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Toronto, Ontario  M4M 3L4 

PRELIMINARY HYDROGEOLOGICAL ASSESSMENT, PROPOSED MIXED USE DEVELOPMENT, 591 
LIVERPOOL ROAD, PICKERING, ONTARIO  

Dear Ms. Holland, 

Golder Associates Ltd. (“Golder”) is pleased to provide Pickering Harbour Company Limited c/o The Biglieri Group 
(“TBG”) with this revised letter report summarizing the findings from our preliminary hydrogeological assessment 
for the property located at 591 Liverpool Road, Pickering, Ontario (the “Site”).  It is our understanding that this 
assessment is to support the design of a proposed mix use development.  This letter should be read in 
conjunction with the geotechnical investigation report completed by Haddad Geotechnical Inc. (“Haddad”) entitled, 
“Geotechnical Investigation and Slope Stability Assessment, Proposed Residential and Commercial Development 
at Pickering Harbour, 591 Liverpool Road, Pickering, Ontario”, dated May 15, 2017 (“Geotechnical Report”). 

BACKGROUND 
The Site is currently used as a boat storage facility and currently contains a portable building, shed and a one 
storey building and is approximately 24,250 square metres (“m2”) (2.4 hectares) in area.  The Site is relatively flat 
with ground surface elevations ranging between 76.3 metres above sea level (“masl”) (BH5) and 77.2 masl (BH9).   

It is our understanding that the proposed development of the Site includes the construction of two buildings as 
well as associated parking structures.  The proposed building details are as follows: 

 A multi-storey building located at the northern boundary of the Site with a podium containing commercial 
uses at the ground floor and a 23-storey point tower (Building 1); and, 

 A multi-storey building located at the southern boundary of the Site with a podium containing commercial uses 
at the ground floor and a 23-storey tower (Building 2). 

The number of proposed underground parking levels is two based on the updated development plans provided by 
TBG via email received on January 16, 2019 provided as Attachment A..  Assuming that each level of 
underground parking is 3 m in height, the estimated depth of the excavation to allow for two levels of underground 
parking is approximately 6 m (20 feet) or an approximate elevation of 70.8 masl.   
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Haddad completed a geotechnical investigation between February 13, 2017 and February 16, 2017.  The 
proposed testing program was revised during the investigation due to the shallow depth to bedrock with fewer 
boreholes advanced to depths shallower than that originally proposed.  The geotechnical investigation included 
the drilling of ten boreholes with three boreholes completed as a 50 millimetre (“mm”) monitoring well.  One 
borehole (i.e., MW1) was cored into the underlying bedrock encountered at approximately 9 metres below ground 
surface (“mbgs”) (67.97 masl).  A borehole location plan is provided as Attachment B. 

SCOPE OF WORK 
Golder completed the following tasks in association with our preliminary hydrogeological assessment: 

 Visited Site on February 15, 2017 to visually inspect soil samples collected from BH1 to identify potential water 
bearing zones; 

 Conducted an initial field monitoring event which included the measurement of water levels from three 
monitoring wells installed as part of the geotechnical investigation completed by Haddad and the development 
of each well.  Borehole logs and monitoring well details from the Haddad geotechnical investigation are 
provided as Attachment B; 

 Completed a second field monitoring event which included the measurement of water levels from all three 
wells and single well response tests (“SWRT”) to establish the bulk hydraulic conductivity of the soils at two of 
the three monitoring wells (i.e., MW1 and MW2); 

 Collected one groundwater sample from monitoring well MW2 to characterize water quality with respect to the 
Regional Municipality of Durham’s (“ROD”) storm sewer use by-law (No. 55-2013); 

 Completed a review of the Haddad Geotechnical Report including borehole logs and available soil gradations; 
and, 

 Reviewed available Ministry of Environment, Conservation and Parks (“MECP”) water well records within a 
500 m radius of the Site. 

FIELD INVESTIGATION 
As described in the Geotechnical Report, ten boreholes (i.e., BH1, BH2, BH5 to BH7, BH9 to BH12 and BH14) 
were advanced at the Site and three locations (i.e., BH1, BH2 and BH6) were completed as 50 mm diameter 
groundwater monitoring wells identified as MW1, MW2 and MW3; respectively. 

Following the drilling and well installations, Golder visited the Site on March 1, 2017 to collect water levels from 
each monitoring well.  Each well was also developed using Waterra® tubing equipped with a foot valve.  During 
development monitoring wells MW1 and MW3 were purged dry three times after removing 48 litres (“L”) and 30 L; 
respectively.  Approximately 65 L of water was removed from well MW2. 

A second Site visit was conducted on March 3, 2017 and SWRTs were carried out at two of the three monitoring 
wells (i.e., MW1 and MW2).  Hydraulic conductivity values were estimated from the SWRT data using the Bouwer 
and Rice (1976) slug test solution.  The SWRTs were completed by lowering the water table using manual 
purging techniques and recording the resulting water level recovery at each well location. 

One groundwater sample was collected and submitted for laboratory testing of the parameters listed under the 
ROD’s storm sewer use by-law criteria (No. 55-2013).  The groundwater sample was placed in a cooler containing 
ice and delivered to Maxxam Analytics Inc. (“Maxxam”) for analysis. 
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SUMMARY OF FINDINGS 
Physical Setting 
A review of available published data indicates that the Site is located in close proximity to silts and clays 
associated with deep water deposits of glacial Lake Iroquois but also modern river deposits consisting of sand, silt 
and minor gravel (Sharpe, 1980). 

The subsurface conditions identified and reported in the Geotechnical Report, as part of the geotechnical drilling 
program, indicate predominantly native deposits of sandy clayey silt, silty sand, gravelly sand, gravelly silty sand 
and sand and silt.  Gravelly or silty sand was identified at all borehole locations; however, upon review of the 
available gradations, silt size particles are present between 16% and 39% in all boreholes advanced at the Site.  
Based on a review of soil samples during drilling, Golder noted that the silty sand deposit was likely dense glacial 
silty sand till.  Overlying the native soils at each borehole was fill material of varying thickness (between 2.2 and 
4.2 m) consisting of sand, gravel, silt and clay. 

Bedrock was encountered at six boreholes (i.e., BH1, BH2, BH5, BH6, BH7 and BH9) and consisted of grey 
shale, as described by Haddad.  Bedrock was cored at one location (i.e., BH1) with bedrock identified as grey 
shale with approximately 5 mm thick bands of limestone throughout.  Bedrock was encountered at depths 
between 7.7 m (BH7) and 10.7 m (BH2) or at relative elevations of between 66.4 masl (BH2) and 69.2 masl 
(BH7).  At each borehole where bedrock was encountered between 1.6 m (BH2) and 4.6 m (BH7) of weathered 
bedrock was drilled through using 100 mm diameter augers.  This practice also occurred at BH1 where shale 
bedrock was encountered at approximately 8.8 mbgs (67.9 masl), but augered to 12.2 mbgs (64.9 masl) where 
the borehole was further advanced using bedrock coring techniques to a depth of 13.8 mbgs (63.27 masl). 

Golder visited the Site on February 15, 2017 to visually inspect soil samples collected from BH1.  Golder arrived 
at the Site with soil samples available for our inspection.  At the time, Haddad had used augers to auger through 
the upper bedrock and were preparing to core approximately 3 m of bedrock at BH1.  The samples consisted of fill 
material from surface changing to clayey silt till at approximately 3 mbgs.  This was underlain by a silty sand till 
approximately 4.5 mbgs until shale bedrock was encountered at approximately 8.8 mbgs.  As indicated, Haddad 
used augers to penetrate the bedrock at BH1 to a depth of 12 mbgs where they switched to bedrock coring 
techniques to complete the borehole.  Based on geologic conditions, oxidation level of glacial till material, 
including field observations of borehole cave at 6 mbgs, the water table was estimated to be between 4.5 and 
6 mbgs.  Borehole cave at the same depth was observed at BH2 according to the borehole logs which were 
provided to Golder on May 1, 2017.  The remaining borehole logs indicate the possible depth to water being 
3.5 mbgs to 5.0 mbgs based on oxidized soil conditions and observation of water levels in the open boreholes 
after drilling was completed, although this could be related to the piezometric head of the shallow bedrock and/or 
seepage through the fill materials.  However, water levels remained deep after drilling borehole BH9 (10.7 mbgs) 
which also penetrated the shale bedrock.  As such, the overburden material, while permeable in localized areas, 
did not warrant the installation of a pumping well for aquifer testing purposes.  It is noted; however, that once 
Haddad completed coring of bedrock at BH1, based on a review of the borehole logs, the water level reportedly 
recovered to a depth of approximately 3 mbgs within the open borehole.  It is unknown whether this water depth is 
related to water used during coring, seepage of water from the fill material, or if this represented the piezometric 
head of the shale aquifer.  Haddad did not install a monitoring well into the bedrock to determine this.  It is noted 
that the upper shale was augered with no core available to review with the water level measurements mainly 
ranging from 3 mbgs to 6 mbgs within the open boreholes.  The Rock Quality Designation (“RQD”) of core 
retrieved below the auger depth at BH1 is considered fair to good with sections of the rock permeable.  It is 
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possible that the shallow bedrock is under pressure, but without a shallow bedrock well installed, this 
determination cannot be made.  It is recommended that a monitoring well be installed and sealed within the upper 
shale bedrock.  Bedrock coring techniques are recommended to advance the borehole within the bedrock.   This 
information would be used in conjunction with the existing shallow monitoring wells to determine the potential for 
uplift pressures and/or water level once overburden material has been removed for the installation of the 
underground parking levels.  A SWRT should also be completed at this proposed location.  

Borehole logs and gradations provided by Haddad are provided as Attachment B. 

MECP Water Well Record Search 
A desktop search of the MECP Water Well Records database was conducted to identify any wells within a 500 m 
radius of the Site.  The desktop water well record search identified 13 wells within 500 m of the Site, all of which 
are located at off-Site locations.  All water well locations documented within 500 m of the Site are presented on 
Figure 1 with well details provided in Table 1. 

Based on the database search, of the 13 well records found, five wells were reported as abandoned, three 
reported as water supply wells (1907327, 4601886 and 46018879), and five observation and/or test holes 
(1914735, 1914737, 1914738, 7159903 and 7159904). 

The off-Site wells, which were not abandoned, were reported with depths between 4.0 and 15.2 mbgs.  
Subsurface conditions described at these off-Site locations generally consisted of a layer or layers of clay, silty 
and sand with bedrock (i.e., black shale) encountered at two locations (i.e., 4603774 and 7159903).  Six of the 
off-Site wells are located north of the Site with two wells (i.e., 1914737 and 1914735) located east and southeast; 
respectively. 

During advancement of the geotechnical boreholes, the soil encountered consisted fill underlain by native soil 
consisting of either sandy clayey silt, silty sand, gravelly sand, gravelly silt sand and sand and silt.  The conditions 
encountered at the Site are generally consistent with the geology described at the water well records identified 
within a 500 m radius of the Site.  Bedrock was encountered at off-Site water well 4601886 at an approximate 
elevation of 72.8 masl, consistent with the on-Site conditions. 

Water Level Monitoring and Single Well Response Testing 
The static water level was recorded at three of the 13 MECP water well records identified within 500 m of the Site.  
Static water levels recorded from the three water supply wells (1907327 advanced 1985, 4601886 advanced 
1961, and 4601887 advanced 1963) were 2.4 m (70.8 masl) at 1907327, 4.0 m (74.9 masl) at 4601886 and 2.4 m 
(75.3 masl) at 4601887.  The depth of these water wells are between 6.1 m and 8.2 m below existing grade.  Well 
4601886 was installed within the shale bedrock; whereas, wells 4601887 and 1907327 were installed in the 
overburden.  Well 4601886, the bedrock well, was used for domestic use and is approximately 275 m north of the 
Site and has a water level elevation of 74.9 masl. 

The water levels recorded on the water well record search for overburden wells are consistent with water levels 
measured at the Site where ground surface is 77 masl, on average, and water levels were recorded at 1.54 mbgs 
(MW1), 1.60 mbgs (MW2) and 1.68 mbgs (MW3) corresponding to elevations between 75.46 masl and 
75.32 masl.  It is noted that these levels are higher than that anticipated based on geologic conditions and could 
be related to storm water collecting within the granular fill material during the spring monitoring events.  The 
monitoring wells were installed in separate boreholes and not influenced by potentially high piezometric head of 



Ms. Melinda Holland Project No.  19115432 

Pickering Harbour Company Limited January 31, 2019 

 

 

 

 
 5 

the underlying shale aquifer.  A summary of the on-Site groundwater conditions is provided in the following table 
and includes water levels recorded by Golder and Haddad. 

Borehole 
ID 

Ground 
Surface 
Elevation 
(masl) 

March 1, 2017 March 3, 2017 March 22, 2017 May 10, 2017 

Water 
Level 
(mbgs) 

Elevation 
(masl) 

Water 
Level 
(mbgs) 

Elevation 
(masl) 

Water 
Level 
(mbgs) 

Elevation 
(masl) 

Water 
Level 
(mbgs) 

Elevation 
(masl) 

MW1 77.07 1.52 75.55 1.54 75.53 2.3 74.77 1.45 75.62 

MW2 77.10 1.52 75.58 1.60 75.50 1.86 75.24 0.32 76.78 

MW3 77.07 1.40 75.67 1.68 75.39 1.87 75.20 NR NR 
Notes: 
March 1, 2017 and March 3, 2017 were measured by Golder 
Italicized values are water levels recorded by Haddad during the geotechnical investigaton (March 22, 2017 and May10, 2017 
NR – no value recorded 

As reported in the Geotechnical Report borehole BH1/MW1 was advanced into the underlying shale bedrock.  
Upon completion the borehole caved up to a depth of approximately 11.6 m which is within the bedrock and the 
water level was recorded at 3 m below ground surface.  No well was installed in bedrock at this or any location at 
the Site. 

SWRTs were completed at wells MW1 and MW2 to estimate the bulk hydraulic conductivity of the surrounding 
soils.  Well MW1 was screened straddling both a native silty sand and clayey sandy silt unit.  Monitoring well MW2 
was screened straddling a native silty sand unit and fill material described as silt and clay with some sand and 
occasional gravel.   

The analysis of the SWRT data indicated that the hydraulic conductivity of the screened soils is between  
1.6 x 10-6 metres per second (“m/s”) (at MW2) and 2.5 x 10-6 m/s (at MW1).  Based on a review of the soil 
samples and the determination that the material is likely glacial till, these test responses are indicative of this 
material.  Golder did complete calculations using the Hazen method in the upper fill materials, where warranted, 
with estimated results in the 10-5 m/s to 10-6 m/s indicating that the upper fill material is permeable and could pose 
a water issue during construction.  As such, positive dewatering is likely required.  Further to this, it is possible 
that the bedrock aquifer is under pressure, although unconfirmed.  As indicated, it is recommended that one 
monitoring well be installed and sealed within the shallow bedrock to make this determination.  Should the 
piezometric head in the shallow bedrock extend to within 3 m of surface, the aquifer may have to be 
depressurized during excavation of the overburden material for underground parking.  The analysis of the SWRT 
data has been provided as Attachment C. 

One groundwater sample was collected from well MW2 once the SWRT was completed on March 3, 2017.  The 
sample results were compared to the ROD storm sewer use by-law criteria as outlined in By-Law No. 55-2013, 
Table 2.  Based on the results, all parameters tested met the applicable criteria with the exception of total 
suspended solids (“TSS”) (result of 120 milligram per litre (“mg/L”) compared to criteria value of 15 mg/L), total 
Kjeldahl nitrogen (“TKN”) (result of 1.3 mg/L compared to criteria value of 1 mg/L) and total manganese (result of 
6 mg/L compared to criteria value of 0.15 mg/L).  Should water be discharged to a storm sewer, resampling for 
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the analysis of TSS, TKN and manganese is required and/or treatment will be necessary to discharge into the 
storm sewer.   

The laboratory certificate of analysis is provided as Attachment D.  

CONCLUSIONS 
The geologic conditions encountered at the Site, as reported in the Geotechnical Report completed by Haddad, 
consisted mostly of layers of native sandy clayey silt, silty sand, gravelly sand, gravelly silty sand and sand and 
silt.  These native soil types are consistent with soil conditions described in available water well records within 500 
m of the Site.  These deposits are consistent with modern river deposits.  Shale bedrock was encountered at six 
boreholes at the Site between 7.7 m and 10.7 m (66.2 masl to 69.4 masl). 

The static water level at the Site is between 74.8 masl and 75.2 masl, which corresponds to between 1.9 mbgs 
and 2.3 mbgs.  This is consistent with measurements recorded for the available overburden water well records 
reviewed as part of this assessment; however, could be influenced by the wet spring.  One off-Site well was 
identified installed in shale bedrock and the water level recorded at this well located approximately 275 m north of 
the Site is 4.0 m or at a relative elevation of 74.9 masl.  No bedrock well was installed at the Site. 

Given that the geometric mean hydraulic conductivity of the native silty sand and sandy clayey silt material is 8.9 x 
10-7 m/s, it is anticipated that any groundwater that may be encountered during construction may be managed 
using sump pump techniques.  It is noted that the monitoring wells installed at MW1 and MW2 were screened 
across two soil horizons.  Specifically, MW1 is screened in silty sand and a finer grained material, sandy clayey 
silt, and MW2 is screened in silty sand and fill material consisting of silty and clay.  The results of the SWRTs 
have been influenced based on the well screen interval being tested.  However, as indicated above, the fill 
material is permeable with an estimated bulk hydraulic conductivity being 10-5 m/s to 10-6 m/s and will collect 
water during rain events which might be better managed by positive dewatering methods such as a well point or 
eductor system.  Further to this, should the piezometeric head of the shallow bedrock aquifer lie within the 
overburden material, depressurization of the shallow bedrock aquifer will be required. Given Haddad was able to 
auger through the upper bedrock, an eductor system could be installed within the bedrock and up into the 
overburden serving both purposes.  

Shale bedrock was cored at BH1 and the water level at this borehole recorded at 3 m below grade immediately 
upon borehole completion.  This may indicate that groundwater is under hydrostatic pressure within the underlying 
bedrock.  Considering that up to two levels of underground parking are proposed for the development of the Site 
(as per development drawing provided as Attachment A), it is recommended that one monitoring well be installed 
and sealed in bedrock to measure the static water level in the bedrock aquifer. 

Should discharge be directed to storm sewers, a water sample should be collected and analyzed for 
concentrations of TSS, TKN and manganese.  If resampling were to be conducted it is recommended that 
parameters listed under the Provincial Water Quality Objectives (“PWQO”) that are not included in the ROD By-
Law 55-2013 be included, such as aluminum, ammonia and oil and grease, to determine if discharge water could 
be directed to nearby drainage swales should they exist near the Site.  Should the resample results still exceed 
ROD By-law 55-2013, mitigation controls will need to be applied. 
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Presently, it appears that a MECP Permit to Take Water (“PTTW”) will be required for the Site.  Once the shallow 
bedrock monitoring well is installed and a SWRT completed, the determination of whether a MECP Category 2 or 
Category 3 PTTW will be required with the latter allowing more water taking than Category 2.   

CLOSURE 
We trust that this summary meets your current requirements.  As mentioned above, this letter should be read in 
conjunction with the Geotechnical Report provided under separate cover.  Should you have any questions 
regarding the content of this letter please do not hesitate to contact our office. 

Yours truly, 

Golder Associates Ltd. 

Chris Pons, B.Sc. Shawn Bonneville, P.Geo., C.E.T. 
Environmental Scientist Associate, Senior Environmental Consultant 

CP/SB/lb 

Attachments: Figure 1: Record of Available Water Wells 
Table 1: Summary of Ministry of the Environment and Climate Change Water Well Records 
Attachment A: Proposed Development Drawing 
Attachment B: Borehole Location Plan, Borehole Logs, Gradations 
Attachment C: Single Well Response Test Analysis 
Attachment D: Laboratory Certificate of Analysis 

https://golderassociates.sharepoint.com/sites/102612/deliverables/letters/19115432 ltr 31jan2019 biglieri hydrogeo final.docx 
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TABLE 1 
 

Summary of Ministry of the Environment and Climate 
Change Water Well Records 

 
  



TABLE 1
SUMMARY OF MINISTRY OF THE ENVIRONMENT AND CLIMATE CHANGE WATER WELL RECORDS

591 Liverpool Road, Pickering, Ontario

LABEL CON DATE EASTING ELEV WTR FND SCR TOP LEN SWL RATE TIME PL DRILLER TYPE WELL NAME
LOT mmm-yr NORTHING masl mbgl Qu mbgl m mbgl L/min min mbgl METHOD STAT DESCRIPTION OF MATERIALS

1907327 3 May-85 654135 73.2 6.7 Fr 2.4 32 30 3.7 2214 WS MOE# 1907327
23 4853143 4.3 Fr BR DO 0.0 FILL 0.6 GREY CLAY STNS PCKD 2.4 BRWN

2.4 Fr SAND 3.0 GREY CLAY STNS CMTD 4.3 GREY CLAY
2.4 Fr SAND LYRD 6.1 GREY CLAY PCKD 6.7 GREY CLAY
2.4 Fr SAND LYRD 8.2

1914735 Jul-99 654935 73.8 3.0 Fr 0.9 -1.5 NR 6032 OW MOE# 1914735
 4852703 OTH NU 0.0 BRWN GRVL FILL 0.6 BRWN CLAY SILT FILL

1.5 BRWN SILT SAND CLAY 2.1 BRWN SILT CLAY
WBRG 4.0

1914737 Jul-99 654872 78.3 4.0 Fr 0.0 -3.0 NR 6032 OW MOE# 1914737
 4852971 OTH NU 0.0 BRWN SILT TPSL SOFT 0.3 BRWN SAND GRVL

SHLE 0.6 BRWN CLAY SAND GRVL 1.5 GREY SILT
CLAY SOFT 5.5 BLCK CLAY GRVL 5.8 GREY CLAY
GRVL 6.1

1914738 Jul-99 654957 79.9 4.0 Fr 7.6 -1.5 NR 6032 OW MOE# 1914738
 4853292 3.7 Fr OTH NU 0.0 BRWN SILT TPSL  DRY 0.3 BRWN SAND SILT

SLTY 0.6 BRWN CLAY SILT 2.1 GREY SILT CLAY
SAND 4.6 BRWN CLAY SILT SOFT 7.6 GREY SILT
SAND SOFT 10.7

1917068 Apr-04 654330 78.0 NR 1663 AQ MOE# 1917068
 4853154 DG NU 0.0

4601886 3 Nov-61 654301 78.9 6.1 Fr 4.0 5412 WS MOE# 4601886
22 4853414 BR DO 0.0 BRWN CLAY STNS 2.4 BRWN CLAY SHLE 6.1

SHLE 6.4
4601887 3 Jun-63 654304 77.7 4.0 Fr 2.4 60 5412 WS MOE# 4601887

23 4853108 BR DO 0.0 BRWN CLAY STNS 1.5 BLUE CLAY STNS 4.0
MSND 4.6 BLUE CLAY MSND 6.1

7159903 Feb-11 654815 NR 7.6 Fr 12.2 -3.0 NR 4102 TH MOE# 7159903 TAG#A042535
 4853329 9.1 -3.0 RC TH 0.0 BRWN CLAY STNS 7.6 BRWN GRVL CGVL 8.5

BLCK SHLE 15.2
7159904 Feb-11 654508 NR 4.0 Fr 4.0 -9.1 NR 4102 TH MOE# 7159904 TAG#A042534

 4853369 RC TH 0.0 BRWN CLAY STNS 4.0 BLCK SHLE 13.1
7162778 Jan-11 654508 NR NR 6607 - MOE# 7162778 TAG#A110340

 4853289 - - 0.0
7172823 Apr-11 654023 NR NR 7219 AB MOE# 7172823 TAG#A107216

 4853314 - - 0.0
7228311 Sep-14 654139 NR NR 7215 - MOE# 7228311 TAG#A163837

 4853158 - - 0.0
7233481 Nov-14 654385 NR NR 4102 AB MOE# 7233481

 4853333 - - 0.0
Notes:

QUALITY: TYPE: USE:          METHOD :
Fr  Fresh WS Water Supply CO Comercial NU Not Used CT  Cable Tool
Mn Mineral AQ Abandoned Quality DO Domestic IR Irrigation JT  Jetting

Sa  Salty AS Abandoned Supply MU Municipal AL Alteration RC  Rotary Conventional
Su  Sulphur AB Abandonment Record PU Public MO Monitoring RA  Rotary Air
--  Unrecorded TH Test Hole or Observation ST Stock - Not Recorded BR  Boring

Easting and Northings UTM NAD 83 Zone 17, Translated from Recorded UTM NAD, subject to Field Verified Location or Improved Location Accuracy.
Records Copyright Ministry of Environment Queen's Printer.  Selected information tabulated to metric with changes and corrections subject to Driller's Records.

1/30/2019
Table 1 - Water Well Records.xlsx Golder Associates Ltd.

1 of 1
Prepared By: JR
Checked By: CP
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ATTACHMENT A 
 

Proposed Development Drawing 
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THE BIGLIERI GROUP LTD.
Planning | Development | Project Management

Pickering
Harbour
Concept Plan

ADDRESS:
Pickering Harbour

Project No:
15360

Designed By:
VG+JS

January 14, 2019

SITE STATISTICS
AREA

24 248m

2

 (2.42ha)

TOTAL AREA FROM 20m TOP OF BANK SETBACK

14,660m

2

 (1.46ha)

PROPOSED UNITS 498

UNITS PER HECTARE 340

BUILDING STATISTICS

DESCRIPTION

COMMERCIAL (m

2

) RESIDENTIAL (m

2

)

PUBLIC PARKADE

(m

2

)

  BUILDING 1 - - -

FLOOR 1 1000 - 2016

FLOOR 2-16 -
34,736

-

  BUILDING 2 - - -

FLOOR 1 900 - 5171

FLOOR 2-16 -
21,138

-

TOTAL 1900
55,874

7187

PARKING STATISTICS

DESCRIPTION REQUIRED

PROPOSED UNDERGROUND

(2 LEVELS)

PROPOSED

ABOVEGROUND

(1 LEVEL)

PUBLIC PARKING 240 - 142

PRIVATE  PARKING 539 700 -

TOTAL PARKING 779 842

PRIVATE PARKING BY USE

RESIDENTIAL @ 0.95

SPACES PER UNIT

473

COMMERCIAL @ 3

SPACES PER 100m

2

66

TOTAL 539
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ATTACHMENT B 
 

Borehole Location Plan, Borehole Logs, Gradations 
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ATTACHMENT C 
 

Single Well Response Test Analysis 
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RISING HEAD TEST

Data Set:  C:\Users\cpons\Desktop\MW1.aqt
Date:  06/08/17 Time:  10:17:21

PROJECT INFORMATION

Company:  Golder Associates Ltd.
Client:  The Biglieri Group
Project:  1771738
Location:  591 Liverpool Road, Pickering
Test Well:  MW1
Test Date:  3-Mar-17

AQUIFER DATA

Saturated Thickness:  7.635 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW1)

Initial Displacement:  -4.01 m Static Water Column Height:  4.765 m
Total Well Penetration Depth:  4.765 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.536E-6 m/sec y0 = -101. m



AQTESOLV for Windows Rising Head Test

Data Set:  C:\Users\cpons\Desktop\MW1.aqt
Title:  Rising Head Test
Date:  06/08/17
Time:  10:17:48

PROJECT INFORMATION

Company:  Golder Associates Ltd.
Client:  The Biglieri Group
Project:  1771738
Location:  591 Liverpool Road, Pickering
Test Date:  3-Mar-17
Test Well:  MW1

AQUIFER DATA

Saturated Thickness:  7.635 m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW1

X Location:  0. m
Y Location:  0. m

Initial Displacement:  -4.01 m
Static Water Column Height:  4.765 m
Casing Radius:  0.0254 m
Well Radius:  0.105 m
Well Skin Radius:  0.105 m
Screen Length:  3.05 m
Total Well Penetration Depth:  4.765 m
Corrected Casing Radius (Bouwer-Rice Method):  0.06131 m
Gravel Pack Porosity:  0.3

No. of Observations:  28

Observation Data
Time (sec) Displacement (m) Time (sec) Displacement (m)

30. -3.94 600. -3.17
60. -3.83 720. -2.94
90. -3.78 840. -2.76
120. -3.71 960. -2.61
150. -3.67 1080. -2.46
180. -3.62 1200. -2.36
210. -3.58 1500. -2.17
240. -3.53 1800. -2.05
270. -3.48 2100. -1.89
300. -3.44 2400. -1.6
360. -3.37 2700. -1.1
420. -3.32 3000. -0.77
480. -3.26 3300. -0.37
540. -3.21 3600. -0.35

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  2.403

VISUAL ESTIMATION RESULTS

06/08/17 1 10:17:48



AQTESOLV for Windows Rising Head Test

Estimated Parameters

Parameter Estimate
K 2.536E-6 m/sec
y0 -101. m

K = 0.0002536 cm/sec
T = K*b = 1.936E-5 m²/sec (0.1936 sq. cm/sec)

06/08/17 2 10:17:48
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RISING HEAD TEST

Data Set:  C:\Users\cpons\AppData\Local\Temp\Temp1_OneDrive_1_6-5-2017.zip\MW2.aqt
Date:  06/06/17 Time:  20:06:28

PROJECT INFORMATION

Company:  Golder Associates Ltd.
Client:  The Biglieri Group
Project:  1771738
Location:  591 Liverpool Road, Pickering
Test Well:  MW2
Test Date:  3-Mar-17

AQUIFER DATA

Saturated Thickness:  4.478 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW2)

Initial Displacement:  -3.32 m Static Water Column Height:  4.443 m
Total Well Penetration Depth:  4.443 m Screen Length:  3.05 m
Casing Radius:  0.0254 m Well Radius:  0.105 m

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.56E-6 m/sec y0 = -0.7434 m



AQTESOLV for Windows Rising Head Test

Data Set:  C:\Users\cpons\AppData\Local\Temp\Temp1_OneDrive_1_6-5-2017.zip\MW2.aqt
Title:  Rising Head Test
Date:  06/06/17
Time:  20:06:42

PROJECT INFORMATION

Company:  Golder Associates Ltd.
Client:  The Biglieri Group
Project:  1771738
Location:  591 Liverpool Road, Pickering
Test Date:  3-Mar-17
Test Well:  MW2

AQUIFER DATA

Saturated Thickness:  4.478 m
Anisotropy Ratio (Kz/Kr):  1.

SLUG TEST WELL DATA

Test Well:  MW2

X Location:  0. m
Y Location:  0. m

Initial Displacement:  -3.32 m
Static Water Column Height:  4.443 m
Casing Radius:  0.0254 m
Well Radius:  0.105 m
Well Skin Radius:  0.105 m
Screen Length:  3.05 m
Total Well Penetration Depth:  4.443 m
Corrected Casing Radius (Bouwer-Rice Method):  0.06131 m
Gravel Pack Porosity:  0.3

No. of Observations:  24

Observation Data
Time (sec) Displacement (m) Time (sec) Displacement (m)

0. -3.32 420. -0.72
30. -2.74 480. -0.61
60. -2.55 540. -0.55
90. -2.32 600. -0.49

120. -2.06 720. -0.43
150. -1.89 840. -0.34
180. -1.67 960. -0.3
210. -1.47 1080. -0.28
240. -1.29 1200. -0.25
270. -1.11 1500. -0.19
300. -1. 1800. -0.18
360. -0.83 2100. -0.16

SOLUTION

Slug Test
Aquifer Model:  Unconfined
Solution Method:  Bouwer-Rice
ln(Re/rw):  2.762

VISUAL ESTIMATION RESULTS

Estimated Parameters

06/06/17 1 20:06:42



AQTESOLV for Windows Rising Head Test

Parameter Estimate
K 1.56E-6 m/sec
y0 -0.7434 m

K = 0.000156 cm/sec
T = K*b = 6.984E-6 m²/sec (0.06984 sq. cm/sec)

06/06/17 2 20:06:42



Ms. Melinda Holland Project No.  19115432 

Pickering Harbour Company Limited January 31, 2019 
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Laboratory Certificate of Analysis 
 
 



MAXXAM JOB #: B743930
Received: 2017/03/03, 15:49

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 1771738
Your C.O.C. #: 600318-01-01

Report Date: 2017/03/15
Report #: R4393289
Version: 2 - Revision

Attention:Chris Pons

Golder Associates Ltd
140 Renfrew Dr
Suite 200
Markham, ON
L3R 6B3

Sample Matrix: Water
# Samples Received: 1

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

EPA 8270 mCAM SOP-003012017/03/062017/03/061ABN Compounds in Water by GC/MS

SM 22 5210B mCAM SOP-004272017/03/082017/03/031Biochemical Oxygen Demand (BOD)

OMOE E3015 5 mCAM SOP-004572017/03/062017/03/061Total Cyanide

EPA 7470A mCAM SOP-004532017/03/082017/03/071Mercury in Water by CVAA

EPA 6020B mCAM SOP-004472017/03/06N/A1Total Metals Analysis by ICPMS

MOE LSB E3371CAM SOP-005522017/03/03N/A1E.coli, (CFU/100mL)

EPA 8082A mCAM SOP-003092017/03/072017/03/061Polychlorinated Biphenyl in Water

SM 4500H+ B mCAM SOP-004132017/03/07N/A1pH

OMOE E3179 mCAM SOP-004442017/03/07N/A1Phenols (4AAP)

OMOE E3516 mCAM SOP-009382017/03/072017/03/071Total Kjeldahl Nitrogen in Water

SM 22 2540D mCAM SOP-004282017/03/062017/03/061Total Suspended Solids

EPA 8260C mCAM SOP-002262017/03/07N/A1Volatile Organic Compounds in Water

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported: unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
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MAXXAM JOB #: B743930
Received: 2017/03/03, 15:49

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your Project #: 1771738
Your C.O.C. #: 600318-01-01

Report Date: 2017/03/15
Report #: R4393289
Version: 2 - Revision

Attention:Chris Pons

Golder Associates Ltd
140 Renfrew Dr
Suite 200
Markham, ON
L3R 6B3

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ema Gitej, Senior Project Manager
Email: EGitej@maxxam.ca
Phone# (905)817-5829
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

DURHAM STORM SEWER USE BYLAW 55-2013 (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

48873961.3<1.3ug/LMethylene Chloride(Dichloromethane)

48873960.25<0.25ug/LEthylbenzene

48873960.50<0.50ug/Ltrans-1,3-Dichloropropene

48873960.25<0.25ug/Lcis-1,2-Dichloroethylene

48873960.50<0.50ug/L1,4-Dichlorobenzene

48873960.50<0.50ug/L1,2-Dichlorobenzene

48873960.25<0.25ug/LChloroform

48873960.25<0.25ug/LBenzene

Volatile Organics

48872332.0<2.0ug/LDi-N-butyl phthalate

48872332.0<2.0ug/LBis(2-ethylhexyl)phthalate

Semivolatile Organics

48871825.06.7ug/LTotal Zinc (Zn)

48871820.10<0.10ug/LTotal Silver (Ag)

48871822.0<2.0ug/LTotal Selenium (Se)

4887182100<100ug/LTotal Phosphorus (P)

48871822.07.0ug/LTotal Nickel (Ni)

48871822.06000ug/LTotal Manganese (Mn)

48871820.501.3ug/LTotal Lead (Pb)

48871821.03.9ug/LTotal Copper (Cu)

48871825.0<5.0ug/LTotal Chromium (Cr)

48871820.10<0.10ug/LTotal Cadmium (Cd)

48871821.03.7ug/LTotal Arsenic (As)

48890990.0001<0.0001mg/LMercury (Hg)

Metals

48872590.0050<0.0050mg/LTotal Cyanide (CN)

488841210120mg/LTotal Suspended Solids

48890910.0010<0.0010mg/LPhenols-4AAP

48882196.69pHpH

48887220.101.3mg/LTotal Kjeldahl Nitrogen (TKN)

48850052.05.0mg/LTotal BOD

Inorganics

QC BatchRDLMW2UNITS

600318-01-01COC Number

2017/03/03
 11:00

Sampling Date

DZR780Maxxam ID
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

DURHAM STORM SEWER USE BYLAW 55-2013 (WATER)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

488739698%D8-Toluene

4887396100%D4-1,2-Dichloroethane

488739697%4-Bromofluorobenzene

488846582%Decachlorobiphenyl

488723321%D5-Phenol

488723346%D5-Nitrobenzene

4887233100%D14-Terphenyl

488723325%2-Fluorophenol

488723346%2-Fluorobiphenyl

488723382%2,4,6-Tribromophenol

Surrogate Recovery (%)

488644810<10CFU/100mLEscherichia coli

Microbiological

48884650.05<0.05ug/LTotal PCB

PCBs

48873960.25<0.25ug/LTotal Xylenes

48873960.25<0.25ug/Lo-Xylene

48873960.25<0.25ug/Lp+m-Xylene

48873960.25<0.25ug/LTrichloroethylene

48873960.50<0.50ug/LToluene

48873960.25<0.25ug/LTetrachloroethylene

48873960.50<0.50ug/L1,1,2,2-Tetrachloroethane

QC BatchRDLMW2UNITS

600318-01-01COC Number

2017/03/03
 11:00

Sampling Date

DZR780Maxxam ID
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: DZR780 Collected: 2017/03/03
Sample ID: MW2

Matrix: Water
Shipped:

Received: 2017/03/03

Daniel Kim2017/03/062017/03/064887233GC/MSABN Compounds in Water by GC/MS

Prakash Piya2017/03/082017/03/034885005DOBiochemical Oxygen Demand (BOD)

Lantian Jin2017/03/062017/03/064887259SKAL/CNTotal Cyanide

Ron Morrison2017/03/082017/03/074889099CV/AAMercury in Water by CVAA

Arefa Dabhad2017/03/06N/A4887182ICP/MSTotal Metals Analysis by ICPMS

Riddhi Bayal2017/03/03N/A4886448PLE.coli, (CFU/100mL)

Sarah Huang2017/03/072017/03/064888465GC/ECDPolychlorinated Biphenyl in Water

Neil Dassanayake2017/03/07N/A4888219ATpH

Zahid Soikot2017/03/07N/A4889091TECH/PHENPhenols (4AAP)

Louise Harding2017/03/072017/03/074888722SKALTotal Kjeldahl Nitrogen in Water

Arpan Shah2017/03/062017/03/064888412BALTotal Suspended Solids

Blair Gannon2017/03/07N/A4887396P&T/MSVolatile Organic Compounds in Water
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

3.7°CPackage 1

Revised report (2016/03/15): VOC detection limits for sample DZR780 adjusted for dilution, data not impacted.

Sample  DZR780 [MW2]  : VOC Water Analysis: Due to foaming, sample required dilution. The detection limits were adjusted accordingly.

Results relate only to the items tested.
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

QUALITY ASSURANCE REPORT

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%1012017/03/08Total BODQC StandardPRP4885005
mg/L<2.02017/03/08Total BODMethod BlankPRP4885005

25%222017/03/08Total BODRPDPRP4885005
80 - 120%1042017/03/06Total Arsenic (As)Matrix SpikeADA4887182
80 - 120%1072017/03/06Total Cadmium (Cd)
80 - 120%1032017/03/06Total Chromium (Cr)
80 - 120%1102017/03/06Total Copper (Cu)
80 - 120%982017/03/06Total Lead (Pb)
80 - 120%1012017/03/06Total Manganese (Mn)
80 - 120%922017/03/06Total Nickel (Ni)
80 - 120%1172017/03/06Total Phosphorus (P)
80 - 120%1002017/03/06Total Selenium (Se)
80 - 120%992017/03/06Total Silver (Ag)
80 - 120%NC2017/03/06Total Zinc (Zn)
80 - 120%1012017/03/06Total Arsenic (As)Spiked BlankADA4887182
80 - 120%1032017/03/06Total Cadmium (Cd)
80 - 120%992017/03/06Total Chromium (Cr)
80 - 120%1032017/03/06Total Copper (Cu)
80 - 120%1032017/03/06Total Lead (Pb)
80 - 120%962017/03/06Total Manganese (Mn)
80 - 120%972017/03/06Total Nickel (Ni)
80 - 120%952017/03/06Total Phosphorus (P)
80 - 120%1052017/03/06Total Selenium (Se)
80 - 120%1012017/03/06Total Silver (Ag)
80 - 120%1022017/03/06Total Zinc (Zn)

ug/L<1.02017/03/06Total Arsenic (As)Method BlankADA4887182
ug/L<0.102017/03/06Total Cadmium (Cd)
ug/L<5.02017/03/06Total Chromium (Cr)
ug/L<1.02017/03/06Total Copper (Cu)
ug/L<0.502017/03/06Total Lead (Pb)
ug/L<2.02017/03/06Total Manganese (Mn)
ug/L<1.02017/03/06Total Nickel (Ni)
ug/L<1002017/03/06Total Phosphorus (P)
ug/L<2.02017/03/06Total Selenium (Se)
ug/L<0.102017/03/06Total Silver (Ag)
ug/L<5.02017/03/06Total Zinc (Zn)

20%NC2017/03/06Total Cadmium (Cd)RPDADA4887182
20%0.342017/03/06Total Chromium (Cr)
20%2.52017/03/06Total Copper (Cu)
20%NC2017/03/06Total Lead (Pb)
20%5.22017/03/06Total Nickel (Ni)
20%1.12017/03/06Total Zinc (Zn)

10 - 130%982017/03/062,4,6-TribromophenolMatrix SpikeDKI4887233
30 - 130%802017/03/062-Fluorobiphenyl
10 - 130%442017/03/062-Fluorophenol
30 - 130%1032017/03/06D14-Terphenyl
30 - 130%882017/03/06D5-Nitrobenzene
10 - 130%292017/03/06D5-Phenol
30 - 130%952017/03/06Bis(2-ethylhexyl)phthalate
30 - 130%1142017/03/06Di-N-butyl phthalate
10 - 130%782017/03/072,4,6-TribromophenolSpiked BlankDKI4887233
30 - 130%622017/03/072-Fluorobiphenyl
10 - 130%452017/03/072-Fluorophenol
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

30 - 130%982017/03/07D14-Terphenyl
30 - 130%742017/03/07D5-Nitrobenzene
10 - 130%312017/03/07D5-Phenol
30 - 130%1052017/03/07Bis(2-ethylhexyl)phthalate
30 - 130%1072017/03/07Di-N-butyl phthalate
10 - 130%662017/03/072,4,6-TribromophenolMethod BlankDKI4887233
30 - 130%742017/03/072-Fluorobiphenyl
10 - 130%412017/03/072-Fluorophenol
30 - 130%942017/03/07D14-Terphenyl
30 - 130%742017/03/07D5-Nitrobenzene
10 - 130%312017/03/07D5-Phenol

ug/L<2.02017/03/07Bis(2-ethylhexyl)phthalate
ug/L<2.02017/03/07Di-N-butyl phthalate

80 - 120%1012017/03/06Total Cyanide (CN)Matrix SpikeLJN4887259
80 - 120%972017/03/06Total Cyanide (CN)Spiked BlankLJN4887259

mg/L<0.00502017/03/06Total Cyanide (CN)Method BlankLJN4887259
20%NC2017/03/06Total Cyanide (CN)RPDLJN4887259

70 - 130%992017/03/074-BromofluorobenzeneMatrix SpikeBG14887396
70 - 130%942017/03/07D4-1,2-Dichloroethane
70 - 130%1002017/03/07D8-Toluene
70 - 130%1002017/03/07Benzene
70 - 130%962017/03/07Chloroform
70 - 130%1002017/03/071,2-Dichlorobenzene
70 - 130%1012017/03/071,4-Dichlorobenzene
70 - 130%1032017/03/07cis-1,2-Dichloroethylene
70 - 130%982017/03/07trans-1,3-Dichloropropene
70 - 130%1032017/03/07Ethylbenzene
70 - 130%932017/03/07Methylene Chloride(Dichloromethane)
70 - 130%1052017/03/071,1,2,2-Tetrachloroethane
70 - 130%NC2017/03/07Tetrachloroethylene
70 - 130%1012017/03/07Toluene
70 - 130%982017/03/07Trichloroethylene
70 - 130%1002017/03/07p+m-Xylene
70 - 130%1022017/03/07o-Xylene
70 - 130%982017/03/074-BromofluorobenzeneSpiked BlankBG14887396
70 - 130%942017/03/07D4-1,2-Dichloroethane
70 - 130%1002017/03/07D8-Toluene
70 - 130%1002017/03/07Benzene
70 - 130%962017/03/07Chloroform
70 - 130%1022017/03/071,2-Dichlorobenzene
70 - 130%1032017/03/071,4-Dichlorobenzene
70 - 130%1032017/03/07cis-1,2-Dichloroethylene
70 - 130%942017/03/07trans-1,3-Dichloropropene
70 - 130%1022017/03/07Ethylbenzene
70 - 130%932017/03/07Methylene Chloride(Dichloromethane)
70 - 130%1012017/03/071,1,2,2-Tetrachloroethane
70 - 130%972017/03/07Tetrachloroethylene
70 - 130%1002017/03/07Toluene
70 - 130%992017/03/07Trichloroethylene
70 - 130%1002017/03/07p+m-Xylene
70 - 130%1002017/03/07o-Xylene
70 - 130%962017/03/074-BromofluorobenzeneMethod BlankBG14887396
70 - 130%942017/03/07D4-1,2-Dichloroethane
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Maxxam Job #: B743930
Report Date: 2017/03/15

Golder Associates Ltd
Client Project #: 1771738
Sampler Initials: GC

QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

70 - 130%992017/03/07D8-Toluene
ug/L<0.102017/03/07Benzene
ug/L<0.102017/03/07Chloroform
ug/L<0.202017/03/071,2-Dichlorobenzene
ug/L<0.202017/03/071,4-Dichlorobenzene
ug/L<0.102017/03/07cis-1,2-Dichloroethylene
ug/L<0.202017/03/07trans-1,3-Dichloropropene
ug/L<0.102017/03/07Ethylbenzene
ug/L<0.502017/03/07Methylene Chloride(Dichloromethane)
ug/L<0.202017/03/071,1,2,2-Tetrachloroethane
ug/L<0.102017/03/07Tetrachloroethylene
ug/L<0.202017/03/07Toluene
ug/L<0.102017/03/07Trichloroethylene
ug/L<0.102017/03/07p+m-Xylene
ug/L<0.102017/03/07o-Xylene
ug/L<0.102017/03/07Total Xylenes

30%NC2017/03/07BenzeneRPDBG14887396
30%0.0632017/03/07Chloroform
30%NC2017/03/071,2-Dichlorobenzene
30%1.92017/03/071,4-Dichlorobenzene
30%NC2017/03/07cis-1,2-Dichloroethylene
30%NC2017/03/07trans-1,3-Dichloropropene
30%NC2017/03/07Ethylbenzene
30%NC2017/03/07Methylene Chloride(Dichloromethane)
30%NC2017/03/071,1,2,2-Tetrachloroethane
30%NC2017/03/07Tetrachloroethylene
30%NC2017/03/07Toluene
30%NC2017/03/07Trichloroethylene
30%NC2017/03/07p+m-Xylene
30%NC2017/03/07o-Xylene
30%NC2017/03/07Total Xylenes

98 - 103%1022017/03/07pHSpiked BlankNYS4888219
N/A%0.232017/03/07pHRPDNYS4888219

85 - 115%962017/03/06Total Suspended SolidsQC StandardAS64888412
mg/L<102017/03/06Total Suspended SolidsMethod BlankAS64888412

25%5.42017/03/06Total Suspended SolidsRPDAS64888412
60 - 130%832017/03/07DecachlorobiphenylMatrix SpikeSHG4888465
60 - 130%902017/03/07Total PCB
60 - 130%812017/03/07DecachlorobiphenylSpiked BlankSHG4888465
60 - 130%992017/03/07Total PCB
60 - 130%872017/03/07DecachlorobiphenylMethod BlankSHG4888465

ug/L<0.052017/03/07Total PCB
40%NC2017/03/07Total PCBRPDSHG4888465

80 - 120%1062017/03/07Total Kjeldahl Nitrogen (TKN)Matrix SpikeLHA4888722
80 - 120%1042017/03/07Total Kjeldahl Nitrogen (TKN)QC StandardLHA4888722
80 - 120%992017/03/07Total Kjeldahl Nitrogen (TKN)Spiked BlankLHA4888722

mg/L<0.102017/03/07Total Kjeldahl Nitrogen (TKN)Method BlankLHA4888722
20%3.42017/03/07Total Kjeldahl Nitrogen (TKN)RPDLHA4888722

80 - 120%1002017/03/07Phenols-4AAPMatrix SpikeZSK4889091
85 - 115%1012017/03/07Phenols-4AAPSpiked BlankZSK4889091

mg/L<0.00102017/03/07Phenols-4AAPMethod BlankZSK4889091
20%NC2017/03/07Phenols-4AAPRPDZSK4889091

75 - 125%1042017/03/08Mercury (Hg)Matrix SpikeRON4889099
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QUALITY ASSURANCE REPORT(CONT'D)

QC LimitsUNITS RecoveryValue
Date

AnalyzedParameterQC TypeInit
QA/QC
Batch

80 - 120%1032017/03/08Mercury (Hg)Spiked BlankRON4889099
mg/L<0.00012017/03/08Mercury (Hg)Method BlankRON4889099

20%NC2017/03/08Mercury (Hg)RPDRON4889099

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD
calculation (absolute difference <= 2x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the
spike amount was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method
accuracy.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

N/A = Not Applicable
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Brad Newman, Scientific Specialist

Cristina Carriere, Scientific Services

Riddhi Bayal

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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