTANTS INC, DATED JANUARY 24,  MTE CONSULTANTS INC, DATED JANUARY 24, MTE CONSULTANTS INC, DATED JANUARY 24,  CONSULTANTS INC, DATED JANUARY 24, CONSULTANTS INC, DATED JANUARY 24,  INC, DATED JANUARY 24, INC, DATED JANUARY 24,  DATED JANUARY 24, DATED JANUARY 24,  JANUARY 24, JANUARY 24,  24, 24, 2019. 1.15. CONTRACTOR TO OBTAIN WRITTEN PERMISSION FROM ADJACENT CONTRACTOR TO OBTAIN WRITTEN PERMISSION FROM ADJACENT  TO OBTAIN WRITTEN PERMISSION FROM ADJACENT TO OBTAIN WRITTEN PERMISSION FROM ADJACENT  OBTAIN WRITTEN PERMISSION FROM ADJACENT OBTAIN WRITTEN PERMISSION FROM ADJACENT  WRITTEN PERMISSION FROM ADJACENT WRITTEN PERMISSION FROM ADJACENT  PERMISSION FROM ADJACENT PERMISSION FROM ADJACENT  FROM ADJACENT FROM ADJACENT  ADJACENT ADJACENT PROPERTY OWNER PRIOR TO ENTERING UPON NEIGHBOURING  OWNER PRIOR TO ENTERING UPON NEIGHBOURING OWNER PRIOR TO ENTERING UPON NEIGHBOURING  PRIOR TO ENTERING UPON NEIGHBOURING PRIOR TO ENTERING UPON NEIGHBOURING  TO ENTERING UPON NEIGHBOURING TO ENTERING UPON NEIGHBOURING  ENTERING UPON NEIGHBOURING ENTERING UPON NEIGHBOURING  UPON NEIGHBOURING UPON NEIGHBOURING  NEIGHBOURING NEIGHBOURING LANDS TO UNDERTAKE ANY WORK. COPIES OF THESE LETTERS  TO UNDERTAKE ANY WORK. COPIES OF THESE LETTERS TO UNDERTAKE ANY WORK. COPIES OF THESE LETTERS  UNDERTAKE ANY WORK. COPIES OF THESE LETTERS UNDERTAKE ANY WORK. COPIES OF THESE LETTERS  ANY WORK. COPIES OF THESE LETTERS ANY WORK. COPIES OF THESE LETTERS  WORK. COPIES OF THESE LETTERS WORK. COPIES OF THESE LETTERS  COPIES OF THESE LETTERS COPIES OF THESE LETTERS  OF THESE LETTERS OF THESE LETTERS  THESE LETTERS THESE LETTERS  LETTERS LETTERS OF CONSENT SHALL BE SUBMITTED TO THE DEPARTMENT OF  CONSENT SHALL BE SUBMITTED TO THE DEPARTMENT OF CONSENT SHALL BE SUBMITTED TO THE DEPARTMENT OF  SHALL BE SUBMITTED TO THE DEPARTMENT OF SHALL BE SUBMITTED TO THE DEPARTMENT OF  BE SUBMITTED TO THE DEPARTMENT OF BE SUBMITTED TO THE DEPARTMENT OF  SUBMITTED TO THE DEPARTMENT OF SUBMITTED TO THE DEPARTMENT OF  TO THE DEPARTMENT OF TO THE DEPARTMENT OF  THE DEPARTMENT OF THE DEPARTMENT OF  DEPARTMENT OF DEPARTMENT OF  OF OF PUBLIC WORKS FOR APPROVAL PRIOR TO ANY WORK BEING  WORKS FOR APPROVAL PRIOR TO ANY WORK BEING WORKS FOR APPROVAL PRIOR TO ANY WORK BEING  FOR APPROVAL PRIOR TO ANY WORK BEING FOR APPROVAL PRIOR TO ANY WORK BEING  APPROVAL PRIOR TO ANY WORK BEING APPROVAL PRIOR TO ANY WORK BEING  PRIOR TO ANY WORK BEING PRIOR TO ANY WORK BEING  TO ANY WORK BEING TO ANY WORK BEING  ANY WORK BEING ANY WORK BEING  WORK BEING WORK BEING  BEING BEING PERFORMED. FAILURE TO COMPLY WITH THE ABOVE IS AT  FAILURE TO COMPLY WITH THE ABOVE IS AT FAILURE TO COMPLY WITH THE ABOVE IS AT  TO COMPLY WITH THE ABOVE IS AT TO COMPLY WITH THE ABOVE IS AT  COMPLY WITH THE ABOVE IS AT COMPLY WITH THE ABOVE IS AT  WITH THE ABOVE IS AT WITH THE ABOVE IS AT  THE ABOVE IS AT THE ABOVE IS AT  ABOVE IS AT ABOVE IS AT  IS AT IS AT  AT AT CONTRACTOR'S OWN RISK.  1.16. SITE SERVICING CONTRACTOR TO TERMINATE ALL SERVICES 1 SITE SERVICING CONTRACTOR TO TERMINATE ALL SERVICES 1  SERVICING CONTRACTOR TO TERMINATE ALL SERVICES 1 SERVICING CONTRACTOR TO TERMINATE ALL SERVICES 1  CONTRACTOR TO TERMINATE ALL SERVICES 1 CONTRACTOR TO TERMINATE ALL SERVICES 1  TO TERMINATE ALL SERVICES 1 TO TERMINATE ALL SERVICES 1  TERMINATE ALL SERVICES 1 TERMINATE ALL SERVICES 1  ALL SERVICES 1 ALL SERVICES 1  SERVICES 1 SERVICES 1  1 1 METRE FROM FOUNDATION WALL.  1.17. FILTER FABRIC TO BE TERRAFIX 200R OR APPROVED EQUAL.  FILTER FABRIC TO BE TERRAFIX 200R OR APPROVED EQUAL.  1.18. MAXIMUM GRASSED SLOPE TO BE 3:1. SLOPES GREATER THAN MAXIMUM GRASSED SLOPE TO BE 3:1. SLOPES GREATER THAN  GRASSED SLOPE TO BE 3:1. SLOPES GREATER THAN GRASSED SLOPE TO BE 3:1. SLOPES GREATER THAN  SLOPE TO BE 3:1. SLOPES GREATER THAN SLOPE TO BE 3:1. SLOPES GREATER THAN  TO BE 3:1. SLOPES GREATER THAN TO BE 3:1. SLOPES GREATER THAN  BE 3:1. SLOPES GREATER THAN BE 3:1. SLOPES GREATER THAN  3:1. SLOPES GREATER THAN 3:1. SLOPES GREATER THAN  SLOPES GREATER THAN SLOPES GREATER THAN  GREATER THAN GREATER THAN  THAN THAN 3:1 TO BE LANDSCAPED WITH LOW MAINTENANCE GROUND  TO BE LANDSCAPED WITH LOW MAINTENANCE GROUND TO BE LANDSCAPED WITH LOW MAINTENANCE GROUND  BE LANDSCAPED WITH LOW MAINTENANCE GROUND BE LANDSCAPED WITH LOW MAINTENANCE GROUND  LANDSCAPED WITH LOW MAINTENANCE GROUND LANDSCAPED WITH LOW MAINTENANCE GROUND  WITH LOW MAINTENANCE GROUND WITH LOW MAINTENANCE GROUND  LOW MAINTENANCE GROUND LOW MAINTENANCE GROUND  MAINTENANCE GROUND MAINTENANCE GROUND  GROUND GROUND COVER. 1.19. SIDE SLOPES OF ALL STOCKPILES OR EXTRACTION FACES TO BE SIDE SLOPES OF ALL STOCKPILES OR EXTRACTION FACES TO BE  SLOPES OF ALL STOCKPILES OR EXTRACTION FACES TO BE SLOPES OF ALL STOCKPILES OR EXTRACTION FACES TO BE  OF ALL STOCKPILES OR EXTRACTION FACES TO BE OF ALL STOCKPILES OR EXTRACTION FACES TO BE  ALL STOCKPILES OR EXTRACTION FACES TO BE ALL STOCKPILES OR EXTRACTION FACES TO BE  STOCKPILES OR EXTRACTION FACES TO BE STOCKPILES OR EXTRACTION FACES TO BE  OR EXTRACTION FACES TO BE OR EXTRACTION FACES TO BE  EXTRACTION FACES TO BE EXTRACTION FACES TO BE  FACES TO BE FACES TO BE  TO BE TO BE  BE BE MAINTAINED AT 70 DEGREES OR LESS BETWEEN EARLY APRIL  AT 70 DEGREES OR LESS BETWEEN EARLY APRIL AT 70 DEGREES OR LESS BETWEEN EARLY APRIL  70 DEGREES OR LESS BETWEEN EARLY APRIL 70 DEGREES OR LESS BETWEEN EARLY APRIL  DEGREES OR LESS BETWEEN EARLY APRIL DEGREES OR LESS BETWEEN EARLY APRIL  OR LESS BETWEEN EARLY APRIL OR LESS BETWEEN EARLY APRIL  LESS BETWEEN EARLY APRIL LESS BETWEEN EARLY APRIL  BETWEEN EARLY APRIL BETWEEN EARLY APRIL  EARLY APRIL EARLY APRIL  APRIL APRIL AND LATE AUGUST TO DETER BANK SWALLOWS FROM NESTING. 1.20. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC  CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC  SHALL BE RESPONSIBLE FOR ALL TRAFFIC SHALL BE RESPONSIBLE FOR ALL TRAFFIC  BE RESPONSIBLE FOR ALL TRAFFIC BE RESPONSIBLE FOR ALL TRAFFIC  RESPONSIBLE FOR ALL TRAFFIC RESPONSIBLE FOR ALL TRAFFIC  FOR ALL TRAFFIC FOR ALL TRAFFIC  ALL TRAFFIC ALL TRAFFIC  TRAFFIC TRAFFIC AND SAFETY MEASURES DURING THE CONSTRUCTION PERIOD  SAFETY MEASURES DURING THE CONSTRUCTION PERIOD SAFETY MEASURES DURING THE CONSTRUCTION PERIOD  MEASURES DURING THE CONSTRUCTION PERIOD MEASURES DURING THE CONSTRUCTION PERIOD  DURING THE CONSTRUCTION PERIOD DURING THE CONSTRUCTION PERIOD  THE CONSTRUCTION PERIOD THE CONSTRUCTION PERIOD  CONSTRUCTION PERIOD CONSTRUCTION PERIOD  PERIOD PERIOD INCLUDING THE SUPPLY, INSTALLATION AND REMOVAL OF ALL  THE SUPPLY, INSTALLATION AND REMOVAL OF ALL THE SUPPLY, INSTALLATION AND REMOVAL OF ALL  SUPPLY, INSTALLATION AND REMOVAL OF ALL SUPPLY, INSTALLATION AND REMOVAL OF ALL  INSTALLATION AND REMOVAL OF ALL INSTALLATION AND REMOVAL OF ALL  AND REMOVAL OF ALL AND REMOVAL OF ALL  REMOVAL OF ALL REMOVAL OF ALL  OF ALL OF ALL  ALL ALL NECESSARY SIGNALS, DELINEATORS, MARKERS, AND BARRIERS.  SIGNALS, DELINEATORS, MARKERS, AND BARRIERS. SIGNALS, DELINEATORS, MARKERS, AND BARRIERS.  DELINEATORS, MARKERS, AND BARRIERS. DELINEATORS, MARKERS, AND BARRIERS.  MARKERS, AND BARRIERS. MARKERS, AND BARRIERS.  AND BARRIERS. AND BARRIERS.  BARRIERS. BARRIERS. ALL SIGNS, ETC. SHALL CONFORM TO THE STANDARDS OF THE  SIGNS, ETC. SHALL CONFORM TO THE STANDARDS OF THE SIGNS, ETC. SHALL CONFORM TO THE STANDARDS OF THE  ETC. SHALL CONFORM TO THE STANDARDS OF THE ETC. SHALL CONFORM TO THE STANDARDS OF THE  SHALL CONFORM TO THE STANDARDS OF THE SHALL CONFORM TO THE STANDARDS OF THE  CONFORM TO THE STANDARDS OF THE CONFORM TO THE STANDARDS OF THE  TO THE STANDARDS OF THE TO THE STANDARDS OF THE  THE STANDARDS OF THE THE STANDARDS OF THE  STANDARDS OF THE STANDARDS OF THE  OF THE OF THE  THE THE LOCAL MUNICIPALITY AND THE MTO MANUAL OF UNIFORM  MUNICIPALITY AND THE MTO MANUAL OF UNIFORM MUNICIPALITY AND THE MTO MANUAL OF UNIFORM  AND THE MTO MANUAL OF UNIFORM AND THE MTO MANUAL OF UNIFORM  THE MTO MANUAL OF UNIFORM THE MTO MANUAL OF UNIFORM  MTO MANUAL OF UNIFORM MTO MANUAL OF UNIFORM  MANUAL OF UNIFORM MANUAL OF UNIFORM  OF UNIFORM OF UNIFORM  UNIFORM UNIFORM TRAFFIC CONTROL DEVICES.  1.21. THE POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS THE POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS  POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS  OF POLE LINES, CONDUITS, WATERMAINS, SEWERS OF POLE LINES, CONDUITS, WATERMAINS, SEWERS  POLE LINES, CONDUITS, WATERMAINS, SEWERS POLE LINES, CONDUITS, WATERMAINS, SEWERS  LINES, CONDUITS, WATERMAINS, SEWERS LINES, CONDUITS, WATERMAINS, SEWERS  CONDUITS, WATERMAINS, SEWERS CONDUITS, WATERMAINS, SEWERS  WATERMAINS, SEWERS WATERMAINS, SEWERS  SEWERS SEWERS AND OTHER UNDERGROUND AND OVERGROUND UTILITIES AND  OTHER UNDERGROUND AND OVERGROUND UTILITIES AND OTHER UNDERGROUND AND OVERGROUND UTILITIES AND  UNDERGROUND AND OVERGROUND UTILITIES AND UNDERGROUND AND OVERGROUND UTILITIES AND  AND OVERGROUND UTILITIES AND AND OVERGROUND UTILITIES AND  OVERGROUND UTILITIES AND OVERGROUND UTILITIES AND  UTILITIES AND UTILITIES AND  AND AND STRUCTURES IS NOT NECESSARILY SHOWN ON THE CONTRACT  IS NOT NECESSARILY SHOWN ON THE CONTRACT IS NOT NECESSARILY SHOWN ON THE CONTRACT  NOT NECESSARILY SHOWN ON THE CONTRACT NOT NECESSARILY SHOWN ON THE CONTRACT  NECESSARILY SHOWN ON THE CONTRACT NECESSARILY SHOWN ON THE CONTRACT  SHOWN ON THE CONTRACT SHOWN ON THE CONTRACT  ON THE CONTRACT ON THE CONTRACT  THE CONTRACT THE CONTRACT  CONTRACT CONTRACT DRAWINGS, AND, WHERE SHOWN, THE ACCURACY OF THE  AND, WHERE SHOWN, THE ACCURACY OF THE AND, WHERE SHOWN, THE ACCURACY OF THE  WHERE SHOWN, THE ACCURACY OF THE WHERE SHOWN, THE ACCURACY OF THE  SHOWN, THE ACCURACY OF THE SHOWN, THE ACCURACY OF THE  THE ACCURACY OF THE THE ACCURACY OF THE  ACCURACY OF THE ACCURACY OF THE  OF THE OF THE  THE THE POSITION OF SUCH UTILITIES AND STRUCTURES IS NOT  OF SUCH UTILITIES AND STRUCTURES IS NOT OF SUCH UTILITIES AND STRUCTURES IS NOT  SUCH UTILITIES AND STRUCTURES IS NOT SUCH UTILITIES AND STRUCTURES IS NOT  UTILITIES AND STRUCTURES IS NOT UTILITIES AND STRUCTURES IS NOT  AND STRUCTURES IS NOT AND STRUCTURES IS NOT  STRUCTURES IS NOT STRUCTURES IS NOT  IS NOT IS NOT  NOT NOT GUARANTEED. BEFORE STARTING WORK, THE CONTRACTOR  BEFORE STARTING WORK, THE CONTRACTOR BEFORE STARTING WORK, THE CONTRACTOR  STARTING WORK, THE CONTRACTOR STARTING WORK, THE CONTRACTOR  WORK, THE CONTRACTOR WORK, THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL INFORM HIMSELF OF THE EXACT LOCATION OF ALL SUCH  INFORM HIMSELF OF THE EXACT LOCATION OF ALL SUCH INFORM HIMSELF OF THE EXACT LOCATION OF ALL SUCH  HIMSELF OF THE EXACT LOCATION OF ALL SUCH HIMSELF OF THE EXACT LOCATION OF ALL SUCH  OF THE EXACT LOCATION OF ALL SUCH OF THE EXACT LOCATION OF ALL SUCH  THE EXACT LOCATION OF ALL SUCH THE EXACT LOCATION OF ALL SUCH  EXACT LOCATION OF ALL SUCH EXACT LOCATION OF ALL SUCH  LOCATION OF ALL SUCH LOCATION OF ALL SUCH  OF ALL SUCH OF ALL SUCH  ALL SUCH ALL SUCH  SUCH SUCH UTILITIES AND STRUCTURES AND SHALL ASSUME ALL LIABILITY  AND STRUCTURES AND SHALL ASSUME ALL LIABILITY AND STRUCTURES AND SHALL ASSUME ALL LIABILITY  STRUCTURES AND SHALL ASSUME ALL LIABILITY STRUCTURES AND SHALL ASSUME ALL LIABILITY  AND SHALL ASSUME ALL LIABILITY AND SHALL ASSUME ALL LIABILITY  SHALL ASSUME ALL LIABILITY SHALL ASSUME ALL LIABILITY  ASSUME ALL LIABILITY ASSUME ALL LIABILITY  ALL LIABILITY ALL LIABILITY  LIABILITY LIABILITY FOR DAMAGE TO THEM.  1.22. CONTRACTOR TO MAINTAIN A `CONFINED TRENCH CONDITION' IN CONTRACTOR TO MAINTAIN A `CONFINED TRENCH CONDITION' IN  TO MAINTAIN A `CONFINED TRENCH CONDITION' IN TO MAINTAIN A `CONFINED TRENCH CONDITION' IN  MAINTAIN A `CONFINED TRENCH CONDITION' IN MAINTAIN A `CONFINED TRENCH CONDITION' IN  A `CONFINED TRENCH CONDITION' IN A `CONFINED TRENCH CONDITION' IN  `CONFINED TRENCH CONDITION' IN `CONFINED TRENCH CONDITION' IN  TRENCH CONDITION' IN TRENCH CONDITION' IN  CONDITION' IN CONDITION' IN  IN IN ALL SEWER AND SERVICE TRENCHES. 1.23. FOLLOWING COMPLETION OF PROPOSED WORKS AND PRIOR TO FOLLOWING COMPLETION OF PROPOSED WORKS AND PRIOR TO  COMPLETION OF PROPOSED WORKS AND PRIOR TO COMPLETION OF PROPOSED WORKS AND PRIOR TO  OF PROPOSED WORKS AND PRIOR TO OF PROPOSED WORKS AND PRIOR TO  PROPOSED WORKS AND PRIOR TO PROPOSED WORKS AND PRIOR TO  WORKS AND PRIOR TO WORKS AND PRIOR TO  AND PRIOR TO AND PRIOR TO  PRIOR TO PRIOR TO  TO TO OCCUPANCY INSPECTION, ALL STORM AND SANITARY SEWERS  INSPECTION, ALL STORM AND SANITARY SEWERS INSPECTION, ALL STORM AND SANITARY SEWERS  ALL STORM AND SANITARY SEWERS ALL STORM AND SANITARY SEWERS  STORM AND SANITARY SEWERS STORM AND SANITARY SEWERS  AND SANITARY SEWERS AND SANITARY SEWERS  SANITARY SEWERS SANITARY SEWERS  SEWERS SEWERS ARE TO BE FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN  TO BE FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN TO BE FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN  BE FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN BE FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN  FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN FLUSHED, AND ALL CATCHBASIN AND CATCHBASIN  AND ALL CATCHBASIN AND CATCHBASIN AND ALL CATCHBASIN AND CATCHBASIN  ALL CATCHBASIN AND CATCHBASIN ALL CATCHBASIN AND CATCHBASIN  CATCHBASIN AND CATCHBASIN CATCHBASIN AND CATCHBASIN  AND CATCHBASIN AND CATCHBASIN  CATCHBASIN CATCHBASIN MANHOLE SUMPS ARE TO BE CLEANED OF DEBRIS AND SILT. 2. STORM SEWERS  STORM SEWERS  2.1. PIPE BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD PIPE BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  RIGID PIPE TO BE CLASS ``B'' AS PER OPSD RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  PIPE TO BE CLASS ``B'' AS PER OPSD PIPE TO BE CLASS ``B'' AS PER OPSD  TO BE CLASS ``B'' AS PER OPSD TO BE CLASS ``B'' AS PER OPSD  BE CLASS ``B'' AS PER OPSD BE CLASS ``B'' AS PER OPSD  CLASS ``B'' AS PER OPSD CLASS ``B'' AS PER OPSD  ``B'' AS PER OPSD ``B'' AS PER OPSD  AS PER OPSD AS PER OPSD  PER OPSD PER OPSD  OPSD OPSD 802.030, 802.031, OR 802.032. PIPE BEDDING FOR FLEXIBLE  802.031, OR 802.032. PIPE BEDDING FOR FLEXIBLE 802.031, OR 802.032. PIPE BEDDING FOR FLEXIBLE  OR 802.032. PIPE BEDDING FOR FLEXIBLE OR 802.032. PIPE BEDDING FOR FLEXIBLE  802.032. PIPE BEDDING FOR FLEXIBLE 802.032. PIPE BEDDING FOR FLEXIBLE  PIPE BEDDING FOR FLEXIBLE PIPE BEDDING FOR FLEXIBLE  BEDDING FOR FLEXIBLE BEDDING FOR FLEXIBLE  FOR FLEXIBLE FOR FLEXIBLE  FLEXIBLE FLEXIBLE PIPE TO BE AS PER OPSD 802.010. BEDDING MATERIAL AND  TO BE AS PER OPSD 802.010. BEDDING MATERIAL AND TO BE AS PER OPSD 802.010. BEDDING MATERIAL AND  BE AS PER OPSD 802.010. BEDDING MATERIAL AND BE AS PER OPSD 802.010. BEDDING MATERIAL AND  AS PER OPSD 802.010. BEDDING MATERIAL AND AS PER OPSD 802.010. BEDDING MATERIAL AND  PER OPSD 802.010. BEDDING MATERIAL AND PER OPSD 802.010. BEDDING MATERIAL AND  OPSD 802.010. BEDDING MATERIAL AND OPSD 802.010. BEDDING MATERIAL AND  802.010. BEDDING MATERIAL AND 802.010. BEDDING MATERIAL AND  BEDDING MATERIAL AND BEDDING MATERIAL AND  MATERIAL AND MATERIAL AND  AND AND COVER MATERIAL TO BE GRANULAR ``A''. TRENCH BACKFILL TO  MATERIAL TO BE GRANULAR ``A''. TRENCH BACKFILL TO MATERIAL TO BE GRANULAR ``A''. TRENCH BACKFILL TO  TO BE GRANULAR ``A''. TRENCH BACKFILL TO TO BE GRANULAR ``A''. TRENCH BACKFILL TO  BE GRANULAR ``A''. TRENCH BACKFILL TO BE GRANULAR ``A''. TRENCH BACKFILL TO  GRANULAR ``A''. TRENCH BACKFILL TO GRANULAR ``A''. TRENCH BACKFILL TO  ``A''. TRENCH BACKFILL TO ``A''. TRENCH BACKFILL TO  TRENCH BACKFILL TO TRENCH BACKFILL TO  BACKFILL TO BACKFILL TO  TO TO BE NATIVE MATERIAL REPLACED IN 300mm LIFTS AND  NATIVE MATERIAL REPLACED IN 300mm LIFTS AND NATIVE MATERIAL REPLACED IN 300mm LIFTS AND  MATERIAL REPLACED IN 300mm LIFTS AND MATERIAL REPLACED IN 300mm LIFTS AND  REPLACED IN 300mm LIFTS AND REPLACED IN 300mm LIFTS AND  IN 300mm LIFTS AND IN 300mm LIFTS AND  300mm LIFTS AND 300mm LIFTS AND  LIFTS AND LIFTS AND  AND AND COMPACTED TO 95% STANDARD PROCTOR DENSITY.  2.2. STORM SEWERS 200mm  TO 375mm  SHALL BE POLYVINYL STORM SEWERS 200mm  TO 375mm  SHALL BE POLYVINYL  SEWERS 200mm  TO 375mm  SHALL BE POLYVINYL SEWERS 200mm  TO 375mm  SHALL BE POLYVINYL  200mm  TO 375mm  SHALL BE POLYVINYL 200mm  TO 375mm  SHALL BE POLYVINYL TO 375mm  SHALL BE POLYVINYL  375mm  SHALL BE POLYVINYL 375mm  SHALL BE POLYVINYL SHALL BE POLYVINYL  BE POLYVINYL BE POLYVINYL  POLYVINYL POLYVINYL CHLORIDE (PVC) PIPE DR35 ASTM-D3034 OR RIBBED PVC  (PVC) PIPE DR35 ASTM-D3034 OR RIBBED PVC (PVC) PIPE DR35 ASTM-D3034 OR RIBBED PVC  PIPE DR35 ASTM-D3034 OR RIBBED PVC PIPE DR35 ASTM-D3034 OR RIBBED PVC  DR35 ASTM-D3034 OR RIBBED PVC DR35 ASTM-D3034 OR RIBBED PVC  ASTM-D3034 OR RIBBED PVC ASTM-D3034 OR RIBBED PVC  OR RIBBED PVC OR RIBBED PVC  RIBBED PVC RIBBED PVC  PVC PVC SEWER PIPE CSA B182.4-M90 ASTM-F794 WITH INTEGRAL BELL  PIPE CSA B182.4-M90 ASTM-F794 WITH INTEGRAL BELL PIPE CSA B182.4-M90 ASTM-F794 WITH INTEGRAL BELL  CSA B182.4-M90 ASTM-F794 WITH INTEGRAL BELL CSA B182.4-M90 ASTM-F794 WITH INTEGRAL BELL  B182.4-M90 ASTM-F794 WITH INTEGRAL BELL B182.4-M90 ASTM-F794 WITH INTEGRAL BELL  ASTM-F794 WITH INTEGRAL BELL ASTM-F794 WITH INTEGRAL BELL  WITH INTEGRAL BELL WITH INTEGRAL BELL  INTEGRAL BELL INTEGRAL BELL  BELL BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC SEALS. RIBBED  SPIGOT UTILIZING FLEXIBLE ELASTOMERIC SEALS. RIBBED SPIGOT UTILIZING FLEXIBLE ELASTOMERIC SEALS. RIBBED  UTILIZING FLEXIBLE ELASTOMERIC SEALS. RIBBED UTILIZING FLEXIBLE ELASTOMERIC SEALS. RIBBED  FLEXIBLE ELASTOMERIC SEALS. RIBBED FLEXIBLE ELASTOMERIC SEALS. RIBBED  ELASTOMERIC SEALS. RIBBED ELASTOMERIC SEALS. RIBBED  SEALS. RIBBED SEALS. RIBBED  RIBBED RIBBED PVC NOT TO BE USED WITHIN RIGHT-OF-WAY. 2.3. STORM SEWERS, 450mm  AND LARGER, SHALL BE CONCRETE STORM SEWERS, 450mm  AND LARGER, SHALL BE CONCRETE  SEWERS, 450mm  AND LARGER, SHALL BE CONCRETE SEWERS, 450mm  AND LARGER, SHALL BE CONCRETE  450mm  AND LARGER, SHALL BE CONCRETE 450mm  AND LARGER, SHALL BE CONCRETE AND LARGER, SHALL BE CONCRETE  LARGER, SHALL BE CONCRETE LARGER, SHALL BE CONCRETE  SHALL BE CONCRETE SHALL BE CONCRETE  BE CONCRETE BE CONCRETE  CONCRETE CONCRETE PIPE, CSA-A257.2 65-D WITH RUBBER GASKET JOINT OR  CSA-A257.2 65-D WITH RUBBER GASKET JOINT OR CSA-A257.2 65-D WITH RUBBER GASKET JOINT OR  65-D WITH RUBBER GASKET JOINT OR 65-D WITH RUBBER GASKET JOINT OR  WITH RUBBER GASKET JOINT OR WITH RUBBER GASKET JOINT OR  RUBBER GASKET JOINT OR RUBBER GASKET JOINT OR  GASKET JOINT OR GASKET JOINT OR  JOINT OR JOINT OR  OR OR RIBBED PVC SEWER PIPE CSA B182.4-M90 ASTM-F794 WITH  PVC SEWER PIPE CSA B182.4-M90 ASTM-F794 WITH PVC SEWER PIPE CSA B182.4-M90 ASTM-F794 WITH  SEWER PIPE CSA B182.4-M90 ASTM-F794 WITH SEWER PIPE CSA B182.4-M90 ASTM-F794 WITH  PIPE CSA B182.4-M90 ASTM-F794 WITH PIPE CSA B182.4-M90 ASTM-F794 WITH  CSA B182.4-M90 ASTM-F794 WITH CSA B182.4-M90 ASTM-F794 WITH  B182.4-M90 ASTM-F794 WITH B182.4-M90 ASTM-F794 WITH  ASTM-F794 WITH ASTM-F794 WITH  WITH WITH INTEGRAL BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  SPIGOT UTILIZING FLEXIBLE ELASTOMERIC SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  UTILIZING FLEXIBLE ELASTOMERIC UTILIZING FLEXIBLE ELASTOMERIC  FLEXIBLE ELASTOMERIC FLEXIBLE ELASTOMERIC  ELASTOMERIC ELASTOMERIC RIBBED PVC NOT TO BE USED WITHIN RIGHT-OF-WAY. 2.4. MANHOLES AND MANHOLE CATCHBASINS TO BE 1200mm  MANHOLES AND MANHOLE CATCHBASINS TO BE 1200mm   AND MANHOLE CATCHBASINS TO BE 1200mm  AND MANHOLE CATCHBASINS TO BE 1200mm   MANHOLE CATCHBASINS TO BE 1200mm  MANHOLE CATCHBASINS TO BE 1200mm   CATCHBASINS TO BE 1200mm  CATCHBASINS TO BE 1200mm   TO BE 1200mm  TO BE 1200mm   BE 1200mm  BE 1200mm   1200mm  1200mm PRECAST WITH ALUMINIUM STEPS AT 300mm CENTRES AS PER  WITH ALUMINIUM STEPS AT 300mm CENTRES AS PER WITH ALUMINIUM STEPS AT 300mm CENTRES AS PER  ALUMINIUM STEPS AT 300mm CENTRES AS PER ALUMINIUM STEPS AT 300mm CENTRES AS PER  STEPS AT 300mm CENTRES AS PER STEPS AT 300mm CENTRES AS PER  AT 300mm CENTRES AS PER AT 300mm CENTRES AS PER  300mm CENTRES AS PER 300mm CENTRES AS PER  CENTRES AS PER CENTRES AS PER  AS PER AS PER  PER PER OPSD 701.010 UNLESS OTHERWISE SPECIFIED. 2.5. CATCHBASINS TO BE 600mm SQUARE PRECAST AS PER OPSD CATCHBASINS TO BE 600mm SQUARE PRECAST AS PER OPSD  TO BE 600mm SQUARE PRECAST AS PER OPSD TO BE 600mm SQUARE PRECAST AS PER OPSD  BE 600mm SQUARE PRECAST AS PER OPSD BE 600mm SQUARE PRECAST AS PER OPSD  600mm SQUARE PRECAST AS PER OPSD 600mm SQUARE PRECAST AS PER OPSD  SQUARE PRECAST AS PER OPSD SQUARE PRECAST AS PER OPSD  PRECAST AS PER OPSD PRECAST AS PER OPSD  AS PER OPSD AS PER OPSD  PER OPSD PER OPSD  OPSD OPSD 705.010.  2.6. CATCHBASIN MANHOLES AND CATCHBASINS TO HAVE A MINIMUM CATCHBASIN MANHOLES AND CATCHBASINS TO HAVE A MINIMUM  MANHOLES AND CATCHBASINS TO HAVE A MINIMUM MANHOLES AND CATCHBASINS TO HAVE A MINIMUM  AND CATCHBASINS TO HAVE A MINIMUM AND CATCHBASINS TO HAVE A MINIMUM  CATCHBASINS TO HAVE A MINIMUM CATCHBASINS TO HAVE A MINIMUM  TO HAVE A MINIMUM TO HAVE A MINIMUM  HAVE A MINIMUM HAVE A MINIMUM  A MINIMUM A MINIMUM  MINIMUM MINIMUM 600mm DEEP SUMP. WHEN THE STRUCTURE INCLUDES THE  DEEP SUMP. WHEN THE STRUCTURE INCLUDES THE DEEP SUMP. WHEN THE STRUCTURE INCLUDES THE  SUMP. WHEN THE STRUCTURE INCLUDES THE SUMP. WHEN THE STRUCTURE INCLUDES THE  WHEN THE STRUCTURE INCLUDES THE WHEN THE STRUCTURE INCLUDES THE  THE STRUCTURE INCLUDES THE THE STRUCTURE INCLUDES THE  STRUCTURE INCLUDES THE STRUCTURE INCLUDES THE  INCLUDES THE INCLUDES THE  THE THE INSTALLATION OF A SNOUT (OR APPROVED EQUIVALENT) THE  OF A SNOUT (OR APPROVED EQUIVALENT) THE OF A SNOUT (OR APPROVED EQUIVALENT) THE  A SNOUT (OR APPROVED EQUIVALENT) THE A SNOUT (OR APPROVED EQUIVALENT) THE  SNOUT (OR APPROVED EQUIVALENT) THE SNOUT (OR APPROVED EQUIVALENT) THE  (OR APPROVED EQUIVALENT) THE (OR APPROVED EQUIVALENT) THE  APPROVED EQUIVALENT) THE APPROVED EQUIVALENT) THE  EQUIVALENT) THE EQUIVALENT) THE  THE THE SUMP DEPTH TO BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER  DEPTH TO BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER DEPTH TO BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER  TO BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER TO BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER  BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER BE MIN 2.5 TIMES THE OUTLET PIPE DIAMETER  MIN 2.5 TIMES THE OUTLET PIPE DIAMETER MIN 2.5 TIMES THE OUTLET PIPE DIAMETER  2.5 TIMES THE OUTLET PIPE DIAMETER 2.5 TIMES THE OUTLET PIPE DIAMETER  TIMES THE OUTLET PIPE DIAMETER TIMES THE OUTLET PIPE DIAMETER  THE OUTLET PIPE DIAMETER THE OUTLET PIPE DIAMETER  OUTLET PIPE DIAMETER OUTLET PIPE DIAMETER  PIPE DIAMETER PIPE DIAMETER  DIAMETER DIAMETER SIZE.   2.7. MANHOLE AND CATCHBASIN, FRAMES, GRATES, CASTINGS AND MANHOLE AND CATCHBASIN, FRAMES, GRATES, CASTINGS AND  AND CATCHBASIN, FRAMES, GRATES, CASTINGS AND AND CATCHBASIN, FRAMES, GRATES, CASTINGS AND  CATCHBASIN, FRAMES, GRATES, CASTINGS AND CATCHBASIN, FRAMES, GRATES, CASTINGS AND  FRAMES, GRATES, CASTINGS AND FRAMES, GRATES, CASTINGS AND  GRATES, CASTINGS AND GRATES, CASTINGS AND  CASTINGS AND CASTINGS AND  AND AND LIDS TO BE QUALITY GREY IRON ASTM A48 CLASS 30B.  2.8. STORM MANHOLE LIDS TO BE PER OPSD 401.010 - TYPE `B' STORM MANHOLE LIDS TO BE PER OPSD 401.010 - TYPE `B'  MANHOLE LIDS TO BE PER OPSD 401.010 - TYPE `B' MANHOLE LIDS TO BE PER OPSD 401.010 - TYPE `B'  LIDS TO BE PER OPSD 401.010 - TYPE `B' LIDS TO BE PER OPSD 401.010 - TYPE `B'  TO BE PER OPSD 401.010 - TYPE `B' TO BE PER OPSD 401.010 - TYPE `B'  BE PER OPSD 401.010 - TYPE `B' BE PER OPSD 401.010 - TYPE `B'  PER OPSD 401.010 - TYPE `B' PER OPSD 401.010 - TYPE `B'  OPSD 401.010 - TYPE `B' OPSD 401.010 - TYPE `B'  401.010 - TYPE `B' 401.010 - TYPE `B'  - TYPE `B' - TYPE `B'  TYPE `B' TYPE `B'  `B' `B' CATCHBASIN AND CATCHBASIN MANHOLE GRATES TO BE PER  AND CATCHBASIN MANHOLE GRATES TO BE PER AND CATCHBASIN MANHOLE GRATES TO BE PER  CATCHBASIN MANHOLE GRATES TO BE PER CATCHBASIN MANHOLE GRATES TO BE PER  MANHOLE GRATES TO BE PER MANHOLE GRATES TO BE PER  GRATES TO BE PER GRATES TO BE PER  TO BE PER TO BE PER  BE PER BE PER  PER PER OPSD 400.100. DITCH INLET CATCHBASIN GRATES TO BE PER  400.100. DITCH INLET CATCHBASIN GRATES TO BE PER 400.100. DITCH INLET CATCHBASIN GRATES TO BE PER  DITCH INLET CATCHBASIN GRATES TO BE PER DITCH INLET CATCHBASIN GRATES TO BE PER  INLET CATCHBASIN GRATES TO BE PER INLET CATCHBASIN GRATES TO BE PER  CATCHBASIN GRATES TO BE PER CATCHBASIN GRATES TO BE PER  GRATES TO BE PER GRATES TO BE PER  TO BE PER TO BE PER  BE PER BE PER  PER PER OPSD 403.010.  2.9. STORM STRUCTURES TO HAVE A MAXIMUM OF THREE STORM STRUCTURES TO HAVE A MAXIMUM OF THREE  STRUCTURES TO HAVE A MAXIMUM OF THREE STRUCTURES TO HAVE A MAXIMUM OF THREE  TO HAVE A MAXIMUM OF THREE TO HAVE A MAXIMUM OF THREE  HAVE A MAXIMUM OF THREE HAVE A MAXIMUM OF THREE  A MAXIMUM OF THREE A MAXIMUM OF THREE  MAXIMUM OF THREE MAXIMUM OF THREE  OF THREE OF THREE  THREE THREE ADJUSTMENT UNITS (300mm MAXIMUM TOTAL) AND A MINIMUM  UNITS (300mm MAXIMUM TOTAL) AND A MINIMUM UNITS (300mm MAXIMUM TOTAL) AND A MINIMUM  (300mm MAXIMUM TOTAL) AND A MINIMUM (300mm MAXIMUM TOTAL) AND A MINIMUM  MAXIMUM TOTAL) AND A MINIMUM MAXIMUM TOTAL) AND A MINIMUM  TOTAL) AND A MINIMUM TOTAL) AND A MINIMUM  AND A MINIMUM AND A MINIMUM  A MINIMUM A MINIMUM  MINIMUM MINIMUM OF ONE RISER. 2.10. STORM SEWERS AND SERVICES TO HAVE MINIMUM 1.4m COVER STORM SEWERS AND SERVICES TO HAVE MINIMUM 1.4m COVER  SEWERS AND SERVICES TO HAVE MINIMUM 1.4m COVER SEWERS AND SERVICES TO HAVE MINIMUM 1.4m COVER  AND SERVICES TO HAVE MINIMUM 1.4m COVER AND SERVICES TO HAVE MINIMUM 1.4m COVER  SERVICES TO HAVE MINIMUM 1.4m COVER SERVICES TO HAVE MINIMUM 1.4m COVER  TO HAVE MINIMUM 1.4m COVER TO HAVE MINIMUM 1.4m COVER  HAVE MINIMUM 1.4m COVER HAVE MINIMUM 1.4m COVER  MINIMUM 1.4m COVER MINIMUM 1.4m COVER  1.4m COVER 1.4m COVER  COVER COVER TO TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT,  TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT, TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT,  OF PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT, OF PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT,  PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT, PIPE. WHERE COVER TO TOP OF PIPE IS DEFICIENT,  WHERE COVER TO TOP OF PIPE IS DEFICIENT, WHERE COVER TO TOP OF PIPE IS DEFICIENT,  COVER TO TOP OF PIPE IS DEFICIENT, COVER TO TOP OF PIPE IS DEFICIENT,  TO TOP OF PIPE IS DEFICIENT, TO TOP OF PIPE IS DEFICIENT,  TOP OF PIPE IS DEFICIENT, TOP OF PIPE IS DEFICIENT,  OF PIPE IS DEFICIENT, OF PIPE IS DEFICIENT,  PIPE IS DEFICIENT, PIPE IS DEFICIENT,  IS DEFICIENT, IS DEFICIENT,  DEFICIENT, DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW BURIED SEWER PIPE IN  SHALL INSTALL SHALLOW BURIED SEWER PIPE IN SHALL INSTALL SHALLOW BURIED SEWER PIPE IN  INSTALL SHALLOW BURIED SEWER PIPE IN INSTALL SHALLOW BURIED SEWER PIPE IN  SHALLOW BURIED SEWER PIPE IN SHALLOW BURIED SEWER PIPE IN  BURIED SEWER PIPE IN BURIED SEWER PIPE IN  SEWER PIPE IN SEWER PIPE IN  PIPE IN PIPE IN  IN IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE INSULATION  WITH APPLICABLE ``SEWER PIPE INSULATION WITH APPLICABLE ``SEWER PIPE INSULATION  APPLICABLE ``SEWER PIPE INSULATION APPLICABLE ``SEWER PIPE INSULATION  ``SEWER PIPE INSULATION ``SEWER PIPE INSULATION  PIPE INSULATION PIPE INSULATION  INSULATION INSULATION DETAIL" INDICATED IN DRAWING DETAILS. INSULATION SHALL BE  INDICATED IN DRAWING DETAILS. INSULATION SHALL BE INDICATED IN DRAWING DETAILS. INSULATION SHALL BE  IN DRAWING DETAILS. INSULATION SHALL BE IN DRAWING DETAILS. INSULATION SHALL BE  DRAWING DETAILS. INSULATION SHALL BE DRAWING DETAILS. INSULATION SHALL BE  DETAILS. INSULATION SHALL BE DETAILS. INSULATION SHALL BE  INSULATION SHALL BE INSULATION SHALL BE  SHALL BE SHALL BE  BE BE RIGID EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A  EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A  POLYSTYRENE (EPS) BOARD, WITH A POLYSTYRENE (EPS) BOARD, WITH A  (EPS) BOARD, WITH A (EPS) BOARD, WITH A  BOARD, WITH A BOARD, WITH A  WITH A WITH A  A A THICKNESS SUFFICIENT TO PROVIDE AN RSI-1.76 (R10)  SUFFICIENT TO PROVIDE AN RSI-1.76 (R10) SUFFICIENT TO PROVIDE AN RSI-1.76 (R10)  TO PROVIDE AN RSI-1.76 (R10) TO PROVIDE AN RSI-1.76 (R10)  PROVIDE AN RSI-1.76 (R10) PROVIDE AN RSI-1.76 (R10)  AN RSI-1.76 (R10) AN RSI-1.76 (R10)  RSI-1.76 (R10) RSI-1.76 (R10)  (R10) (R10) INSULATING FACTOR (TYPICALLY 50-65mm). INSULATION BOARD  FACTOR (TYPICALLY 50-65mm). INSULATION BOARD FACTOR (TYPICALLY 50-65mm). INSULATION BOARD  (TYPICALLY 50-65mm). INSULATION BOARD (TYPICALLY 50-65mm). INSULATION BOARD  50-65mm). INSULATION BOARD 50-65mm). INSULATION BOARD  INSULATION BOARD INSULATION BOARD  BOARD BOARD WIDTH SHALL BE 1.8m FOR UP TO 200mm NOMINAL PIPE  SHALL BE 1.8m FOR UP TO 200mm NOMINAL PIPE SHALL BE 1.8m FOR UP TO 200mm NOMINAL PIPE  BE 1.8m FOR UP TO 200mm NOMINAL PIPE BE 1.8m FOR UP TO 200mm NOMINAL PIPE  1.8m FOR UP TO 200mm NOMINAL PIPE 1.8m FOR UP TO 200mm NOMINAL PIPE  FOR UP TO 200mm NOMINAL PIPE FOR UP TO 200mm NOMINAL PIPE  UP TO 200mm NOMINAL PIPE UP TO 200mm NOMINAL PIPE  TO 200mm NOMINAL PIPE TO 200mm NOMINAL PIPE  200mm NOMINAL PIPE 200mm NOMINAL PIPE  NOMINAL PIPE NOMINAL PIPE  PIPE PIPE DIAMETER, 2.4m FOR 201mm-800mm DIAMETER AND 3.0m FOR  2.4m FOR 201mm-800mm DIAMETER AND 3.0m FOR 2.4m FOR 201mm-800mm DIAMETER AND 3.0m FOR  FOR 201mm-800mm DIAMETER AND 3.0m FOR FOR 201mm-800mm DIAMETER AND 3.0m FOR  201mm-800mm DIAMETER AND 3.0m FOR 201mm-800mm DIAMETER AND 3.0m FOR  DIAMETER AND 3.0m FOR DIAMETER AND 3.0m FOR  AND 3.0m FOR AND 3.0m FOR  3.0m FOR 3.0m FOR  FOR FOR 801mm-1400mm. ALL JOINTS SHALL BE TIGHTLY BUTTED  ALL JOINTS SHALL BE TIGHTLY BUTTED ALL JOINTS SHALL BE TIGHTLY BUTTED  JOINTS SHALL BE TIGHTLY BUTTED JOINTS SHALL BE TIGHTLY BUTTED  SHALL BE TIGHTLY BUTTED SHALL BE TIGHTLY BUTTED  BE TIGHTLY BUTTED BE TIGHTLY BUTTED  TIGHTLY BUTTED TIGHTLY BUTTED  BUTTED BUTTED TOGETHER (TAPE OR OTHERWISE SECURE JOINTS TO RESIST  (TAPE OR OTHERWISE SECURE JOINTS TO RESIST (TAPE OR OTHERWISE SECURE JOINTS TO RESIST  OR OTHERWISE SECURE JOINTS TO RESIST OR OTHERWISE SECURE JOINTS TO RESIST  OTHERWISE SECURE JOINTS TO RESIST OTHERWISE SECURE JOINTS TO RESIST  SECURE JOINTS TO RESIST SECURE JOINTS TO RESIST  JOINTS TO RESIST JOINTS TO RESIST  TO RESIST TO RESIST  RESIST RESIST MOVEMENT DURING BACKFILL COVER). RIGID EPS BOARD SHALL  DURING BACKFILL COVER). RIGID EPS BOARD SHALL DURING BACKFILL COVER). RIGID EPS BOARD SHALL  BACKFILL COVER). RIGID EPS BOARD SHALL BACKFILL COVER). RIGID EPS BOARD SHALL  COVER). RIGID EPS BOARD SHALL COVER). RIGID EPS BOARD SHALL  RIGID EPS BOARD SHALL RIGID EPS BOARD SHALL  EPS BOARD SHALL EPS BOARD SHALL  BOARD SHALL BOARD SHALL  SHALL SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi),  A MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi), A MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi),  MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi), MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi),  COMPRESSIVE STRENGTH OF 140kPa (20psi), COMPRESSIVE STRENGTH OF 140kPa (20psi),  STRENGTH OF 140kPa (20psi), STRENGTH OF 140kPa (20psi),  OF 140kPa (20psi), OF 140kPa (20psi),  140kPa (20psi), 140kPa (20psi),  (20psi), (20psi), AND A MAXIMUM WATER ABSORPTION RATE OF 2.0% BY  A MAXIMUM WATER ABSORPTION RATE OF 2.0% BY A MAXIMUM WATER ABSORPTION RATE OF 2.0% BY  MAXIMUM WATER ABSORPTION RATE OF 2.0% BY MAXIMUM WATER ABSORPTION RATE OF 2.0% BY  WATER ABSORPTION RATE OF 2.0% BY WATER ABSORPTION RATE OF 2.0% BY  ABSORPTION RATE OF 2.0% BY ABSORPTION RATE OF 2.0% BY  RATE OF 2.0% BY RATE OF 2.0% BY  OF 2.0% BY OF 2.0% BY  2.0% BY 2.0% BY  BY BY VOLUME. ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM OR  ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM OR ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM OR  PRODUCTS ARE DOW STYROFOAM-SM OR PRODUCTS ARE DOW STYROFOAM-SM OR  ARE DOW STYROFOAM-SM OR ARE DOW STYROFOAM-SM OR  DOW STYROFOAM-SM OR DOW STYROFOAM-SM OR  STYROFOAM-SM OR STYROFOAM-SM OR  OR OR -HI (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  LINE), OWENS CORNING FOAMULAR (200, 250, OR LINE), OWENS CORNING FOAMULAR (200, 250, OR  OWENS CORNING FOAMULAR (200, 250, OR OWENS CORNING FOAMULAR (200, 250, OR  CORNING FOAMULAR (200, 250, OR CORNING FOAMULAR (200, 250, OR  FOAMULAR (200, 250, OR FOAMULAR (200, 250, OR  (200, 250, OR (200, 250, OR  250, OR 250, OR  OR OR HIGHER), PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED  PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED  HD-M28 OR OTHER ENGINEER-APPROVED HD-M28 OR OTHER ENGINEER-APPROVED  OR OTHER ENGINEER-APPROVED OR OTHER ENGINEER-APPROVED  OTHER ENGINEER-APPROVED OTHER ENGINEER-APPROVED  ENGINEER-APPROVED ENGINEER-APPROVED EQUIVALENT. 2.11. UNDER NO CIRCUMSTANCES SHALL THE BUILDING FOUNDATION UNDER NO CIRCUMSTANCES SHALL THE BUILDING FOUNDATION  NO CIRCUMSTANCES SHALL THE BUILDING FOUNDATION NO CIRCUMSTANCES SHALL THE BUILDING FOUNDATION  CIRCUMSTANCES SHALL THE BUILDING FOUNDATION CIRCUMSTANCES SHALL THE BUILDING FOUNDATION  SHALL THE BUILDING FOUNDATION SHALL THE BUILDING FOUNDATION  THE BUILDING FOUNDATION THE BUILDING FOUNDATION  BUILDING FOUNDATION BUILDING FOUNDATION  FOUNDATION FOUNDATION DRAINS BE CONNECTED DIRECTLY TO THE STORM SEWER  BE CONNECTED DIRECTLY TO THE STORM SEWER BE CONNECTED DIRECTLY TO THE STORM SEWER  CONNECTED DIRECTLY TO THE STORM SEWER CONNECTED DIRECTLY TO THE STORM SEWER  DIRECTLY TO THE STORM SEWER DIRECTLY TO THE STORM SEWER  TO THE STORM SEWER TO THE STORM SEWER  THE STORM SEWER THE STORM SEWER  STORM SEWER STORM SEWER  SEWER SEWER SYSTEM.  2.12. ALL WEEPING TILE DRAINAGE TO BE PUMPED TO THE STORM ALL WEEPING TILE DRAINAGE TO BE PUMPED TO THE STORM  WEEPING TILE DRAINAGE TO BE PUMPED TO THE STORM WEEPING TILE DRAINAGE TO BE PUMPED TO THE STORM  TILE DRAINAGE TO BE PUMPED TO THE STORM TILE DRAINAGE TO BE PUMPED TO THE STORM  DRAINAGE TO BE PUMPED TO THE STORM DRAINAGE TO BE PUMPED TO THE STORM  TO BE PUMPED TO THE STORM TO BE PUMPED TO THE STORM  BE PUMPED TO THE STORM BE PUMPED TO THE STORM  PUMPED TO THE STORM PUMPED TO THE STORM  TO THE STORM TO THE STORM  THE STORM THE STORM  STORM STORM SEWER SYSTEM.  2.13. FLOW CONTROL ROOF DRAINS TO BE ZURN MODEL Z1O5 - FLOW CONTROL ROOF DRAINS TO BE ZURN MODEL Z1O5 -  CONTROL ROOF DRAINS TO BE ZURN MODEL Z1O5 - CONTROL ROOF DRAINS TO BE ZURN MODEL Z1O5 -  ROOF DRAINS TO BE ZURN MODEL Z1O5 - ROOF DRAINS TO BE ZURN MODEL Z1O5 -  DRAINS TO BE ZURN MODEL Z1O5 - DRAINS TO BE ZURN MODEL Z1O5 -  TO BE ZURN MODEL Z1O5 - TO BE ZURN MODEL Z1O5 -  BE ZURN MODEL Z1O5 - BE ZURN MODEL Z1O5 -  ZURN MODEL Z1O5 - ZURN MODEL Z1O5 -  MODEL Z1O5 - MODEL Z1O5 -  Z1O5 - Z1O5 -  - - SINGLE NOTCH (8.95 lpm/cm of head) OR APPROVED  NOTCH (8.95 lpm/cm of head) OR APPROVED NOTCH (8.95 lpm/cm of head) OR APPROVED  (8.95 lpm/cm of head) OR APPROVED (8.95 lpm/cm of head) OR APPROVED  lpm/cm of head) OR APPROVED lpm/cm of head) OR APPROVED  of head) OR APPROVED of head) OR APPROVED  head) OR APPROVED head) OR APPROVED  OR APPROVED OR APPROVED  APPROVED APPROVED EQUIVALENT. 3. SANITARY SEWERS  SANITARY SEWERS  3.1. PIPE BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD PIPE BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  RIGID PIPE TO BE CLASS ``B'' AS PER OPSD RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  PIPE TO BE CLASS ``B'' AS PER OPSD PIPE TO BE CLASS ``B'' AS PER OPSD  TO BE CLASS ``B'' AS PER OPSD TO BE CLASS ``B'' AS PER OPSD  BE CLASS ``B'' AS PER OPSD BE CLASS ``B'' AS PER OPSD  CLASS ``B'' AS PER OPSD CLASS ``B'' AS PER OPSD  ``B'' AS PER OPSD ``B'' AS PER OPSD  AS PER OPSD AS PER OPSD  PER OPSD PER OPSD  OPSD OPSD 802.030. PIPE BEDDING FOR FLEXIBLE PIPE TO BE AS PER  PIPE BEDDING FOR FLEXIBLE PIPE TO BE AS PER PIPE BEDDING FOR FLEXIBLE PIPE TO BE AS PER  BEDDING FOR FLEXIBLE PIPE TO BE AS PER BEDDING FOR FLEXIBLE PIPE TO BE AS PER  FOR FLEXIBLE PIPE TO BE AS PER FOR FLEXIBLE PIPE TO BE AS PER  FLEXIBLE PIPE TO BE AS PER FLEXIBLE PIPE TO BE AS PER  PIPE TO BE AS PER PIPE TO BE AS PER  TO BE AS PER TO BE AS PER  BE AS PER BE AS PER  AS PER AS PER  PER PER OPSD 802.010. BEDDING MATERIAL AND COVER MATERIAL TO BE  802.010. BEDDING MATERIAL AND COVER MATERIAL TO BE 802.010. BEDDING MATERIAL AND COVER MATERIAL TO BE  BEDDING MATERIAL AND COVER MATERIAL TO BE BEDDING MATERIAL AND COVER MATERIAL TO BE  MATERIAL AND COVER MATERIAL TO BE MATERIAL AND COVER MATERIAL TO BE  AND COVER MATERIAL TO BE AND COVER MATERIAL TO BE  COVER MATERIAL TO BE COVER MATERIAL TO BE  MATERIAL TO BE MATERIAL TO BE  TO BE TO BE  BE BE GRANULAR ``A''. TRENCH BACKFILL TO BE NATIVE MATERIAL  ``A''. TRENCH BACKFILL TO BE NATIVE MATERIAL ``A''. TRENCH BACKFILL TO BE NATIVE MATERIAL  TRENCH BACKFILL TO BE NATIVE MATERIAL TRENCH BACKFILL TO BE NATIVE MATERIAL  BACKFILL TO BE NATIVE MATERIAL BACKFILL TO BE NATIVE MATERIAL  TO BE NATIVE MATERIAL TO BE NATIVE MATERIAL  BE NATIVE MATERIAL BE NATIVE MATERIAL  NATIVE MATERIAL NATIVE MATERIAL  MATERIAL MATERIAL REPLACED IN 300mm LIFTS AND COMPACTED TO 95%  IN 300mm LIFTS AND COMPACTED TO 95% IN 300mm LIFTS AND COMPACTED TO 95%  300mm LIFTS AND COMPACTED TO 95% 300mm LIFTS AND COMPACTED TO 95%  LIFTS AND COMPACTED TO 95% LIFTS AND COMPACTED TO 95%  AND COMPACTED TO 95% AND COMPACTED TO 95%  COMPACTED TO 95% COMPACTED TO 95%  TO 95% TO 95%  95% 95% STANDARD PROCTOR DENSITY.  3.2. SANITARY SEWERS 200mm  TO 600mm  INCLUSIVE SHALL BE SANITARY SEWERS 200mm  TO 600mm  INCLUSIVE SHALL BE  SEWERS 200mm  TO 600mm  INCLUSIVE SHALL BE SEWERS 200mm  TO 600mm  INCLUSIVE SHALL BE  200mm  TO 600mm  INCLUSIVE SHALL BE 200mm  TO 600mm  INCLUSIVE SHALL BE TO 600mm  INCLUSIVE SHALL BE  600mm  INCLUSIVE SHALL BE 600mm  INCLUSIVE SHALL BE INCLUSIVE SHALL BE  SHALL BE SHALL BE  BE BE POLYVINYL CHLORIDE (PVC) PIPE DR35 ASTM-D3034 WITH  CHLORIDE (PVC) PIPE DR35 ASTM-D3034 WITH CHLORIDE (PVC) PIPE DR35 ASTM-D3034 WITH  (PVC) PIPE DR35 ASTM-D3034 WITH (PVC) PIPE DR35 ASTM-D3034 WITH  PIPE DR35 ASTM-D3034 WITH PIPE DR35 ASTM-D3034 WITH  DR35 ASTM-D3034 WITH DR35 ASTM-D3034 WITH  ASTM-D3034 WITH ASTM-D3034 WITH  WITH WITH INTEGRAL BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC BELL AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC AND SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  SPIGOT UTILIZING FLEXIBLE ELASTOMERIC SPIGOT UTILIZING FLEXIBLE ELASTOMERIC  UTILIZING FLEXIBLE ELASTOMERIC UTILIZING FLEXIBLE ELASTOMERIC  FLEXIBLE ELASTOMERIC FLEXIBLE ELASTOMERIC  ELASTOMERIC ELASTOMERIC SEALS.  3.3. MANHOLES TO BE 1200mm  PRECAST WITH ALUMINIUM STEPS MANHOLES TO BE 1200mm  PRECAST WITH ALUMINIUM STEPS  TO BE 1200mm  PRECAST WITH ALUMINIUM STEPS TO BE 1200mm  PRECAST WITH ALUMINIUM STEPS  BE 1200mm  PRECAST WITH ALUMINIUM STEPS BE 1200mm  PRECAST WITH ALUMINIUM STEPS  1200mm  PRECAST WITH ALUMINIUM STEPS 1200mm  PRECAST WITH ALUMINIUM STEPS PRECAST WITH ALUMINIUM STEPS  WITH ALUMINIUM STEPS WITH ALUMINIUM STEPS  ALUMINIUM STEPS ALUMINIUM STEPS  STEPS STEPS AT 300mm CENTRES AS PER OPSD 701.010 UNLESS OTHERWISE  300mm CENTRES AS PER OPSD 701.010 UNLESS OTHERWISE 300mm CENTRES AS PER OPSD 701.010 UNLESS OTHERWISE  CENTRES AS PER OPSD 701.010 UNLESS OTHERWISE CENTRES AS PER OPSD 701.010 UNLESS OTHERWISE  AS PER OPSD 701.010 UNLESS OTHERWISE AS PER OPSD 701.010 UNLESS OTHERWISE  PER OPSD 701.010 UNLESS OTHERWISE PER OPSD 701.010 UNLESS OTHERWISE  OPSD 701.010 UNLESS OTHERWISE OPSD 701.010 UNLESS OTHERWISE  701.010 UNLESS OTHERWISE 701.010 UNLESS OTHERWISE  UNLESS OTHERWISE UNLESS OTHERWISE  OTHERWISE OTHERWISE SPECIFIED.  3.4. MANHOLES TO BE BENCHED PER OPSD 701.021. MANHOLES TO BE BENCHED PER OPSD 701.021. 3.5. SANITARY MANHOLE LIDS TO BE PER OPSD 401.010 -TYPE `A'.  SANITARY MANHOLE LIDS TO BE PER OPSD 401.010 -TYPE `A'.  3.6. MANHOLE FRAMES, CASTINGS AND LIDS TO BE QUALITY GREY MANHOLE FRAMES, CASTINGS AND LIDS TO BE QUALITY GREY  FRAMES, CASTINGS AND LIDS TO BE QUALITY GREY FRAMES, CASTINGS AND LIDS TO BE QUALITY GREY  CASTINGS AND LIDS TO BE QUALITY GREY CASTINGS AND LIDS TO BE QUALITY GREY  AND LIDS TO BE QUALITY GREY AND LIDS TO BE QUALITY GREY  LIDS TO BE QUALITY GREY LIDS TO BE QUALITY GREY  TO BE QUALITY GREY TO BE QUALITY GREY  BE QUALITY GREY BE QUALITY GREY  QUALITY GREY QUALITY GREY  GREY GREY IRON ASTM A48 CLASS 30B. 3.7. SANITARY STRUCTURES TO HAVE A MAXIMUM OF THREE SANITARY STRUCTURES TO HAVE A MAXIMUM OF THREE  STRUCTURES TO HAVE A MAXIMUM OF THREE STRUCTURES TO HAVE A MAXIMUM OF THREE  TO HAVE A MAXIMUM OF THREE TO HAVE A MAXIMUM OF THREE  HAVE A MAXIMUM OF THREE HAVE A MAXIMUM OF THREE  A MAXIMUM OF THREE A MAXIMUM OF THREE  MAXIMUM OF THREE MAXIMUM OF THREE  OF THREE OF THREE  THREE THREE ADJUSTMENT UNITS (300mm MAXIMUM TOTAL) AND A MINIMUM  UNITS (300mm MAXIMUM TOTAL) AND A MINIMUM UNITS (300mm MAXIMUM TOTAL) AND A MINIMUM  (300mm MAXIMUM TOTAL) AND A MINIMUM (300mm MAXIMUM TOTAL) AND A MINIMUM  MAXIMUM TOTAL) AND A MINIMUM MAXIMUM TOTAL) AND A MINIMUM  TOTAL) AND A MINIMUM TOTAL) AND A MINIMUM  AND A MINIMUM AND A MINIMUM  A MINIMUM A MINIMUM  MINIMUM MINIMUM OF ONE RISER. 3.8. SANITARY SEWERS AND SERVICES TO HAVE MINIMUM 1.4m SANITARY SEWERS AND SERVICES TO HAVE MINIMUM 1.4m  SEWERS AND SERVICES TO HAVE MINIMUM 1.4m SEWERS AND SERVICES TO HAVE MINIMUM 1.4m  AND SERVICES TO HAVE MINIMUM 1.4m AND SERVICES TO HAVE MINIMUM 1.4m  SERVICES TO HAVE MINIMUM 1.4m SERVICES TO HAVE MINIMUM 1.4m  TO HAVE MINIMUM 1.4m TO HAVE MINIMUM 1.4m  HAVE MINIMUM 1.4m HAVE MINIMUM 1.4m  MINIMUM 1.4m MINIMUM 1.4m  1.4m 1.4m COVER ON TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS  ON TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS ON TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS  TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS  OF PIPE. WHERE COVER TO TOP OF PIPE IS OF PIPE. WHERE COVER TO TOP OF PIPE IS  PIPE. WHERE COVER TO TOP OF PIPE IS PIPE. WHERE COVER TO TOP OF PIPE IS  WHERE COVER TO TOP OF PIPE IS WHERE COVER TO TOP OF PIPE IS  COVER TO TOP OF PIPE IS COVER TO TOP OF PIPE IS  TO TOP OF PIPE IS TO TOP OF PIPE IS  TOP OF PIPE IS TOP OF PIPE IS  OF PIPE IS OF PIPE IS  PIPE IS PIPE IS  IS IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW BURIED PIPE  CONTRACTOR SHALL INSTALL SHALLOW BURIED PIPE CONTRACTOR SHALL INSTALL SHALLOW BURIED PIPE  SHALL INSTALL SHALLOW BURIED PIPE SHALL INSTALL SHALLOW BURIED PIPE  INSTALL SHALLOW BURIED PIPE INSTALL SHALLOW BURIED PIPE  SHALLOW BURIED PIPE SHALLOW BURIED PIPE  BURIED PIPE BURIED PIPE  PIPE PIPE IN ACCORDANCE WITH APPLICABLE ``SEWER PIPE INSULATION  ACCORDANCE WITH APPLICABLE ``SEWER PIPE INSULATION ACCORDANCE WITH APPLICABLE ``SEWER PIPE INSULATION  WITH APPLICABLE ``SEWER PIPE INSULATION WITH APPLICABLE ``SEWER PIPE INSULATION  APPLICABLE ``SEWER PIPE INSULATION APPLICABLE ``SEWER PIPE INSULATION  ``SEWER PIPE INSULATION ``SEWER PIPE INSULATION  PIPE INSULATION PIPE INSULATION  INSULATION INSULATION DETAIL" INDICATED IN DRAWING DETAILS. INSULATION SHALL BE  INDICATED IN DRAWING DETAILS. INSULATION SHALL BE INDICATED IN DRAWING DETAILS. INSULATION SHALL BE  IN DRAWING DETAILS. INSULATION SHALL BE IN DRAWING DETAILS. INSULATION SHALL BE  DRAWING DETAILS. INSULATION SHALL BE DRAWING DETAILS. INSULATION SHALL BE  DETAILS. INSULATION SHALL BE DETAILS. INSULATION SHALL BE  INSULATION SHALL BE INSULATION SHALL BE  SHALL BE SHALL BE  BE BE RIGID EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A  EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A  POLYSTYRENE (EPS) BOARD, WITH A POLYSTYRENE (EPS) BOARD, WITH A  (EPS) BOARD, WITH A (EPS) BOARD, WITH A  BOARD, WITH A BOARD, WITH A  WITH A WITH A  A A THICKNESS SUFFICIENT TO PROVIDE AN RSI-1.76 (R10)  SUFFICIENT TO PROVIDE AN RSI-1.76 (R10) SUFFICIENT TO PROVIDE AN RSI-1.76 (R10)  TO PROVIDE AN RSI-1.76 (R10) TO PROVIDE AN RSI-1.76 (R10)  PROVIDE AN RSI-1.76 (R10) PROVIDE AN RSI-1.76 (R10)  AN RSI-1.76 (R10) AN RSI-1.76 (R10)  RSI-1.76 (R10) RSI-1.76 (R10)  (R10) (R10) INSULATING FACTOR (TYPICALLY 50-65mm). INSULATION BOARD  FACTOR (TYPICALLY 50-65mm). INSULATION BOARD FACTOR (TYPICALLY 50-65mm). INSULATION BOARD  (TYPICALLY 50-65mm). INSULATION BOARD (TYPICALLY 50-65mm). INSULATION BOARD  50-65mm). INSULATION BOARD 50-65mm). INSULATION BOARD  INSULATION BOARD INSULATION BOARD  BOARD BOARD WIDTH SHALL BE 1.8m FOR UP TO 200mm NOMINAL PIPE  SHALL BE 1.8m FOR UP TO 200mm NOMINAL PIPE SHALL BE 1.8m FOR UP TO 200mm NOMINAL PIPE  BE 1.8m FOR UP TO 200mm NOMINAL PIPE BE 1.8m FOR UP TO 200mm NOMINAL PIPE  1.8m FOR UP TO 200mm NOMINAL PIPE 1.8m FOR UP TO 200mm NOMINAL PIPE  FOR UP TO 200mm NOMINAL PIPE FOR UP TO 200mm NOMINAL PIPE  UP TO 200mm NOMINAL PIPE UP TO 200mm NOMINAL PIPE  TO 200mm NOMINAL PIPE TO 200mm NOMINAL PIPE  200mm NOMINAL PIPE 200mm NOMINAL PIPE  NOMINAL PIPE NOMINAL PIPE  PIPE PIPE DIAMETER, 2.4m FOR 201mm-800mm DIAMETER AND 3.0m FOR  2.4m FOR 201mm-800mm DIAMETER AND 3.0m FOR 2.4m FOR 201mm-800mm DIAMETER AND 3.0m FOR  FOR 201mm-800mm DIAMETER AND 3.0m FOR FOR 201mm-800mm DIAMETER AND 3.0m FOR  201mm-800mm DIAMETER AND 3.0m FOR 201mm-800mm DIAMETER AND 3.0m FOR  DIAMETER AND 3.0m FOR DIAMETER AND 3.0m FOR  AND 3.0m FOR AND 3.0m FOR  3.0m FOR 3.0m FOR  FOR FOR 801mm-1400mm. ALL JOINTS SHALL BE TIGHTLY BUTTED  ALL JOINTS SHALL BE TIGHTLY BUTTED ALL JOINTS SHALL BE TIGHTLY BUTTED  JOINTS SHALL BE TIGHTLY BUTTED JOINTS SHALL BE TIGHTLY BUTTED  SHALL BE TIGHTLY BUTTED SHALL BE TIGHTLY BUTTED  BE TIGHTLY BUTTED BE TIGHTLY BUTTED  TIGHTLY BUTTED TIGHTLY BUTTED  BUTTED BUTTED TOGETHER (TAPE OR OTHERWISE SECURE JOINTS TO RESIST  (TAPE OR OTHERWISE SECURE JOINTS TO RESIST (TAPE OR OTHERWISE SECURE JOINTS TO RESIST  OR OTHERWISE SECURE JOINTS TO RESIST OR OTHERWISE SECURE JOINTS TO RESIST  OTHERWISE SECURE JOINTS TO RESIST OTHERWISE SECURE JOINTS TO RESIST  SECURE JOINTS TO RESIST SECURE JOINTS TO RESIST  JOINTS TO RESIST JOINTS TO RESIST  TO RESIST TO RESIST  RESIST RESIST MOVEMENT DURING BACKFILL PLACEMENT). RIGID EPS BOARD  DURING BACKFILL PLACEMENT). RIGID EPS BOARD DURING BACKFILL PLACEMENT). RIGID EPS BOARD  BACKFILL PLACEMENT). RIGID EPS BOARD BACKFILL PLACEMENT). RIGID EPS BOARD  PLACEMENT). RIGID EPS BOARD PLACEMENT). RIGID EPS BOARD  RIGID EPS BOARD RIGID EPS BOARD  EPS BOARD EPS BOARD  BOARD BOARD SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 140kPa  HAVE A MINIMUM COMPRESSIVE STRENGTH OF 140kPa HAVE A MINIMUM COMPRESSIVE STRENGTH OF 140kPa  A MINIMUM COMPRESSIVE STRENGTH OF 140kPa A MINIMUM COMPRESSIVE STRENGTH OF 140kPa  MINIMUM COMPRESSIVE STRENGTH OF 140kPa MINIMUM COMPRESSIVE STRENGTH OF 140kPa  COMPRESSIVE STRENGTH OF 140kPa COMPRESSIVE STRENGTH OF 140kPa  STRENGTH OF 140kPa STRENGTH OF 140kPa  OF 140kPa OF 140kPa  140kPa 140kPa (20psi), AND A MAXIMUM WATER ABSORPTION RATE OF 2.0%  AND A MAXIMUM WATER ABSORPTION RATE OF 2.0% AND A MAXIMUM WATER ABSORPTION RATE OF 2.0%  A MAXIMUM WATER ABSORPTION RATE OF 2.0% A MAXIMUM WATER ABSORPTION RATE OF 2.0%  MAXIMUM WATER ABSORPTION RATE OF 2.0% MAXIMUM WATER ABSORPTION RATE OF 2.0%  WATER ABSORPTION RATE OF 2.0% WATER ABSORPTION RATE OF 2.0%  ABSORPTION RATE OF 2.0% ABSORPTION RATE OF 2.0%  RATE OF 2.0% RATE OF 2.0%  OF 2.0% OF 2.0%  2.0% 2.0% BY VOLUME. ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM  VOLUME. ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM VOLUME. ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM  ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM  PRODUCTS ARE DOW STYROFOAM-SM PRODUCTS ARE DOW STYROFOAM-SM  ARE DOW STYROFOAM-SM ARE DOW STYROFOAM-SM  DOW STYROFOAM-SM DOW STYROFOAM-SM  STYROFOAM-SM STYROFOAM-SM OR -HI (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  -HI (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR -HI (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  LINE), OWENS CORNING FOAMULAR (200, 250, OR LINE), OWENS CORNING FOAMULAR (200, 250, OR  OWENS CORNING FOAMULAR (200, 250, OR OWENS CORNING FOAMULAR (200, 250, OR  CORNING FOAMULAR (200, 250, OR CORNING FOAMULAR (200, 250, OR  FOAMULAR (200, 250, OR FOAMULAR (200, 250, OR  (200, 250, OR (200, 250, OR  250, OR 250, OR  OR OR HIGHER), PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED  PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED  HD-M28 OR OTHER ENGINEER-APPROVED HD-M28 OR OTHER ENGINEER-APPROVED  OR OTHER ENGINEER-APPROVED OR OTHER ENGINEER-APPROVED  OTHER ENGINEER-APPROVED OTHER ENGINEER-APPROVED  ENGINEER-APPROVED ENGINEER-APPROVED EQUIVALENT. 3.9. CONTRACTOR RESPONSIBLE FOR TESTING OF SANITARY SEWERS CONTRACTOR RESPONSIBLE FOR TESTING OF SANITARY SEWERS  RESPONSIBLE FOR TESTING OF SANITARY SEWERS RESPONSIBLE FOR TESTING OF SANITARY SEWERS  FOR TESTING OF SANITARY SEWERS FOR TESTING OF SANITARY SEWERS  TESTING OF SANITARY SEWERS TESTING OF SANITARY SEWERS  OF SANITARY SEWERS OF SANITARY SEWERS  SANITARY SEWERS SANITARY SEWERS  SEWERS SEWERS IN ACCORDANCE WITH OPSS 410.  4. WATERMAINS  WATERMAINS  4.1. PIPE BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD PIPE BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD BEDDING FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD FOR RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  RIGID PIPE TO BE CLASS ``B'' AS PER OPSD RIGID PIPE TO BE CLASS ``B'' AS PER OPSD  PIPE TO BE CLASS ``B'' AS PER OPSD PIPE TO BE CLASS ``B'' AS PER OPSD  TO BE CLASS ``B'' AS PER OPSD TO BE CLASS ``B'' AS PER OPSD  BE CLASS ``B'' AS PER OPSD BE CLASS ``B'' AS PER OPSD  CLASS ``B'' AS PER OPSD CLASS ``B'' AS PER OPSD  ``B'' AS PER OPSD ``B'' AS PER OPSD  AS PER OPSD AS PER OPSD  PER OPSD PER OPSD  OPSD OPSD 802.030. PIPE BEDDING FOR FLEXIBLE PIPE TO BE AS PER  PIPE BEDDING FOR FLEXIBLE PIPE TO BE AS PER PIPE BEDDING FOR FLEXIBLE PIPE TO BE AS PER  BEDDING FOR FLEXIBLE PIPE TO BE AS PER BEDDING FOR FLEXIBLE PIPE TO BE AS PER  FOR FLEXIBLE PIPE TO BE AS PER FOR FLEXIBLE PIPE TO BE AS PER  FLEXIBLE PIPE TO BE AS PER FLEXIBLE PIPE TO BE AS PER  PIPE TO BE AS PER PIPE TO BE AS PER  TO BE AS PER TO BE AS PER  BE AS PER BE AS PER  AS PER AS PER  PER PER OPSD 802.010. BEDDING MATERIAL AND COVER MATERIAL TO BE  802.010. BEDDING MATERIAL AND COVER MATERIAL TO BE 802.010. BEDDING MATERIAL AND COVER MATERIAL TO BE  BEDDING MATERIAL AND COVER MATERIAL TO BE BEDDING MATERIAL AND COVER MATERIAL TO BE  MATERIAL AND COVER MATERIAL TO BE MATERIAL AND COVER MATERIAL TO BE  AND COVER MATERIAL TO BE AND COVER MATERIAL TO BE  COVER MATERIAL TO BE COVER MATERIAL TO BE  MATERIAL TO BE MATERIAL TO BE  TO BE TO BE  BE BE GRANULAR ``A''. TRENCH BACKFILL TO BE NATIVE MATERIAL  ``A''. TRENCH BACKFILL TO BE NATIVE MATERIAL ``A''. TRENCH BACKFILL TO BE NATIVE MATERIAL  TRENCH BACKFILL TO BE NATIVE MATERIAL TRENCH BACKFILL TO BE NATIVE MATERIAL  BACKFILL TO BE NATIVE MATERIAL BACKFILL TO BE NATIVE MATERIAL  TO BE NATIVE MATERIAL TO BE NATIVE MATERIAL  BE NATIVE MATERIAL BE NATIVE MATERIAL  NATIVE MATERIAL NATIVE MATERIAL  MATERIAL MATERIAL REPLACED IN 300mm LIFTS AND COMPACTED TO 95%  IN 300mm LIFTS AND COMPACTED TO 95% IN 300mm LIFTS AND COMPACTED TO 95%  300mm LIFTS AND COMPACTED TO 95% 300mm LIFTS AND COMPACTED TO 95%  LIFTS AND COMPACTED TO 95% LIFTS AND COMPACTED TO 95%  AND COMPACTED TO 95% AND COMPACTED TO 95%  COMPACTED TO 95% COMPACTED TO 95%  TO 95% TO 95%  95% 95% STANDARD PROCTOR DENSITY.  4.2. WATERMAINS 100mm  AND LARGER SHALL BE PVC C900 CLASS WATERMAINS 100mm  AND LARGER SHALL BE PVC C900 CLASS  100mm  AND LARGER SHALL BE PVC C900 CLASS 100mm  AND LARGER SHALL BE PVC C900 CLASS AND LARGER SHALL BE PVC C900 CLASS  LARGER SHALL BE PVC C900 CLASS LARGER SHALL BE PVC C900 CLASS  SHALL BE PVC C900 CLASS SHALL BE PVC C900 CLASS  BE PVC C900 CLASS BE PVC C900 CLASS  PVC C900 CLASS PVC C900 CLASS  C900 CLASS C900 CLASS  CLASS CLASS 150 INSTALLED WITH MINIMUM 2.0 METRES OF COVER. FITTINGS  INSTALLED WITH MINIMUM 2.0 METRES OF COVER. FITTINGS INSTALLED WITH MINIMUM 2.0 METRES OF COVER. FITTINGS  WITH MINIMUM 2.0 METRES OF COVER. FITTINGS WITH MINIMUM 2.0 METRES OF COVER. FITTINGS  MINIMUM 2.0 METRES OF COVER. FITTINGS MINIMUM 2.0 METRES OF COVER. FITTINGS  2.0 METRES OF COVER. FITTINGS 2.0 METRES OF COVER. FITTINGS  METRES OF COVER. FITTINGS METRES OF COVER. FITTINGS  OF COVER. FITTINGS OF COVER. FITTINGS  COVER. FITTINGS COVER. FITTINGS  FITTINGS FITTINGS 100mm  AND LARGER SHALL BE PVC CLASS 150 (DR18) CSA AND LARGER SHALL BE PVC CLASS 150 (DR18) CSA  LARGER SHALL BE PVC CLASS 150 (DR18) CSA LARGER SHALL BE PVC CLASS 150 (DR18) CSA  SHALL BE PVC CLASS 150 (DR18) CSA SHALL BE PVC CLASS 150 (DR18) CSA  BE PVC CLASS 150 (DR18) CSA BE PVC CLASS 150 (DR18) CSA  PVC CLASS 150 (DR18) CSA PVC CLASS 150 (DR18) CSA  CLASS 150 (DR18) CSA CLASS 150 (DR18) CSA  150 (DR18) CSA 150 (DR18) CSA  (DR18) CSA (DR18) CSA  CSA CSA B137.3. 4.3. WATERMAIN FITTINGS TO BE SUPPLIED WITH MECHANICAL JOINT WATERMAIN FITTINGS TO BE SUPPLIED WITH MECHANICAL JOINT  FITTINGS TO BE SUPPLIED WITH MECHANICAL JOINT FITTINGS TO BE SUPPLIED WITH MECHANICAL JOINT  TO BE SUPPLIED WITH MECHANICAL JOINT TO BE SUPPLIED WITH MECHANICAL JOINT  BE SUPPLIED WITH MECHANICAL JOINT BE SUPPLIED WITH MECHANICAL JOINT  SUPPLIED WITH MECHANICAL JOINT SUPPLIED WITH MECHANICAL JOINT  WITH MECHANICAL JOINT WITH MECHANICAL JOINT  MECHANICAL JOINT MECHANICAL JOINT  JOINT JOINT RESTRAINTS. FOR WATERMAIN PIPE SIZES 150mm  OR LESS  FOR WATERMAIN PIPE SIZES 150mm  OR LESS FOR WATERMAIN PIPE SIZES 150mm  OR LESS  WATERMAIN PIPE SIZES 150mm  OR LESS WATERMAIN PIPE SIZES 150mm  OR LESS  PIPE SIZES 150mm  OR LESS PIPE SIZES 150mm  OR LESS  SIZES 150mm  OR LESS SIZES 150mm  OR LESS  150mm  OR LESS 150mm  OR LESS OR LESS  LESS LESS ALL PIPE JOINTS TO BE RESTRAINED WITHIN 5.0m FROM ALL  PIPE JOINTS TO BE RESTRAINED WITHIN 5.0m FROM ALL PIPE JOINTS TO BE RESTRAINED WITHIN 5.0m FROM ALL  JOINTS TO BE RESTRAINED WITHIN 5.0m FROM ALL JOINTS TO BE RESTRAINED WITHIN 5.0m FROM ALL  TO BE RESTRAINED WITHIN 5.0m FROM ALL TO BE RESTRAINED WITHIN 5.0m FROM ALL  BE RESTRAINED WITHIN 5.0m FROM ALL BE RESTRAINED WITHIN 5.0m FROM ALL  RESTRAINED WITHIN 5.0m FROM ALL RESTRAINED WITHIN 5.0m FROM ALL  WITHIN 5.0m FROM ALL WITHIN 5.0m FROM ALL  5.0m FROM ALL 5.0m FROM ALL  FROM ALL FROM ALL  ALL ALL FITTINGS, IN EACH DIRECTION, UNLESS SHOWN OTHERWISE ON  IN EACH DIRECTION, UNLESS SHOWN OTHERWISE ON IN EACH DIRECTION, UNLESS SHOWN OTHERWISE ON  EACH DIRECTION, UNLESS SHOWN OTHERWISE ON EACH DIRECTION, UNLESS SHOWN OTHERWISE ON  DIRECTION, UNLESS SHOWN OTHERWISE ON DIRECTION, UNLESS SHOWN OTHERWISE ON  UNLESS SHOWN OTHERWISE ON UNLESS SHOWN OTHERWISE ON  SHOWN OTHERWISE ON SHOWN OTHERWISE ON  OTHERWISE ON OTHERWISE ON  ON ON THE CONTRACT DRAWINGS. FOR WATERMAIN PIPE SIZES  CONTRACT DRAWINGS. FOR WATERMAIN PIPE SIZES CONTRACT DRAWINGS. FOR WATERMAIN PIPE SIZES  DRAWINGS. FOR WATERMAIN PIPE SIZES DRAWINGS. FOR WATERMAIN PIPE SIZES  FOR WATERMAIN PIPE SIZES FOR WATERMAIN PIPE SIZES  WATERMAIN PIPE SIZES WATERMAIN PIPE SIZES  PIPE SIZES PIPE SIZES  SIZES SIZES GREATER THAN 150mm  ALL PIPE JOINTS TO BE RESTRAINED  THAN 150mm  ALL PIPE JOINTS TO BE RESTRAINED THAN 150mm  ALL PIPE JOINTS TO BE RESTRAINED  150mm  ALL PIPE JOINTS TO BE RESTRAINED 150mm  ALL PIPE JOINTS TO BE RESTRAINED ALL PIPE JOINTS TO BE RESTRAINED  PIPE JOINTS TO BE RESTRAINED PIPE JOINTS TO BE RESTRAINED  JOINTS TO BE RESTRAINED JOINTS TO BE RESTRAINED  TO BE RESTRAINED TO BE RESTRAINED  BE RESTRAINED BE RESTRAINED  RESTRAINED RESTRAINED WITHIN 10.0m FROM ALL FITTINGS, IN EACH DIRECTION, UNLESS  10.0m FROM ALL FITTINGS, IN EACH DIRECTION, UNLESS 10.0m FROM ALL FITTINGS, IN EACH DIRECTION, UNLESS  FROM ALL FITTINGS, IN EACH DIRECTION, UNLESS FROM ALL FITTINGS, IN EACH DIRECTION, UNLESS  ALL FITTINGS, IN EACH DIRECTION, UNLESS ALL FITTINGS, IN EACH DIRECTION, UNLESS  FITTINGS, IN EACH DIRECTION, UNLESS FITTINGS, IN EACH DIRECTION, UNLESS  IN EACH DIRECTION, UNLESS IN EACH DIRECTION, UNLESS  EACH DIRECTION, UNLESS EACH DIRECTION, UNLESS  DIRECTION, UNLESS DIRECTION, UNLESS  UNLESS UNLESS SHOWN OTHERWISE ON THE CONTRACT DRAWINGS. ALL TEES TO  OTHERWISE ON THE CONTRACT DRAWINGS. ALL TEES TO OTHERWISE ON THE CONTRACT DRAWINGS. ALL TEES TO  ON THE CONTRACT DRAWINGS. ALL TEES TO ON THE CONTRACT DRAWINGS. ALL TEES TO  THE CONTRACT DRAWINGS. ALL TEES TO THE CONTRACT DRAWINGS. ALL TEES TO  CONTRACT DRAWINGS. ALL TEES TO CONTRACT DRAWINGS. ALL TEES TO  DRAWINGS. ALL TEES TO DRAWINGS. ALL TEES TO  ALL TEES TO ALL TEES TO  TEES TO TEES TO  TO TO HAVE MINIMUM 2.0m SOLID PIPE LENGTH ON EACH RUN OF THE  MINIMUM 2.0m SOLID PIPE LENGTH ON EACH RUN OF THE MINIMUM 2.0m SOLID PIPE LENGTH ON EACH RUN OF THE  2.0m SOLID PIPE LENGTH ON EACH RUN OF THE 2.0m SOLID PIPE LENGTH ON EACH RUN OF THE  SOLID PIPE LENGTH ON EACH RUN OF THE SOLID PIPE LENGTH ON EACH RUN OF THE  PIPE LENGTH ON EACH RUN OF THE PIPE LENGTH ON EACH RUN OF THE  LENGTH ON EACH RUN OF THE LENGTH ON EACH RUN OF THE  ON EACH RUN OF THE ON EACH RUN OF THE  EACH RUN OF THE EACH RUN OF THE  RUN OF THE RUN OF THE  OF THE OF THE  THE THE TEE, OR PROVIDE A THRUST BLOCK PER OPSD 1103.010.  4.4. ALL METALLIC FITTINGS (EXCLUDING CURB/MAIN STOP AND ALL METALLIC FITTINGS (EXCLUDING CURB/MAIN STOP AND  METALLIC FITTINGS (EXCLUDING CURB/MAIN STOP AND METALLIC FITTINGS (EXCLUDING CURB/MAIN STOP AND  FITTINGS (EXCLUDING CURB/MAIN STOP AND FITTINGS (EXCLUDING CURB/MAIN STOP AND  (EXCLUDING CURB/MAIN STOP AND (EXCLUDING CURB/MAIN STOP AND  CURB/MAIN STOP AND CURB/MAIN STOP AND  STOP AND STOP AND  AND AND BRASS FITTINGS) AND APPURTENANCES INCLUDING SADDLES,  FITTINGS) AND APPURTENANCES INCLUDING SADDLES, FITTINGS) AND APPURTENANCES INCLUDING SADDLES,  AND APPURTENANCES INCLUDING SADDLES, AND APPURTENANCES INCLUDING SADDLES,  APPURTENANCES INCLUDING SADDLES, APPURTENANCES INCLUDING SADDLES,  INCLUDING SADDLES, INCLUDING SADDLES,  SADDLES, SADDLES, VALVES, TEES, BENDS ETC ARE TO BE WRAPPED WITH AN  TEES, BENDS ETC ARE TO BE WRAPPED WITH AN TEES, BENDS ETC ARE TO BE WRAPPED WITH AN  BENDS ETC ARE TO BE WRAPPED WITH AN BENDS ETC ARE TO BE WRAPPED WITH AN  ETC ARE TO BE WRAPPED WITH AN ETC ARE TO BE WRAPPED WITH AN  ARE TO BE WRAPPED WITH AN ARE TO BE WRAPPED WITH AN  TO BE WRAPPED WITH AN TO BE WRAPPED WITH AN  BE WRAPPED WITH AN BE WRAPPED WITH AN  WRAPPED WITH AN WRAPPED WITH AN  WITH AN WITH AN  AN AN APPROVED PETROLATUM SYSTEM CONSISTING OF PASTE, MASTIC  PETROLATUM SYSTEM CONSISTING OF PASTE, MASTIC PETROLATUM SYSTEM CONSISTING OF PASTE, MASTIC  SYSTEM CONSISTING OF PASTE, MASTIC SYSTEM CONSISTING OF PASTE, MASTIC  CONSISTING OF PASTE, MASTIC CONSISTING OF PASTE, MASTIC  OF PASTE, MASTIC OF PASTE, MASTIC  PASTE, MASTIC PASTE, MASTIC  MASTIC MASTIC AND TAPE. PARTICULAR ATTENTION SHALL BE PAID TO ANODE  TAPE. PARTICULAR ATTENTION SHALL BE PAID TO ANODE TAPE. PARTICULAR ATTENTION SHALL BE PAID TO ANODE  PARTICULAR ATTENTION SHALL BE PAID TO ANODE PARTICULAR ATTENTION SHALL BE PAID TO ANODE  ATTENTION SHALL BE PAID TO ANODE ATTENTION SHALL BE PAID TO ANODE  SHALL BE PAID TO ANODE SHALL BE PAID TO ANODE  BE PAID TO ANODE BE PAID TO ANODE  PAID TO ANODE PAID TO ANODE  TO ANODE TO ANODE  ANODE ANODE INSTALLATION.  CONTRACTOR TO REFER TO THE MOST RECENT CONTRACTOR TO REFER TO THE MOST RECENT  TO REFER TO THE MOST RECENT TO REFER TO THE MOST RECENT  REFER TO THE MOST RECENT REFER TO THE MOST RECENT  TO THE MOST RECENT TO THE MOST RECENT  THE MOST RECENT THE MOST RECENT  MOST RECENT MOST RECENT  RECENT RECENT EDITION OF THE LOCAL MUNICIPALITY AND AREA MUNICIPALITIES  OF THE LOCAL MUNICIPALITY AND AREA MUNICIPALITIES OF THE LOCAL MUNICIPALITY AND AREA MUNICIPALITIES  THE LOCAL MUNICIPALITY AND AREA MUNICIPALITIES THE LOCAL MUNICIPALITY AND AREA MUNICIPALITIES  LOCAL MUNICIPALITY AND AREA MUNICIPALITIES LOCAL MUNICIPALITY AND AREA MUNICIPALITIES  MUNICIPALITY AND AREA MUNICIPALITIES MUNICIPALITY AND AREA MUNICIPALITIES  AND AREA MUNICIPALITIES AND AREA MUNICIPALITIES  AREA MUNICIPALITIES AREA MUNICIPALITIES  MUNICIPALITIES MUNICIPALITIES DESIGN GUIDELINES AND SUPPLEMENTAL SPECIFICATIONS FOR  GUIDELINES AND SUPPLEMENTAL SPECIFICATIONS FOR GUIDELINES AND SUPPLEMENTAL SPECIFICATIONS FOR  AND SUPPLEMENTAL SPECIFICATIONS FOR AND SUPPLEMENTAL SPECIFICATIONS FOR  SUPPLEMENTAL SPECIFICATIONS FOR SUPPLEMENTAL SPECIFICATIONS FOR  SPECIFICATIONS FOR SPECIFICATIONS FOR  FOR FOR MUNICIPAL SERVICES. . 4.5. WATERMAIN VALVES 100mm  AND LARGER SHALL BE AS PER WATERMAIN VALVES 100mm  AND LARGER SHALL BE AS PER  VALVES 100mm  AND LARGER SHALL BE AS PER VALVES 100mm  AND LARGER SHALL BE AS PER  100mm  AND LARGER SHALL BE AS PER 100mm  AND LARGER SHALL BE AS PER AND LARGER SHALL BE AS PER  LARGER SHALL BE AS PER LARGER SHALL BE AS PER  SHALL BE AS PER SHALL BE AS PER  BE AS PER BE AS PER  AS PER AS PER  PER PER AWWA C509 - MUELLER A2360-23 OR APPROVED EQUIVALENT  C509 - MUELLER A2360-23 OR APPROVED EQUIVALENT C509 - MUELLER A2360-23 OR APPROVED EQUIVALENT  - MUELLER A2360-23 OR APPROVED EQUIVALENT - MUELLER A2360-23 OR APPROVED EQUIVALENT  MUELLER A2360-23 OR APPROVED EQUIVALENT MUELLER A2360-23 OR APPROVED EQUIVALENT  A2360-23 OR APPROVED EQUIVALENT A2360-23 OR APPROVED EQUIVALENT  OR APPROVED EQUIVALENT OR APPROVED EQUIVALENT  APPROVED EQUIVALENT APPROVED EQUIVALENT  EQUIVALENT EQUIVALENT (OPEN LEFT) INCLUDING VALVE BOX AND 2.3Kg ANODE  LEFT) INCLUDING VALVE BOX AND 2.3Kg ANODE LEFT) INCLUDING VALVE BOX AND 2.3Kg ANODE  INCLUDING VALVE BOX AND 2.3Kg ANODE INCLUDING VALVE BOX AND 2.3Kg ANODE  VALVE BOX AND 2.3Kg ANODE VALVE BOX AND 2.3Kg ANODE  BOX AND 2.3Kg ANODE BOX AND 2.3Kg ANODE  AND 2.3Kg ANODE AND 2.3Kg ANODE  2.3Kg ANODE 2.3Kg ANODE  ANODE ANODE INCLUDING ANODE PROTECTION INSTALLED PER LOCAL  ANODE PROTECTION INSTALLED PER LOCAL ANODE PROTECTION INSTALLED PER LOCAL  PROTECTION INSTALLED PER LOCAL PROTECTION INSTALLED PER LOCAL  INSTALLED PER LOCAL INSTALLED PER LOCAL  PER LOCAL PER LOCAL  LOCAL LOCAL MUNICIPALITY STANDARDS.  4.6. PVC WATERMAIN SHALL HAVE TWU STRANDED COPPER, AWG8 PVC WATERMAIN SHALL HAVE TWU STRANDED COPPER, AWG8  WATERMAIN SHALL HAVE TWU STRANDED COPPER, AWG8 WATERMAIN SHALL HAVE TWU STRANDED COPPER, AWG8  SHALL HAVE TWU STRANDED COPPER, AWG8 SHALL HAVE TWU STRANDED COPPER, AWG8  HAVE TWU STRANDED COPPER, AWG8 HAVE TWU STRANDED COPPER, AWG8  TWU STRANDED COPPER, AWG8 TWU STRANDED COPPER, AWG8  STRANDED COPPER, AWG8 STRANDED COPPER, AWG8  COPPER, AWG8 COPPER, AWG8  AWG8 AWG8 TRACER WIRE STRAPPED TO TOP AT 5 METRE INTERVALS.  WIRE STRAPPED TO TOP AT 5 METRE INTERVALS. WIRE STRAPPED TO TOP AT 5 METRE INTERVALS.  STRAPPED TO TOP AT 5 METRE INTERVALS. STRAPPED TO TOP AT 5 METRE INTERVALS.  TO TOP AT 5 METRE INTERVALS. TO TOP AT 5 METRE INTERVALS.  TOP AT 5 METRE INTERVALS. TOP AT 5 METRE INTERVALS.  AT 5 METRE INTERVALS. AT 5 METRE INTERVALS.  5 METRE INTERVALS. 5 METRE INTERVALS.  METRE INTERVALS. METRE INTERVALS.  INTERVALS. INTERVALS. TRACER WIRE SHALL BE BROUGHT TO THE SURFACE AT ALL  WIRE SHALL BE BROUGHT TO THE SURFACE AT ALL WIRE SHALL BE BROUGHT TO THE SURFACE AT ALL  SHALL BE BROUGHT TO THE SURFACE AT ALL SHALL BE BROUGHT TO THE SURFACE AT ALL  BE BROUGHT TO THE SURFACE AT ALL BE BROUGHT TO THE SURFACE AT ALL  BROUGHT TO THE SURFACE AT ALL BROUGHT TO THE SURFACE AT ALL  TO THE SURFACE AT ALL TO THE SURFACE AT ALL  THE SURFACE AT ALL THE SURFACE AT ALL  SURFACE AT ALL SURFACE AT ALL  AT ALL AT ALL  ALL ALL HYDRANTS AND CAD WELDED TO THE LOWER FLANGE OF THE  AND CAD WELDED TO THE LOWER FLANGE OF THE AND CAD WELDED TO THE LOWER FLANGE OF THE  CAD WELDED TO THE LOWER FLANGE OF THE CAD WELDED TO THE LOWER FLANGE OF THE  WELDED TO THE LOWER FLANGE OF THE WELDED TO THE LOWER FLANGE OF THE  TO THE LOWER FLANGE OF THE TO THE LOWER FLANGE OF THE  THE LOWER FLANGE OF THE THE LOWER FLANGE OF THE  LOWER FLANGE OF THE LOWER FLANGE OF THE  FLANGE OF THE FLANGE OF THE  OF THE OF THE  THE THE HYDRANT.  4.7. HYDRANTS SHALL BE CANADA VALVE ``CENTURY" OR APPROVED HYDRANTS SHALL BE CANADA VALVE ``CENTURY" OR APPROVED  SHALL BE CANADA VALVE ``CENTURY" OR APPROVED SHALL BE CANADA VALVE ``CENTURY" OR APPROVED  BE CANADA VALVE ``CENTURY" OR APPROVED BE CANADA VALVE ``CENTURY" OR APPROVED  CANADA VALVE ``CENTURY" OR APPROVED CANADA VALVE ``CENTURY" OR APPROVED  VALVE ``CENTURY" OR APPROVED VALVE ``CENTURY" OR APPROVED  ``CENTURY" OR APPROVED ``CENTURY" OR APPROVED  OR APPROVED OR APPROVED  APPROVED APPROVED EQUIVALENT WITH 2-64mm HOSE CONNECTIONS INCLUDING  WITH 2-64mm HOSE CONNECTIONS INCLUDING WITH 2-64mm HOSE CONNECTIONS INCLUDING  2-64mm HOSE CONNECTIONS INCLUDING 2-64mm HOSE CONNECTIONS INCLUDING  HOSE CONNECTIONS INCLUDING HOSE CONNECTIONS INCLUDING  CONNECTIONS INCLUDING CONNECTIONS INCLUDING  INCLUDING INCLUDING 5.5Kg ANODE.  4.8. MAIN STOPS, CURB STOPS AND COUPLINGS SHALL BE AWWA MAIN STOPS, CURB STOPS AND COUPLINGS SHALL BE AWWA  STOPS, CURB STOPS AND COUPLINGS SHALL BE AWWA STOPS, CURB STOPS AND COUPLINGS SHALL BE AWWA  CURB STOPS AND COUPLINGS SHALL BE AWWA CURB STOPS AND COUPLINGS SHALL BE AWWA  STOPS AND COUPLINGS SHALL BE AWWA STOPS AND COUPLINGS SHALL BE AWWA  AND COUPLINGS SHALL BE AWWA AND COUPLINGS SHALL BE AWWA  COUPLINGS SHALL BE AWWA COUPLINGS SHALL BE AWWA  SHALL BE AWWA SHALL BE AWWA  BE AWWA BE AWWA  AWWA AWWA C-800 COPPER TO COPPER FLANGED OR COMPRESSION  COPPER TO COPPER FLANGED OR COMPRESSION COPPER TO COPPER FLANGED OR COMPRESSION  TO COPPER FLANGED OR COMPRESSION TO COPPER FLANGED OR COMPRESSION  COPPER FLANGED OR COMPRESSION COPPER FLANGED OR COMPRESSION  FLANGED OR COMPRESSION FLANGED OR COMPRESSION  OR COMPRESSION OR COMPRESSION  COMPRESSION COMPRESSION CONNECTION OR APPROVED EQUIVALENT.  4.9. SERVICE BOXES TO BE FERGUSON ECLIPSE TYPE FIGURE 222 SERVICE BOXES TO BE FERGUSON ECLIPSE TYPE FIGURE 222  BOXES TO BE FERGUSON ECLIPSE TYPE FIGURE 222 BOXES TO BE FERGUSON ECLIPSE TYPE FIGURE 222  TO BE FERGUSON ECLIPSE TYPE FIGURE 222 TO BE FERGUSON ECLIPSE TYPE FIGURE 222  BE FERGUSON ECLIPSE TYPE FIGURE 222 BE FERGUSON ECLIPSE TYPE FIGURE 222  FERGUSON ECLIPSE TYPE FIGURE 222 FERGUSON ECLIPSE TYPE FIGURE 222  ECLIPSE TYPE FIGURE 222 ECLIPSE TYPE FIGURE 222  TYPE FIGURE 222 TYPE FIGURE 222  FIGURE 222 FIGURE 222  222 222 SIZE NO. 9 OR APPROVED EQUIVALENT COMPLETE WITH ROD  NO. 9 OR APPROVED EQUIVALENT COMPLETE WITH ROD NO. 9 OR APPROVED EQUIVALENT COMPLETE WITH ROD  9 OR APPROVED EQUIVALENT COMPLETE WITH ROD 9 OR APPROVED EQUIVALENT COMPLETE WITH ROD  OR APPROVED EQUIVALENT COMPLETE WITH ROD OR APPROVED EQUIVALENT COMPLETE WITH ROD  APPROVED EQUIVALENT COMPLETE WITH ROD APPROVED EQUIVALENT COMPLETE WITH ROD  EQUIVALENT COMPLETE WITH ROD EQUIVALENT COMPLETE WITH ROD  COMPLETE WITH ROD COMPLETE WITH ROD  WITH ROD WITH ROD  ROD ROD AND PLUG.  4.10. WATER CONNECTIONS MAY BE PLACED IN THE SAME TRENCH WATER CONNECTIONS MAY BE PLACED IN THE SAME TRENCH  CONNECTIONS MAY BE PLACED IN THE SAME TRENCH CONNECTIONS MAY BE PLACED IN THE SAME TRENCH  MAY BE PLACED IN THE SAME TRENCH MAY BE PLACED IN THE SAME TRENCH  BE PLACED IN THE SAME TRENCH BE PLACED IN THE SAME TRENCH  PLACED IN THE SAME TRENCH PLACED IN THE SAME TRENCH  IN THE SAME TRENCH IN THE SAME TRENCH  THE SAME TRENCH THE SAME TRENCH  SAME TRENCH SAME TRENCH  TRENCH TRENCH WITH A STORM OR SANITARY CONNECTION ONLY IF A MINIMUM  A STORM OR SANITARY CONNECTION ONLY IF A MINIMUM A STORM OR SANITARY CONNECTION ONLY IF A MINIMUM  STORM OR SANITARY CONNECTION ONLY IF A MINIMUM STORM OR SANITARY CONNECTION ONLY IF A MINIMUM  OR SANITARY CONNECTION ONLY IF A MINIMUM OR SANITARY CONNECTION ONLY IF A MINIMUM  SANITARY CONNECTION ONLY IF A MINIMUM SANITARY CONNECTION ONLY IF A MINIMUM  CONNECTION ONLY IF A MINIMUM CONNECTION ONLY IF A MINIMUM  ONLY IF A MINIMUM ONLY IF A MINIMUM  IF A MINIMUM IF A MINIMUM  A MINIMUM A MINIMUM  MINIMUM MINIMUM VERTICAL SEPARATION OF 500mm IS MAINTAINED BETWEEN THE  SEPARATION OF 500mm IS MAINTAINED BETWEEN THE SEPARATION OF 500mm IS MAINTAINED BETWEEN THE  OF 500mm IS MAINTAINED BETWEEN THE OF 500mm IS MAINTAINED BETWEEN THE  500mm IS MAINTAINED BETWEEN THE 500mm IS MAINTAINED BETWEEN THE  IS MAINTAINED BETWEEN THE IS MAINTAINED BETWEEN THE  MAINTAINED BETWEEN THE MAINTAINED BETWEEN THE  BETWEEN THE BETWEEN THE  THE THE WATER SERVICE AND ANY OTHER PIPE, IN ACCORDANCE WITH  SERVICE AND ANY OTHER PIPE, IN ACCORDANCE WITH SERVICE AND ANY OTHER PIPE, IN ACCORDANCE WITH  AND ANY OTHER PIPE, IN ACCORDANCE WITH AND ANY OTHER PIPE, IN ACCORDANCE WITH  ANY OTHER PIPE, IN ACCORDANCE WITH ANY OTHER PIPE, IN ACCORDANCE WITH  OTHER PIPE, IN ACCORDANCE WITH OTHER PIPE, IN ACCORDANCE WITH  PIPE, IN ACCORDANCE WITH PIPE, IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH SECTION 7.3.5.7.(2)(a)(i) OF THE ONTARIO BUILDING CODE.  4.11. ALL WATERMAINS AND SERVICES TO HAVE MINIMUM 2.0m ALL WATERMAINS AND SERVICES TO HAVE MINIMUM 2.0m  WATERMAINS AND SERVICES TO HAVE MINIMUM 2.0m WATERMAINS AND SERVICES TO HAVE MINIMUM 2.0m  AND SERVICES TO HAVE MINIMUM 2.0m AND SERVICES TO HAVE MINIMUM 2.0m  SERVICES TO HAVE MINIMUM 2.0m SERVICES TO HAVE MINIMUM 2.0m  TO HAVE MINIMUM 2.0m TO HAVE MINIMUM 2.0m  HAVE MINIMUM 2.0m HAVE MINIMUM 2.0m  MINIMUM 2.0m MINIMUM 2.0m  2.0m 2.0m COVER ON TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS  ON TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS ON TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS  TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS  OF PIPE. WHERE COVER TO TOP OF PIPE IS OF PIPE. WHERE COVER TO TOP OF PIPE IS  PIPE. WHERE COVER TO TOP OF PIPE IS PIPE. WHERE COVER TO TOP OF PIPE IS  WHERE COVER TO TOP OF PIPE IS WHERE COVER TO TOP OF PIPE IS  COVER TO TOP OF PIPE IS COVER TO TOP OF PIPE IS  TO TOP OF PIPE IS TO TOP OF PIPE IS  TOP OF PIPE IS TOP OF PIPE IS  OF PIPE IS OF PIPE IS  PIPE IS PIPE IS  IS IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW BURIED PIPE  CONTRACTOR SHALL INSTALL SHALLOW BURIED PIPE CONTRACTOR SHALL INSTALL SHALLOW BURIED PIPE  SHALL INSTALL SHALLOW BURIED PIPE SHALL INSTALL SHALLOW BURIED PIPE  INSTALL SHALLOW BURIED PIPE INSTALL SHALLOW BURIED PIPE  SHALLOW BURIED PIPE SHALLOW BURIED PIPE  BURIED PIPE BURIED PIPE  PIPE PIPE IN ACCORDANCE WITH APPLICABLE ``WATER PIPE INSULATION  ACCORDANCE WITH APPLICABLE ``WATER PIPE INSULATION ACCORDANCE WITH APPLICABLE ``WATER PIPE INSULATION  WITH APPLICABLE ``WATER PIPE INSULATION WITH APPLICABLE ``WATER PIPE INSULATION  APPLICABLE ``WATER PIPE INSULATION APPLICABLE ``WATER PIPE INSULATION  ``WATER PIPE INSULATION ``WATER PIPE INSULATION  PIPE INSULATION PIPE INSULATION  INSULATION INSULATION DETAIL" INDICATED IN DRAWING DETAILS. INSULATION SHALL BE  INDICATED IN DRAWING DETAILS. INSULATION SHALL BE INDICATED IN DRAWING DETAILS. INSULATION SHALL BE  IN DRAWING DETAILS. INSULATION SHALL BE IN DRAWING DETAILS. INSULATION SHALL BE  DRAWING DETAILS. INSULATION SHALL BE DRAWING DETAILS. INSULATION SHALL BE  DETAILS. INSULATION SHALL BE DETAILS. INSULATION SHALL BE  INSULATION SHALL BE INSULATION SHALL BE  SHALL BE SHALL BE  BE BE RIGID EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A  EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A EXTRUDED POLYSTYRENE (EPS) BOARD, WITH A  POLYSTYRENE (EPS) BOARD, WITH A POLYSTYRENE (EPS) BOARD, WITH A  (EPS) BOARD, WITH A (EPS) BOARD, WITH A  BOARD, WITH A BOARD, WITH A  WITH A WITH A  A A THICKNESS SUFFICIENT TO PROVIDE AN RSI-3.52 (R20)  SUFFICIENT TO PROVIDE AN RSI-3.52 (R20) SUFFICIENT TO PROVIDE AN RSI-3.52 (R20)  TO PROVIDE AN RSI-3.52 (R20) TO PROVIDE AN RSI-3.52 (R20)  PROVIDE AN RSI-3.52 (R20) PROVIDE AN RSI-3.52 (R20)  AN RSI-3.52 (R20) AN RSI-3.52 (R20)  RSI-3.52 (R20) RSI-3.52 (R20)  (R20) (R20) INSULATING FACTOR (TYPICALLY 100-130mm). INSULATION  FACTOR (TYPICALLY 100-130mm). INSULATION FACTOR (TYPICALLY 100-130mm). INSULATION  (TYPICALLY 100-130mm). INSULATION (TYPICALLY 100-130mm). INSULATION  100-130mm). INSULATION 100-130mm). INSULATION  INSULATION INSULATION BOARD WIDTH SHALL BE 2.4m FOR UP TO 200mm NOMINAL  WIDTH SHALL BE 2.4m FOR UP TO 200mm NOMINAL WIDTH SHALL BE 2.4m FOR UP TO 200mm NOMINAL  SHALL BE 2.4m FOR UP TO 200mm NOMINAL SHALL BE 2.4m FOR UP TO 200mm NOMINAL  BE 2.4m FOR UP TO 200mm NOMINAL BE 2.4m FOR UP TO 200mm NOMINAL  2.4m FOR UP TO 200mm NOMINAL 2.4m FOR UP TO 200mm NOMINAL  FOR UP TO 200mm NOMINAL FOR UP TO 200mm NOMINAL  UP TO 200mm NOMINAL UP TO 200mm NOMINAL  TO 200mm NOMINAL TO 200mm NOMINAL  200mm NOMINAL 200mm NOMINAL  NOMINAL NOMINAL PIPE DIAMETER, 3.0m FOR 201mm-305mm DIAMETER.  DIAMETER, 3.0m FOR 201mm-305mm DIAMETER. DIAMETER, 3.0m FOR 201mm-305mm DIAMETER.  3.0m FOR 201mm-305mm DIAMETER. 3.0m FOR 201mm-305mm DIAMETER.  FOR 201mm-305mm DIAMETER. FOR 201mm-305mm DIAMETER.  201mm-305mm DIAMETER. 201mm-305mm DIAMETER.  DIAMETER. DIAMETER. INSULATION BOARD SHALL BE INSTALLED WITH  BOARD SHALL BE INSTALLED WITH BOARD SHALL BE INSTALLED WITH  SHALL BE INSTALLED WITH SHALL BE INSTALLED WITH  BE INSTALLED WITH BE INSTALLED WITH  INSTALLED WITH INSTALLED WITH  WITH WITH MINIMUM2-LAYERS, OVERLAPPED MINIMUM 300mm AT ALL  OVERLAPPED MINIMUM 300mm AT ALL OVERLAPPED MINIMUM 300mm AT ALL  MINIMUM 300mm AT ALL MINIMUM 300mm AT ALL  300mm AT ALL 300mm AT ALL  AT ALL AT ALL  ALL ALL JOINTS. ALL JOINTS SHALL BE TIGHTLY BUTTED TOGETHER  ALL JOINTS SHALL BE TIGHTLY BUTTED TOGETHER ALL JOINTS SHALL BE TIGHTLY BUTTED TOGETHER  JOINTS SHALL BE TIGHTLY BUTTED TOGETHER JOINTS SHALL BE TIGHTLY BUTTED TOGETHER  SHALL BE TIGHTLY BUTTED TOGETHER SHALL BE TIGHTLY BUTTED TOGETHER  BE TIGHTLY BUTTED TOGETHER BE TIGHTLY BUTTED TOGETHER  TIGHTLY BUTTED TOGETHER TIGHTLY BUTTED TOGETHER  BUTTED TOGETHER BUTTED TOGETHER  TOGETHER TOGETHER (TAPE OR OTHERWISE SECURE JOINTS TO RESIST MOVEMENT  OR OTHERWISE SECURE JOINTS TO RESIST MOVEMENT OR OTHERWISE SECURE JOINTS TO RESIST MOVEMENT  OTHERWISE SECURE JOINTS TO RESIST MOVEMENT OTHERWISE SECURE JOINTS TO RESIST MOVEMENT  SECURE JOINTS TO RESIST MOVEMENT SECURE JOINTS TO RESIST MOVEMENT  JOINTS TO RESIST MOVEMENT JOINTS TO RESIST MOVEMENT  TO RESIST MOVEMENT TO RESIST MOVEMENT  RESIST MOVEMENT RESIST MOVEMENT  MOVEMENT MOVEMENT DURING BACKFILL PLACEMENT). RIGID EPS BOARD SHALL HAVE  BACKFILL PLACEMENT). RIGID EPS BOARD SHALL HAVE BACKFILL PLACEMENT). RIGID EPS BOARD SHALL HAVE  PLACEMENT). RIGID EPS BOARD SHALL HAVE PLACEMENT). RIGID EPS BOARD SHALL HAVE  RIGID EPS BOARD SHALL HAVE RIGID EPS BOARD SHALL HAVE  EPS BOARD SHALL HAVE EPS BOARD SHALL HAVE  BOARD SHALL HAVE BOARD SHALL HAVE  SHALL HAVE SHALL HAVE  HAVE HAVE A MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi), AND A  MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi), AND A MINIMUM COMPRESSIVE STRENGTH OF 140kPa (20psi), AND A  COMPRESSIVE STRENGTH OF 140kPa (20psi), AND A COMPRESSIVE STRENGTH OF 140kPa (20psi), AND A  STRENGTH OF 140kPa (20psi), AND A STRENGTH OF 140kPa (20psi), AND A  OF 140kPa (20psi), AND A OF 140kPa (20psi), AND A  140kPa (20psi), AND A 140kPa (20psi), AND A  (20psi), AND A (20psi), AND A  AND A AND A  A A MAXIMUM WATER ABSORPTION RATE OF 2.0% BY  WATER ABSORPTION RATE OF 2.0% BY WATER ABSORPTION RATE OF 2.0% BY  ABSORPTION RATE OF 2.0% BY ABSORPTION RATE OF 2.0% BY  RATE OF 2.0% BY RATE OF 2.0% BY  OF 2.0% BY OF 2.0% BY  2.0% BY 2.0% BY  BY BY VOLUME.ACCEPTABLE PRODUCTS ARE DOW STYROFOAM-SM OR  PRODUCTS ARE DOW STYROFOAM-SM OR PRODUCTS ARE DOW STYROFOAM-SM OR  ARE DOW STYROFOAM-SM OR ARE DOW STYROFOAM-SM OR  DOW STYROFOAM-SM OR DOW STYROFOAM-SM OR  STYROFOAM-SM OR STYROFOAM-SM OR  OR OR -HI (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR (FULL LINE), OWENS CORNING FOAMULAR (200, 250, OR  LINE), OWENS CORNING FOAMULAR (200, 250, OR LINE), OWENS CORNING FOAMULAR (200, 250, OR  OWENS CORNING FOAMULAR (200, 250, OR OWENS CORNING FOAMULAR (200, 250, OR  CORNING FOAMULAR (200, 250, OR CORNING FOAMULAR (200, 250, OR  FOAMULAR (200, 250, OR FOAMULAR (200, 250, OR  (200, 250, OR (200, 250, OR  250, OR 250, OR  OR OR HIGHER), PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED  PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED PLASTISPAN HD-M28 OR OTHER ENGINEER-APPROVED  HD-M28 OR OTHER ENGINEER-APPROVED HD-M28 OR OTHER ENGINEER-APPROVED  OR OTHER ENGINEER-APPROVED OR OTHER ENGINEER-APPROVED  OTHER ENGINEER-APPROVED OTHER ENGINEER-APPROVED  ENGINEER-APPROVED ENGINEER-APPROVED EQUIVALENT.  4.12. ALL WATERMAIN TO BE PRESSURE TESTED IN ACCORDANCE ALL WATERMAIN TO BE PRESSURE TESTED IN ACCORDANCE  WATERMAIN TO BE PRESSURE TESTED IN ACCORDANCE WATERMAIN TO BE PRESSURE TESTED IN ACCORDANCE  TO BE PRESSURE TESTED IN ACCORDANCE TO BE PRESSURE TESTED IN ACCORDANCE  BE PRESSURE TESTED IN ACCORDANCE BE PRESSURE TESTED IN ACCORDANCE  PRESSURE TESTED IN ACCORDANCE PRESSURE TESTED IN ACCORDANCE  TESTED IN ACCORDANCE TESTED IN ACCORDANCE  IN ACCORDANCE IN ACCORDANCE  ACCORDANCE ACCORDANCE WITH OPSS 441. DISINFECT ALL WATERMAIN IN ACCORDANCE  OPSS 441. DISINFECT ALL WATERMAIN IN ACCORDANCE OPSS 441. DISINFECT ALL WATERMAIN IN ACCORDANCE  441. DISINFECT ALL WATERMAIN IN ACCORDANCE 441. DISINFECT ALL WATERMAIN IN ACCORDANCE  DISINFECT ALL WATERMAIN IN ACCORDANCE DISINFECT ALL WATERMAIN IN ACCORDANCE  ALL WATERMAIN IN ACCORDANCE ALL WATERMAIN IN ACCORDANCE  WATERMAIN IN ACCORDANCE WATERMAIN IN ACCORDANCE  IN ACCORDANCE IN ACCORDANCE  ACCORDANCE ACCORDANCE WITH AWWA C 651-99 INCLUDING CHLORINATION, BACKFLOW  AWWA C 651-99 INCLUDING CHLORINATION, BACKFLOW AWWA C 651-99 INCLUDING CHLORINATION, BACKFLOW  C 651-99 INCLUDING CHLORINATION, BACKFLOW C 651-99 INCLUDING CHLORINATION, BACKFLOW  651-99 INCLUDING CHLORINATION, BACKFLOW 651-99 INCLUDING CHLORINATION, BACKFLOW  INCLUDING CHLORINATION, BACKFLOW INCLUDING CHLORINATION, BACKFLOW  CHLORINATION, BACKFLOW CHLORINATION, BACKFLOW  BACKFLOW BACKFLOW PREVENTOR AND 24 HOUR DUPLICATE SAMPLING. ALL TESTING  AND 24 HOUR DUPLICATE SAMPLING. ALL TESTING AND 24 HOUR DUPLICATE SAMPLING. ALL TESTING  24 HOUR DUPLICATE SAMPLING. ALL TESTING 24 HOUR DUPLICATE SAMPLING. ALL TESTING  HOUR DUPLICATE SAMPLING. ALL TESTING HOUR DUPLICATE SAMPLING. ALL TESTING  DUPLICATE SAMPLING. ALL TESTING DUPLICATE SAMPLING. ALL TESTING  SAMPLING. ALL TESTING SAMPLING. ALL TESTING  ALL TESTING ALL TESTING  TESTING TESTING AND DISINFECTION TO BE COMPLETED UNDER THE SUPERVISION  DISINFECTION TO BE COMPLETED UNDER THE SUPERVISION DISINFECTION TO BE COMPLETED UNDER THE SUPERVISION  TO BE COMPLETED UNDER THE SUPERVISION TO BE COMPLETED UNDER THE SUPERVISION  BE COMPLETED UNDER THE SUPERVISION BE COMPLETED UNDER THE SUPERVISION  COMPLETED UNDER THE SUPERVISION COMPLETED UNDER THE SUPERVISION  UNDER THE SUPERVISION UNDER THE SUPERVISION  THE SUPERVISION THE SUPERVISION  SUPERVISION SUPERVISION OF THE ENGINEER. (CONTRACTOR TO SUBMIT WATER  THE ENGINEER. (CONTRACTOR TO SUBMIT WATER THE ENGINEER. (CONTRACTOR TO SUBMIT WATER  ENGINEER. (CONTRACTOR TO SUBMIT WATER ENGINEER. (CONTRACTOR TO SUBMIT WATER  (CONTRACTOR TO SUBMIT WATER (CONTRACTOR TO SUBMIT WATER  TO SUBMIT WATER TO SUBMIT WATER  SUBMIT WATER SUBMIT WATER  WATER WATER COMMISSIONING PLAN. THIS PLAN MUST BE APPROVED BY THE  PLAN. THIS PLAN MUST BE APPROVED BY THE PLAN. THIS PLAN MUST BE APPROVED BY THE  THIS PLAN MUST BE APPROVED BY THE THIS PLAN MUST BE APPROVED BY THE  PLAN MUST BE APPROVED BY THE PLAN MUST BE APPROVED BY THE  MUST BE APPROVED BY THE MUST BE APPROVED BY THE  BE APPROVED BY THE BE APPROVED BY THE  APPROVED BY THE APPROVED BY THE  BY THE BY THE  THE THE LOCAL MUNICIPALITY PRIOR TO ANY WATERMAIN WORK). 4.13. PRIOR TO OCCUPANCY, CONTRACTOR MUST COMMISSION FIRE PRIOR TO OCCUPANCY, CONTRACTOR MUST COMMISSION FIRE  TO OCCUPANCY, CONTRACTOR MUST COMMISSION FIRE TO OCCUPANCY, CONTRACTOR MUST COMMISSION FIRE  OCCUPANCY, CONTRACTOR MUST COMMISSION FIRE OCCUPANCY, CONTRACTOR MUST COMMISSION FIRE  CONTRACTOR MUST COMMISSION FIRE CONTRACTOR MUST COMMISSION FIRE  MUST COMMISSION FIRE MUST COMMISSION FIRE  COMMISSION FIRE COMMISSION FIRE  FIRE FIRE FLOW TEST FOR PRIVATE ON-SITE HYDRANT. PROVIDE RESULT  TEST FOR PRIVATE ON-SITE HYDRANT. PROVIDE RESULT TEST FOR PRIVATE ON-SITE HYDRANT. PROVIDE RESULT  FOR PRIVATE ON-SITE HYDRANT. PROVIDE RESULT FOR PRIVATE ON-SITE HYDRANT. PROVIDE RESULT  PRIVATE ON-SITE HYDRANT. PROVIDE RESULT PRIVATE ON-SITE HYDRANT. PROVIDE RESULT  ON-SITE HYDRANT. PROVIDE RESULT ON-SITE HYDRANT. PROVIDE RESULT  HYDRANT. PROVIDE RESULT HYDRANT. PROVIDE RESULT  PROVIDE RESULT PROVIDE RESULT  RESULT RESULT TO DESIGN ENGINEER. 5. EROSION AND SEDIMENT CONTROL  EROSION AND SEDIMENT CONTROL  5.1. CONTRACTOR TO INSTALL EROSION CONTROL MEASURES AS CONTRACTOR TO INSTALL EROSION CONTROL MEASURES AS  TO INSTALL EROSION CONTROL MEASURES AS TO INSTALL EROSION CONTROL MEASURES AS  INSTALL EROSION CONTROL MEASURES AS INSTALL EROSION CONTROL MEASURES AS  EROSION CONTROL MEASURES AS EROSION CONTROL MEASURES AS  CONTROL MEASURES AS CONTROL MEASURES AS  MEASURES AS MEASURES AS  AS AS SHOWN PRIOR TO CONSTRUCTION AND MAINTAIN IN GOOD  PRIOR TO CONSTRUCTION AND MAINTAIN IN GOOD PRIOR TO CONSTRUCTION AND MAINTAIN IN GOOD  TO CONSTRUCTION AND MAINTAIN IN GOOD TO CONSTRUCTION AND MAINTAIN IN GOOD  CONSTRUCTION AND MAINTAIN IN GOOD CONSTRUCTION AND MAINTAIN IN GOOD  AND MAINTAIN IN GOOD AND MAINTAIN IN GOOD  MAINTAIN IN GOOD MAINTAIN IN GOOD  IN GOOD IN GOOD  GOOD GOOD CONDITION UNTIL CONSTRUCTION IS COMPLETED AND ALL  UNTIL CONSTRUCTION IS COMPLETED AND ALL UNTIL CONSTRUCTION IS COMPLETED AND ALL  CONSTRUCTION IS COMPLETED AND ALL CONSTRUCTION IS COMPLETED AND ALL  IS COMPLETED AND ALL IS COMPLETED AND ALL  COMPLETED AND ALL COMPLETED AND ALL  AND ALL AND ALL  ALL ALL DISTURBED GROUND SURFACES HAVE BEEN RESTABILIZED  GROUND SURFACES HAVE BEEN RESTABILIZED GROUND SURFACES HAVE BEEN RESTABILIZED  SURFACES HAVE BEEN RESTABILIZED SURFACES HAVE BEEN RESTABILIZED  HAVE BEEN RESTABILIZED HAVE BEEN RESTABILIZED  BEEN RESTABILIZED BEEN RESTABILIZED  RESTABILIZED RESTABILIZED EITHER BY PAVING OR RESTORATION OF VEGETATIVE COVER.  5.2. ALL SEDIMENT CONTROL FENCING TO BE INSTALLED PRIOR TO ALL SEDIMENT CONTROL FENCING TO BE INSTALLED PRIOR TO  SEDIMENT CONTROL FENCING TO BE INSTALLED PRIOR TO SEDIMENT CONTROL FENCING TO BE INSTALLED PRIOR TO  CONTROL FENCING TO BE INSTALLED PRIOR TO CONTROL FENCING TO BE INSTALLED PRIOR TO  FENCING TO BE INSTALLED PRIOR TO FENCING TO BE INSTALLED PRIOR TO  TO BE INSTALLED PRIOR TO TO BE INSTALLED PRIOR TO  BE INSTALLED PRIOR TO BE INSTALLED PRIOR TO  INSTALLED PRIOR TO INSTALLED PRIOR TO  PRIOR TO PRIOR TO  TO TO ANY AREA GRADING, EXCAVATING OR DEMOLITION COMMENCING.  5.3. EROSION CONTROL FENCING TO BE INSTALLED AROUND BASE EROSION CONTROL FENCING TO BE INSTALLED AROUND BASE  CONTROL FENCING TO BE INSTALLED AROUND BASE CONTROL FENCING TO BE INSTALLED AROUND BASE  FENCING TO BE INSTALLED AROUND BASE FENCING TO BE INSTALLED AROUND BASE  TO BE INSTALLED AROUND BASE TO BE INSTALLED AROUND BASE  BE INSTALLED AROUND BASE BE INSTALLED AROUND BASE  INSTALLED AROUND BASE INSTALLED AROUND BASE  AROUND BASE AROUND BASE  BASE BASE OF ALL STOCKPILES. ALL STOCKPILES TO BE KEPT 2.5m  ALL STOCKPILES. ALL STOCKPILES TO BE KEPT 2.5m ALL STOCKPILES. ALL STOCKPILES TO BE KEPT 2.5m  STOCKPILES. ALL STOCKPILES TO BE KEPT 2.5m STOCKPILES. ALL STOCKPILES TO BE KEPT 2.5m  ALL STOCKPILES TO BE KEPT 2.5m ALL STOCKPILES TO BE KEPT 2.5m  STOCKPILES TO BE KEPT 2.5m STOCKPILES TO BE KEPT 2.5m  TO BE KEPT 2.5m TO BE KEPT 2.5m  BE KEPT 2.5m BE KEPT 2.5m  KEPT 2.5m KEPT 2.5m  2.5m 2.5m MINIMUM FROM PROPERTY LINE. 5.4. EROSION PROTECTION TO BE PROVIDED AROUND ALL STORM EROSION PROTECTION TO BE PROVIDED AROUND ALL STORM  PROTECTION TO BE PROVIDED AROUND ALL STORM PROTECTION TO BE PROVIDED AROUND ALL STORM  TO BE PROVIDED AROUND ALL STORM TO BE PROVIDED AROUND ALL STORM  BE PROVIDED AROUND ALL STORM BE PROVIDED AROUND ALL STORM  PROVIDED AROUND ALL STORM PROVIDED AROUND ALL STORM  AROUND ALL STORM AROUND ALL STORM  ALL STORM ALL STORM  STORM STORM AND SANITARY MHs AND CBs. 5.5. CONSTRUCTION ACCESS (MUD MAT) TO BE PROVIDED ON-SITE CONSTRUCTION ACCESS (MUD MAT) TO BE PROVIDED ON-SITE  ACCESS (MUD MAT) TO BE PROVIDED ON-SITE ACCESS (MUD MAT) TO BE PROVIDED ON-SITE  (MUD MAT) TO BE PROVIDED ON-SITE (MUD MAT) TO BE PROVIDED ON-SITE  MAT) TO BE PROVIDED ON-SITE MAT) TO BE PROVIDED ON-SITE  TO BE PROVIDED ON-SITE TO BE PROVIDED ON-SITE  BE PROVIDED ON-SITE BE PROVIDED ON-SITE  PROVIDED ON-SITE PROVIDED ON-SITE  ON-SITE ON-SITE AT ALL LOCATIONS WHERE CONSTRUCTION VEHICLES EXIT THE  ALL LOCATIONS WHERE CONSTRUCTION VEHICLES EXIT THE ALL LOCATIONS WHERE CONSTRUCTION VEHICLES EXIT THE  LOCATIONS WHERE CONSTRUCTION VEHICLES EXIT THE LOCATIONS WHERE CONSTRUCTION VEHICLES EXIT THE  WHERE CONSTRUCTION VEHICLES EXIT THE WHERE CONSTRUCTION VEHICLES EXIT THE  CONSTRUCTION VEHICLES EXIT THE CONSTRUCTION VEHICLES EXIT THE  VEHICLES EXIT THE VEHICLES EXIT THE  EXIT THE EXIT THE  THE THE SITE. CONSTRUCTION ACCESS (MUD MAT) SHALL BE A MINIMUM  CONSTRUCTION ACCESS (MUD MAT) SHALL BE A MINIMUM CONSTRUCTION ACCESS (MUD MAT) SHALL BE A MINIMUM  ACCESS (MUD MAT) SHALL BE A MINIMUM ACCESS (MUD MAT) SHALL BE A MINIMUM  (MUD MAT) SHALL BE A MINIMUM (MUD MAT) SHALL BE A MINIMUM  MAT) SHALL BE A MINIMUM MAT) SHALL BE A MINIMUM  SHALL BE A MINIMUM SHALL BE A MINIMUM  BE A MINIMUM BE A MINIMUM  A MINIMUM A MINIMUM  MINIMUM MINIMUM OF 3.0m WIDE, 15.0m LONG (LENGTH MAY VARY DEPENDING ON  3.0m WIDE, 15.0m LONG (LENGTH MAY VARY DEPENDING ON 3.0m WIDE, 15.0m LONG (LENGTH MAY VARY DEPENDING ON  WIDE, 15.0m LONG (LENGTH MAY VARY DEPENDING ON WIDE, 15.0m LONG (LENGTH MAY VARY DEPENDING ON  15.0m LONG (LENGTH MAY VARY DEPENDING ON 15.0m LONG (LENGTH MAY VARY DEPENDING ON  LONG (LENGTH MAY VARY DEPENDING ON LONG (LENGTH MAY VARY DEPENDING ON  (LENGTH MAY VARY DEPENDING ON (LENGTH MAY VARY DEPENDING ON  MAY VARY DEPENDING ON MAY VARY DEPENDING ON  VARY DEPENDING ON VARY DEPENDING ON  DEPENDING ON DEPENDING ON  ON ON SITE LAYOUT) AND 0.3m DEEP AND SHALL CONSIST OF 200mm  LAYOUT) AND 0.3m DEEP AND SHALL CONSIST OF 200mm LAYOUT) AND 0.3m DEEP AND SHALL CONSIST OF 200mm  AND 0.3m DEEP AND SHALL CONSIST OF 200mm AND 0.3m DEEP AND SHALL CONSIST OF 200mm  0.3m DEEP AND SHALL CONSIST OF 200mm 0.3m DEEP AND SHALL CONSIST OF 200mm  DEEP AND SHALL CONSIST OF 200mm DEEP AND SHALL CONSIST OF 200mm  AND SHALL CONSIST OF 200mm AND SHALL CONSIST OF 200mm  SHALL CONSIST OF 200mm SHALL CONSIST OF 200mm  CONSIST OF 200mm CONSIST OF 200mm  OF 200mm OF 200mm  200mm 200mm CLEAR STONE MATERIAL OR APPROVED EQUIVALENT. PROPOSED  STONE MATERIAL OR APPROVED EQUIVALENT. PROPOSED STONE MATERIAL OR APPROVED EQUIVALENT. PROPOSED  MATERIAL OR APPROVED EQUIVALENT. PROPOSED MATERIAL OR APPROVED EQUIVALENT. PROPOSED  OR APPROVED EQUIVALENT. PROPOSED OR APPROVED EQUIVALENT. PROPOSED  APPROVED EQUIVALENT. PROPOSED APPROVED EQUIVALENT. PROPOSED  EQUIVALENT. PROPOSED EQUIVALENT. PROPOSED  PROPOSED PROPOSED EROSION FENCING TO TIE INTO MUD MAT. CONTRACTOR TO  FENCING TO TIE INTO MUD MAT. CONTRACTOR TO FENCING TO TIE INTO MUD MAT. CONTRACTOR TO  TO TIE INTO MUD MAT. CONTRACTOR TO TO TIE INTO MUD MAT. CONTRACTOR TO  TIE INTO MUD MAT. CONTRACTOR TO TIE INTO MUD MAT. CONTRACTOR TO  INTO MUD MAT. CONTRACTOR TO INTO MUD MAT. CONTRACTOR TO  MUD MAT. CONTRACTOR TO MUD MAT. CONTRACTOR TO  MAT. CONTRACTOR TO MAT. CONTRACTOR TO  CONTRACTOR TO CONTRACTOR TO  TO TO ENSURE ALL VEHICLES LEAVE THE SITE VIA THE MUD MAT AND  ALL VEHICLES LEAVE THE SITE VIA THE MUD MAT AND ALL VEHICLES LEAVE THE SITE VIA THE MUD MAT AND  VEHICLES LEAVE THE SITE VIA THE MUD MAT AND VEHICLES LEAVE THE SITE VIA THE MUD MAT AND  LEAVE THE SITE VIA THE MUD MAT AND LEAVE THE SITE VIA THE MUD MAT AND  THE SITE VIA THE MUD MAT AND THE SITE VIA THE MUD MAT AND  SITE VIA THE MUD MAT AND SITE VIA THE MUD MAT AND  VIA THE MUD MAT AND VIA THE MUD MAT AND  THE MUD MAT AND THE MUD MAT AND  MUD MAT AND MUD MAT AND  MAT AND MAT AND  AND AND THAT THE MAT IS MAINTAINED IN A MANNER TO MAXIMIZE  THE MAT IS MAINTAINED IN A MANNER TO MAXIMIZE THE MAT IS MAINTAINED IN A MANNER TO MAXIMIZE  MAT IS MAINTAINED IN A MANNER TO MAXIMIZE MAT IS MAINTAINED IN A MANNER TO MAXIMIZE  IS MAINTAINED IN A MANNER TO MAXIMIZE IS MAINTAINED IN A MANNER TO MAXIMIZE  MAINTAINED IN A MANNER TO MAXIMIZE MAINTAINED IN A MANNER TO MAXIMIZE  IN A MANNER TO MAXIMIZE IN A MANNER TO MAXIMIZE  A MANNER TO MAXIMIZE A MANNER TO MAXIMIZE  MANNER TO MAXIMIZE MANNER TO MAXIMIZE  TO MAXIMIZE TO MAXIMIZE  MAXIMIZE MAXIMIZE EFFECTIVENESS AT ALL TIMES. 5.6. ADDITIONAL EROSION CONTROL MEASURES MAY BE REQUIRED ADDITIONAL EROSION CONTROL MEASURES MAY BE REQUIRED  EROSION CONTROL MEASURES MAY BE REQUIRED EROSION CONTROL MEASURES MAY BE REQUIRED  CONTROL MEASURES MAY BE REQUIRED CONTROL MEASURES MAY BE REQUIRED  MEASURES MAY BE REQUIRED MEASURES MAY BE REQUIRED  MAY BE REQUIRED MAY BE REQUIRED  BE REQUIRED BE REQUIRED  REQUIRED REQUIRED AS SITE DEVELOPMENT PROGRESSES. CONTRACTOR TO PROVIDE  SITE DEVELOPMENT PROGRESSES. CONTRACTOR TO PROVIDE SITE DEVELOPMENT PROGRESSES. CONTRACTOR TO PROVIDE  DEVELOPMENT PROGRESSES. CONTRACTOR TO PROVIDE DEVELOPMENT PROGRESSES. CONTRACTOR TO PROVIDE  PROGRESSES. CONTRACTOR TO PROVIDE PROGRESSES. CONTRACTOR TO PROVIDE  CONTRACTOR TO PROVIDE CONTRACTOR TO PROVIDE  TO PROVIDE TO PROVIDE  PROVIDE PROVIDE ALL ADDITIONAL EROSION CONTROL STRUCTURES.  5.7. EROSION CONTROL STRUCTURES TO REMAIN IN PLACE UNTIL EROSION CONTROL STRUCTURES TO REMAIN IN PLACE UNTIL  CONTROL STRUCTURES TO REMAIN IN PLACE UNTIL CONTROL STRUCTURES TO REMAIN IN PLACE UNTIL  STRUCTURES TO REMAIN IN PLACE UNTIL STRUCTURES TO REMAIN IN PLACE UNTIL  TO REMAIN IN PLACE UNTIL TO REMAIN IN PLACE UNTIL  REMAIN IN PLACE UNTIL REMAIN IN PLACE UNTIL  IN PLACE UNTIL IN PLACE UNTIL  PLACE UNTIL PLACE UNTIL  UNTIL UNTIL ALL DISTURBED GROUND SURFACES HAVE BEEN RESTABILIZED.  5.8. NO ALTERNATE METHODS OF EROSION PROTECTION SHALL BE NO ALTERNATE METHODS OF EROSION PROTECTION SHALL BE  ALTERNATE METHODS OF EROSION PROTECTION SHALL BE ALTERNATE METHODS OF EROSION PROTECTION SHALL BE  METHODS OF EROSION PROTECTION SHALL BE METHODS OF EROSION PROTECTION SHALL BE  OF EROSION PROTECTION SHALL BE OF EROSION PROTECTION SHALL BE  EROSION PROTECTION SHALL BE EROSION PROTECTION SHALL BE  PROTECTION SHALL BE PROTECTION SHALL BE  SHALL BE SHALL BE  BE BE PERMITTED UNLESS APPROVED BY THE ENGINEER AND THE  UNLESS APPROVED BY THE ENGINEER AND THE UNLESS APPROVED BY THE ENGINEER AND THE  APPROVED BY THE ENGINEER AND THE APPROVED BY THE ENGINEER AND THE  BY THE ENGINEER AND THE BY THE ENGINEER AND THE  THE ENGINEER AND THE THE ENGINEER AND THE  ENGINEER AND THE ENGINEER AND THE  AND THE AND THE  THE THE LOCAL MUNICIPALITY.  5.9. CONTRACTOR TO CLEAN ROADWAY AND SIDEWALKS OF CONTRACTOR TO CLEAN ROADWAY AND SIDEWALKS OF  TO CLEAN ROADWAY AND SIDEWALKS OF TO CLEAN ROADWAY AND SIDEWALKS OF  CLEAN ROADWAY AND SIDEWALKS OF CLEAN ROADWAY AND SIDEWALKS OF  ROADWAY AND SIDEWALKS OF ROADWAY AND SIDEWALKS OF  AND SIDEWALKS OF AND SIDEWALKS OF  SIDEWALKS OF SIDEWALKS OF  OF OF SEDIMENTS RESULTING FROM CONSTRUCTION TRAFFIC FROM THE  RESULTING FROM CONSTRUCTION TRAFFIC FROM THE RESULTING FROM CONSTRUCTION TRAFFIC FROM THE  FROM CONSTRUCTION TRAFFIC FROM THE FROM CONSTRUCTION TRAFFIC FROM THE  CONSTRUCTION TRAFFIC FROM THE CONSTRUCTION TRAFFIC FROM THE  TRAFFIC FROM THE TRAFFIC FROM THE  FROM THE FROM THE  THE THE SITE EACH DAY. 5.10. CONTRACTOR MUST REMOVE EROSION AND SEDIMENTATION CONTRACTOR MUST REMOVE EROSION AND SEDIMENTATION  MUST REMOVE EROSION AND SEDIMENTATION MUST REMOVE EROSION AND SEDIMENTATION  REMOVE EROSION AND SEDIMENTATION REMOVE EROSION AND SEDIMENTATION  EROSION AND SEDIMENTATION EROSION AND SEDIMENTATION  AND SEDIMENTATION AND SEDIMENTATION  SEDIMENTATION SEDIMENTATION FENCING PRIOR TO COMPLETION OF PROJECT. CONTRACTOR TO  PRIOR TO COMPLETION OF PROJECT. CONTRACTOR TO PRIOR TO COMPLETION OF PROJECT. CONTRACTOR TO  TO COMPLETION OF PROJECT. CONTRACTOR TO TO COMPLETION OF PROJECT. CONTRACTOR TO  COMPLETION OF PROJECT. CONTRACTOR TO COMPLETION OF PROJECT. CONTRACTOR TO  OF PROJECT. CONTRACTOR TO OF PROJECT. CONTRACTOR TO  PROJECT. CONTRACTOR TO PROJECT. CONTRACTOR TO  CONTRACTOR TO CONTRACTOR TO  TO TO HAVE EROSION AND SEDIMENTATION FENCE INSPECTED WHEN  EROSION AND SEDIMENTATION FENCE INSPECTED WHEN EROSION AND SEDIMENTATION FENCE INSPECTED WHEN  AND SEDIMENTATION FENCE INSPECTED WHEN AND SEDIMENTATION FENCE INSPECTED WHEN  SEDIMENTATION FENCE INSPECTED WHEN SEDIMENTATION FENCE INSPECTED WHEN  FENCE INSPECTED WHEN FENCE INSPECTED WHEN  INSPECTED WHEN INSPECTED WHEN  WHEN WHEN VEGETATION HAS ESTABLISHED, BUT PRIOR TO FENCE BECOMING  HAS ESTABLISHED, BUT PRIOR TO FENCE BECOMING HAS ESTABLISHED, BUT PRIOR TO FENCE BECOMING  ESTABLISHED, BUT PRIOR TO FENCE BECOMING ESTABLISHED, BUT PRIOR TO FENCE BECOMING  BUT PRIOR TO FENCE BECOMING BUT PRIOR TO FENCE BECOMING  PRIOR TO FENCE BECOMING PRIOR TO FENCE BECOMING  TO FENCE BECOMING TO FENCE BECOMING  FENCE BECOMING FENCE BECOMING  BECOMING BECOMING OVERGROWN. ENGINEER'S REPRESENTATIVE TO DETERMINE IF  ENGINEER'S REPRESENTATIVE TO DETERMINE IF ENGINEER'S REPRESENTATIVE TO DETERMINE IF  REPRESENTATIVE TO DETERMINE IF REPRESENTATIVE TO DETERMINE IF  TO DETERMINE IF TO DETERMINE IF  DETERMINE IF DETERMINE IF  IF IF VEGETATION HAS REACHED THE CRITICAL POINT AND WILL THEN  HAS REACHED THE CRITICAL POINT AND WILL THEN HAS REACHED THE CRITICAL POINT AND WILL THEN  REACHED THE CRITICAL POINT AND WILL THEN REACHED THE CRITICAL POINT AND WILL THEN  THE CRITICAL POINT AND WILL THEN THE CRITICAL POINT AND WILL THEN  CRITICAL POINT AND WILL THEN CRITICAL POINT AND WILL THEN  POINT AND WILL THEN POINT AND WILL THEN  AND WILL THEN AND WILL THEN  WILL THEN WILL THEN  THEN THEN INSTRUCT CONTRACTOR TO REMOVE FENCE. 6. MAINTENANCE RECOMMENDATIONS  MAINTENANCE RECOMMENDATIONS  6.1. EROSION CONTROL STRUCTURES TO BE MONITORED REGULARLY EROSION CONTROL STRUCTURES TO BE MONITORED REGULARLY  CONTROL STRUCTURES TO BE MONITORED REGULARLY CONTROL STRUCTURES TO BE MONITORED REGULARLY  STRUCTURES TO BE MONITORED REGULARLY STRUCTURES TO BE MONITORED REGULARLY  TO BE MONITORED REGULARLY TO BE MONITORED REGULARLY  BE MONITORED REGULARLY BE MONITORED REGULARLY  MONITORED REGULARLY MONITORED REGULARLY  REGULARLY REGULARLY AND ANY DAMAGE REPAIRED IMMEDIATELY. SEDIMENTS TO BE  ANY DAMAGE REPAIRED IMMEDIATELY. SEDIMENTS TO BE ANY DAMAGE REPAIRED IMMEDIATELY. SEDIMENTS TO BE  DAMAGE REPAIRED IMMEDIATELY. SEDIMENTS TO BE DAMAGE REPAIRED IMMEDIATELY. SEDIMENTS TO BE  REPAIRED IMMEDIATELY. SEDIMENTS TO BE REPAIRED IMMEDIATELY. SEDIMENTS TO BE  IMMEDIATELY. SEDIMENTS TO BE IMMEDIATELY. SEDIMENTS TO BE  SEDIMENTS TO BE SEDIMENTS TO BE  TO BE TO BE  BE BE REMOVED WHEN ACCUMULATIONS REACH A MAXIMUM OF 1/3  WHEN ACCUMULATIONS REACH A MAXIMUM OF 1/3 WHEN ACCUMULATIONS REACH A MAXIMUM OF 1/3  ACCUMULATIONS REACH A MAXIMUM OF 1/3 ACCUMULATIONS REACH A MAXIMUM OF 1/3  REACH A MAXIMUM OF 1/3 REACH A MAXIMUM OF 1/3  A MAXIMUM OF 1/3 A MAXIMUM OF 1/3  MAXIMUM OF 1/3 MAXIMUM OF 1/3  OF 1/3 OF 1/3  1/3 1/3 THE HEIGHT OF THE FENCE.  6.2. OWNER'S REPRESENTATIVE TO MONITOR EROSION CONTROL OWNER'S REPRESENTATIVE TO MONITOR EROSION CONTROL  REPRESENTATIVE TO MONITOR EROSION CONTROL REPRESENTATIVE TO MONITOR EROSION CONTROL  TO MONITOR EROSION CONTROL TO MONITOR EROSION CONTROL  MONITOR EROSION CONTROL MONITOR EROSION CONTROL  EROSION CONTROL EROSION CONTROL  CONTROL CONTROL STRUCTURES TO ENSURE FENCING IS INSTALLED AND  TO ENSURE FENCING IS INSTALLED AND TO ENSURE FENCING IS INSTALLED AND  ENSURE FENCING IS INSTALLED AND ENSURE FENCING IS INSTALLED AND  FENCING IS INSTALLED AND FENCING IS INSTALLED AND  IS INSTALLED AND IS INSTALLED AND  INSTALLED AND INSTALLED AND  AND AND MAINTENANCE IS PERFORMED TO CITY REQUIREMENTS. 6.3. THE PROPOSED STORMCEPTOR(STC) WILL REQUIRE REGULAR THE PROPOSED STORMCEPTOR(STC) WILL REQUIRE REGULAR  PROPOSED STORMCEPTOR(STC) WILL REQUIRE REGULAR PROPOSED STORMCEPTOR(STC) WILL REQUIRE REGULAR  STORMCEPTOR(STC) WILL REQUIRE REGULAR STORMCEPTOR(STC) WILL REQUIRE REGULAR  WILL REQUIRE REGULAR WILL REQUIRE REGULAR  REQUIRE REGULAR REQUIRE REGULAR  REGULAR REGULAR ANNUAL MAINTENANCE. OWNER TO ENTER INTO A MAINTENANCE  MAINTENANCE. OWNER TO ENTER INTO A MAINTENANCE MAINTENANCE. OWNER TO ENTER INTO A MAINTENANCE  OWNER TO ENTER INTO A MAINTENANCE OWNER TO ENTER INTO A MAINTENANCE  TO ENTER INTO A MAINTENANCE TO ENTER INTO A MAINTENANCE  ENTER INTO A MAINTENANCE ENTER INTO A MAINTENANCE  INTO A MAINTENANCE INTO A MAINTENANCE  A MAINTENANCE A MAINTENANCE  MAINTENANCE MAINTENANCE AGREEMENT WITH A SUITABLE CONTRACTOR TO COMPLETE THIS  WITH A SUITABLE CONTRACTOR TO COMPLETE THIS WITH A SUITABLE CONTRACTOR TO COMPLETE THIS  A SUITABLE CONTRACTOR TO COMPLETE THIS A SUITABLE CONTRACTOR TO COMPLETE THIS  SUITABLE CONTRACTOR TO COMPLETE THIS SUITABLE CONTRACTOR TO COMPLETE THIS  CONTRACTOR TO COMPLETE THIS CONTRACTOR TO COMPLETE THIS  TO COMPLETE THIS TO COMPLETE THIS  COMPLETE THIS COMPLETE THIS  THIS THIS WORK.
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Engineers, Scientists, Surveyors

NOTES:

1. SC-740 CHAMBERS SHALL CONFORM TO THE REQUIREMENTS OF ASTM F2418 "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL

STORMWATER COLLECTION CHAMBERS", OR ASTM F2922 "STANDARD SPECIFICATION FOR POLYETHYLENE (PE) CORRUGATED WALL STORMWATER COLLECTION

CHAMBERS".

2. SC-740 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

3. "ACCEPTABLE FILL MATERIALS" TABLE ABOVE PROVIDES MATERIAL LOCATIONS, DESCRIPTIONS, GRADATIONS, AND COMPACTION REQUIREMENTS FOR

FOUNDATION, EMBEDMENT, AND FILL MATERIALS.

4. THE "SITE DESIGN ENGINEER" REFERS TO THE ENGINEER RESPONSIBLE FOR THE DESIGN AND LAYOUT OF THE STORMTECH CHAMBERS FOR THIS PROJECT.

5. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE

DEPTH OF FOUNDATION STONE WITH CONSIDERATION FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.

6. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.

7. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO

REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

18"

(450 mm) MIN*

8'

(2.4 m)

MAX

SUBGRADE SOILS

(SEE NOTE 5)

PAVEMENT LAYER (DESIGNED

BY SITE DESIGN ENGINEER)

SC-740

END CAP

6" (150 mm) MIN

D

C

B

A

PERIMETER STONE

(SEE NOTE 6)

EXCAVATION WALL

(CAN BE SLOPED OR VERTICAL)

12" (300 mm) MIN

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL

AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

12" (300 mm) TYP51" (1295 mm)

6"

(150 mm) MIN

30"

(760 mm)

DEPTH OF STONE TO BE DETERMINED

BY DESIGN ENGINEER 6" (150 mm) MIN

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 24" (600 mm).

SUMP DEPTH TBD BY

SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

24" (600 mm) HDPE ACCESS PIPE REQUIRED

USE FACTORY PRE-FABRICATED END CAP

PART #: SC740EPE24B

TWO LAYERS OF ADS GEOSYNTHETICS 315WTK WOVEN

GEOTEXTILE BETWEEN FOUNDATION STONE AND CHAMBERS

5' (1.5 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CATCH BASIN

OR

MANHOLE

COVER ENTIRE ISOLATOR ROW WITH ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE 8' (2.4 m) MIN WIDE

SC-740 CHAMBER

SC-740 END CAP

SC-740 ISOLATOR ROW DETAIL

NTS

OPTIONAL INSPECTION PORT

STORMTECH HIGHLY RECOMMENDS

FLEXSTORM PURE INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

SC-740 6" INSPECTION PORT DETAIL

NTS

SC-740 CHAMBER

FLEXSTORM CATCH IT

PART# 6212NYFX

WITH USE OF OPEN GRATE

12" (300 mm) NYLOPLAST INLINE

DRAIN BODY W/SOLID HINGED

COVER OR GRATE

PART# 2712AG06N

SOLID COVER: 1299CGC

GRATE: 1299CGS

6" (150 mm) INSERTA TEE

PART#06N12ST74IP

INSERTA TEE TO BE CENTERED

ON CORRUGATION CREST

6" (150 mm) ADS N-12

HDPE PIPE

18" (450 mm) MIN WIDTH

CONCRETE SLAB

8" (200 mm) MIN THICKNESS

PAVEMENT

CONCRETE COLLAR NOT REQUIRED

FOR UNPAVED APPLICATIONS

CONCRETE COLLAR
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The  assumed  elevation  of  304.50m  for  the  TBM  does  not  represent  the  geodetic
elevation.
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Test Pit Logs
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Hydrograph 1: Groundwater Elevations (mAMSL) - BH-1

Daily Precipitation (mm) Groundwater Elevation (Continuous) Manual Measurements Top of Casing Elevation

Ground Elevation Top of Screen Elevation Well Bottom Elevation 30 per. Mov. Avg. (Daily Precipitation (mm))

MIN:  300.07 mAMSL
MAX: 300.34 mAMSL
AVG:  300.22 mAMSL

Note: Min/Max/Avg does not include manual measurements
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Hydrograph 2: Groundwater Elevations (mAMSL) - BH-13

Daily Precipitation (mm) Groundwater Elevation (Continuous) Manual Measurements Top of Casing Elevation

Ground Elevation Top of Screen Elevation Well Bottom Elevation 30 per. Mov. Avg. (Daily Precipitation (mm))

MIN:  300.13 mAMSL
MAX: 300.30 mAMSL
AVG:  300.24 mAMSL

Note: Min/Max/Avg does not include manual measurements
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Hydrograph 3: Groundwater Elevations (mAMSL) - BH-15

Daily Precipitation (mm) Groundwater Elevation (Continuous) Manual Measurements Top of Casing Elevation

Ground Elevation Top of Screen Elevation Well Bottom Elevation 30 per. Mov. Avg. (Daily Precipitation (mm))

MIN:  299.46 mAMSL
MAX: 299.66 mAMSL
AVG:  299.57 mAMSL

Note: Min/Max/Avg does not include manual measurements
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Slug Test Analysis Report D

Project: Hydrogeological Investigation

Number: 45303-200

Client: 2599974 Ontario Inc.

MTE Consultants
520 Bingemans Centre Drive
Kitchener, Ontario N2B 3X9

Location: 326 Bryne Drive, Barrie Slug Test: BH-1 RT3 Test Well: BH-1

Test Conducted by: TXG Test Date: 3/18/2020

Analysis Performed by: KLW Analysis Date: 4/6/2020BH-1 RT3

Aquifer Thickness: 2.49 m
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Slug Test Analysis Report D

Project: Hydrogeological Investigation

Number: 45303-200

Client: 2599974 Ontario Inc.

MTE Consultants
520 Bingemans Centre Drive
Kitchener, Ontario N2B 3X9

Location: 326 Bryne Drive, Barrie Slug Test: BH-13 RT3 Test Well: BH-13

Test Conducted by: TXG Test Date: 3/18/2020

Analysis Performed by: KLW Analysis Date: 4/6/2020BH-13 RT3

Aquifer Thickness: 2.17 m
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Slug Test Analysis Report D

Project: Hydrogeological Investigation

Number: 45303-200

Client: 2599974 Ontario Inc.

MTE Consultants
520 Bingemans Centre Drive
Kitchener, Ontario N2B 3X9

Location: 326 Bryne Drive, Barrie Slug Test: BH-15 RT2 Test Well: Well 3

Test Conducted by: TXG Test Date: 3/18/2020

Analysis Performed by: KLW Analysis Date: 4/6/2020BH-15 RT2

Aquifer Thickness: 1.53 m
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Laboratory Certificate of Analysis



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-MAR-20

Lab Work Order #: L2429519

Date Received:MTE CONSULTANTS INC. (Kitchener)

520 BINGEMANS CENTRE DRIVE
KITCHENER  ON  N2B 3X9

ATTN: Tim Greer
FINAL   
24-MAR-20 12:16 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Emily Hansen
Account Manager

ADDRESS: 60 Northland Road, Unit 1, Waterloo, ON N2V 2B8 Canada | Phone: +1 519 886 6910 | Fax: +1 519 886 9047

Client Phone: 519-743-6500

45303-200Job Reference: 
NOT SUBMITTEDProject P.O. #: 

17-622571C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

45303-200

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
8

L2429519-1 BH-1
TG on 18-MAR-20 @ 10:15Sampled By:
WATERMatrix:

Physical Tests

Anions and Nutrients

Total Metals

Colour, Apparent

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Turbidity

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

CU

umhos/cm

mg/L

pH units

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

17.7

2550

809

7.53

1350

588

462

<0.010

638

<0.10

3.34

<0.050

<0.0030

17.6

9.04

<0.0010

0.0026

0.143

<0.0010

<0.00050

<0.10

0.000070

290

0.00052

0.0124

0.0090

0.0203

11.9

0.00592

20.6

0.579

0.00051

0.0128

0.57

2.68

0.0120

<0.00050

18.7

<0.00050

2.0

3.0

1.3

0.10

20

0.10

10

0.010

2.5

0.10

0.10

0.050

0.0030

1.5

0.050

0.0010

0.0010

0.0010

0.0010

0.00050

0.10

0.000050

0.50

0.00010

0.0050

0.0010

0.0050

0.10

0.00050

0.050

0.0050

0.00050

0.0050

0.50

0.50

0.0020

0.00050

1.0

0.00050

HTC

DLDS

DLDS

DLDS

DLDS

DLDS

DLDS

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5032808

R5033090

R5033090

R5033648

R5031309

R5033090

R5032874

R5034454

R5034454

R5034454

R5034454

R5031289

R5034454

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

45303-200

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
8

L2429519-1

L2429519-2

BH-1

BH-13

TG on 18-MAR-20 @ 10:15

TG on 18-MAR-20 @ 10:40

Sampled By:

Sampled By:

WATER

WATER

Matrix:

Matrix:

Total Metals

Physical Tests

Anions and Nutrients

Total Metals

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Colour, Apparent

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Turbidity

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

CU

umhos/cm

mg/L

pH units

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

421

0.589

5.4

<0.0020

<0.00010

0.0051

0.0011

0.539

<0.0010

0.00048

0.0183

0.038

0.0020

20.3

6560

566

7.78

3580

132

386

<0.010

2650

<0.40

2.73

<0.20

<0.0030

77.1

3.98

<0.0010

0.0012

0.146

<0.0010

<0.00050

<0.10

<0.000050

201

0.50

0.010

5.0

0.0020

0.00010

0.0010

0.0010

0.0030

0.0010

0.00010

0.0050

0.030

0.0020

2.0

3.0

1.3

0.10

20

0.10

10

0.010

10

0.40

0.40

0.20

0.0030

6.0

0.050

0.0010

0.0010

0.0010

0.0010

0.00050

0.10

0.000050

0.50

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

HTC

DLDS

DLDS

DLDS

DLDS

DLDS

DLDS

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5032808

R5033090

R5033090

R5033648

R5031309

R5033090

R5032874

R5034454

R5034454

R5034454

R5034454

R5031289

R5034454

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

45303-200

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
8

L2429519-2

L2429519-3

BH-13

BH-15

TG on 18-MAR-20 @ 10:40

TG on 18-MAR-20 @ 09:40

Sampled By:

Sampled By:

WATER

WATER

Matrix:

Matrix:

Total Metals

Physical Tests

Anions and Nutrients

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Colour, Apparent

Conductivity

Hardness (as CaCO3)

pH

Total Dissolved Solids

Turbidity

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

CU

umhos/cm

mg/L

pH units

mg/L

NTU

mg/L

mg/L

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

0.00023

0.0080

0.0040

0.0101

5.14

0.00276

15.3

0.221

0.00079

0.0053

0.52

2.43

0.0054

<0.00050

10.3

<0.00050

1420

2.49

22.2

<0.0020

<0.00010

0.0026

<0.0010

0.219

<0.0010

0.00050

0.0084

<0.030

<0.0020

17.7

488

238

7.97

292

224

261

<0.010

0.00010

0.0050

0.0010

0.0050

0.10

0.00050

0.050

0.0050

0.00050

0.0050

0.50

0.50

0.0020

0.00050

1.0

0.00050

5.0

0.010

5.0

0.0020

0.00010

0.0010

0.0010

0.0030

0.0010

0.00010

0.0050

0.030

0.0020

2.0

3.0

1.3

0.10

20

0.10

10

0.010

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

HTC

DLDS

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5032808

R5033090

R5033090

R5033648

R5031309

R5033090

R5032874
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
8

L2429519-3 BH-15
TG on 18-MAR-20 @ 09:40Sampled By:
WATERMatrix:

Anions and Nutrients

Total Metals

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Orthophosphate-Dissolved (as P)

Sulfate (SO4)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

5.10

0.050

1.73

<0.010

<0.0030

4.81

2.69

<0.00010

0.00084

0.0292

0.00011

<0.000050

<0.010

0.000018

88.5

0.000161

0.00643

0.00283

0.0083

3.45

0.00294

4.25

0.179

0.000323

0.00549

0.150

0.981

0.00339

0.000255

8.11

<0.000050

61.9

0.178

1.95

<0.00020

0.000029

0.00168

0.00114

0.106

<0.00010

0.50

0.020

0.020

0.010

0.0030

0.30

0.010

0.00010

0.00010

0.00020

0.00010

0.000050

0.010

0.000010

0.50

0.000010

0.00050

0.00010

0.0010

0.050

0.00010

0.050

0.00050

0.000050

0.00050

0.050

0.050

0.00020

0.000050

0.10

0.000050

0.50

0.0010

0.50

0.00020

0.000010

0.00010

0.00010

0.00030

0.00010

R5034454

R5034454

R5034454

R5034454

R5031289

R5034454

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467

R5031467
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L2429519-3 BH-15
TG on 18-MAR-20 @ 09:40Sampled By:
WATERMatrix:

Total Metals
Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

mg/L

mg/L

mg/L

mg/L

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

0.000169

0.00584

0.0110

0.00064

0.000010

0.00050

0.0030

0.00030

R5031467

R5031467

R5031467

R5031467
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This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental 
Protection Act (July 1, 2011).

Apparent Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method after sample 
decanting.  Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time of testing), without pH 
adjustment.  Concurrent measurement of sample pH is recommended.

Qualitative analysis of conductivity where required during preparation of other tests - e.g. TDS, metals, etc.

Water samples can be measured directly by immersing the conductivity cell into the sample.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental 
Protection Act (July 1, 2011).

ALS Test Code Test Description

DLDS

DLHC

HTC

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier key listed:

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3
L2429519-1, -2, -3

Barium (Ba)-Total
Calcium (Ca)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulfur (S)-Total
Ammonia, Total (as N)

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   

ALK-WT

CL-IC-N-WT

COLOUR-APPARENT-WT

EC-SCREEN-WT

EC-WT

F-IC-N-WT

HARDNESS-CALC-WT

MET-T-CCMS-WT

NH3-F-WT

Alkalinity, Total (as CaCO3)

Chloride by IC

Colour

Conductivity Screen (Internal Use 
Only)

Conductivity

Fluoride in Water by IC

Hardness

Total Metals in Water by CRC 
ICPMS

Ammonia in Water by Fluorescence

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 2320B

EPA 300.1 (mod)

APHA 2120

APHA 2510

APHA 2510 B

EPA 300.1 (mod)

APHA 2340 B

EPA 200.2/6020A (mod)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC
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This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water samples are analyzed directly by a calibrated pH meter.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental 
Protection Act (July 1, 2011). Holdtime for samples under this regulation is 28 days

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids 
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

Sample result is based on a comparison of the intensity of the light scattered by the sample under defined conditions with the intensity of light scattered 
by a standard reference suspension under the same conditions. Sample readings are obtained from a Nephelometer.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

17-622571

Version:  FINAL   

NO2-IC-WT

NO3-IC-WT

PH-WT

PO4-DO-COL-WT

SO4-IC-N-WT

SOLIDS-TDS-WT

TURBIDITY-WT

Nitrite in Water by IC

Nitrate in Water by IC

pH

Diss. Orthophosphate in Water by 
Colour

Sulfate in Water by IC

Total Dissolved Solids

Turbidity

Water

Water

Water

Water

Water

Water

Water

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

EPA 300.1 (mod)

APHA 2540C

APHA 2130 B
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Quality Control Report
Page 1 of

Client:

Contact:

MTE CONSULTANTS INC. (Kitchener)
520 BINGEMANS CENTRE DRIVE 
KITCHENER  ON  N2B 3X9
Tim Greer

Report Date: 24-MAR-20Workorder: L2429519

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-WT

CL-IC-N-WT

COLOUR-APPARENT-WT

EC-WT

F-IC-N-WT

MET-T-CCMS-WT

Water

Water

Water

Water

Water

Water

R5033090

R5034454

R5032808

R5033090

R5034454

R5031467

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

LCS

WG3295471-2

WG3295471-1

WG3295966-2

WG3295966-1

WG3295717-2

WG3295717-1

WG3295471-2

WG3295471-1

WG3295966-2

WG3295966-1

WG3294964-2

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Chloride (Cl)

Chloride (Cl)

Colour, Apparent

Colour, Apparent

Conductivity

Conductivity

Fluoride (F)

Fluoride (F)

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

103.6

<10

104.2

<0.50

100.6

<2.0

101.0

<3.0

102.8

<0.020

109.6

104.3

104.5

109.2

102.4

103.5

19-MAR-20

19-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

85-115

90-110

85-115

90-110

90-110

80-120

80-120

80-120

80-120

80-120

80-120

%

mg/L

%

mg/L

%

CU

%

umhos/cm

%

mg/L

%

%

%

%

%

%

10

0.5

2

3

0.02

6



Quality Control Report
Page 2 ofReport Date: 24-MAR-20Workorder: L2429519

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

R5031467Batch
LCS

MB

WG3294964-2

WG3294964-1

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cesium (Cs)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Thallium (Tl)-Total

Tellurium (Te)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

104.9

103.4

100.4

105.4

100.9

103.1

101.6

99.4

105.9

110.9

107.6

99.8

102.2

107.8

107.9

107.7

99.7

104.0

103.2

105.4

107.4

99.0

103.2

99.1

106.0

100.4

103.3

101.1

100.8

107.3

105.3

100.7

<0.0050

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L 0.005
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Quality Control Report
Page 3 ofReport Date: 24-MAR-20Workorder: L2429519

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT Water

R5031467Batch
MBWG3294964-1

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Chromium (Cr)-Total

Cesium (Cs)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Thallium (Tl)-Total

Tellurium (Te)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

<0.00010

<0.00010

<0.00010

<0.00010

<0.000050

<0.010

<0.0000050

<0.050

<0.00050

<0.000010

<0.00010

<0.00050

<0.010

<0.000050

<0.0050

<0.00050

<0.000050

<0.00050

<0.050

<0.050

<0.00020

<0.000050

<0.10

<0.000050

<0.050

<0.0010

<0.50

<0.000010

<0.00020

<0.00010

<0.00010

<0.00030

<0.00010

<0.000010

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.0001

0.0001

0.0001

0.0001

0.00005

0.01

0.000005

0.05

0.0005

0.00001

0.0001

0.0005

0.01

0.00005

0.005

0.0005

0.00005

0.0005

0.05

0.05

0.0002

0.00005

0.1

0.00005

0.05

0.001

0.5

0.00001

0.0002

0.0001

0.0001

0.0003

0.0001

0.00001
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-CCMS-WT

NH3-F-WT

NO2-IC-WT

NO3-IC-WT

PH-WT

PO4-DO-COL-WT

SO4-IC-N-WT

Water

Water

Water

Water

Water

Water

Water

R5031467

R5032874

R5034454

R5034454

R5033090

R5031289

Batch

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

LCS

MB

WG3294964-1

WG3295127-2

WG3295127-1

WG3295966-2

WG3295966-1

WG3295966-2

WG3295966-1

WG3295471-2

WG3295228-2

WG3295228-1

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

<0.00050

<0.0030

<0.00020

109.1

<0.010

103.1

<0.010

102.5

<0.020

7.03

104.6

<0.0030

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

85-115

90-110

90-110

6.9-7.1

80-120

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

pH units

%

mg/L

0.0005

0.003

0.0002

0.01

0.01

0.02

0.003
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

SO4-IC-N-WT

SOLIDS-TDS-WT

TURBIDITY-WT

Water

Water

Water

R5034454

R5033648

R5031309

Batch

Batch

Batch

LCS

MB

LCS

MB

DUP

LCS

MB

WG3295966-2

WG3295966-1

WG3296080-2

WG3296080-1

WG3295320-3

WG3295320-2

WG3295320-1

L2429519-1

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Turbidity

Turbidity

Turbidity

105.0

<0.30

97.2

<10

625

101.0

<0.10

20-MAR-20

20-MAR-20

20-MAR-20

20-MAR-20

19-MAR-20

19-MAR-20

19-MAR-20

6.1 15

90-110

85-115

85-115

%

mg/L

%

mg/L

NTU

%

NTU

0.3

10

0.1

588
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Quality Control Report
Page 6 ofReport Date: 24-MAR-20Workorder: L2429519

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.
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