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This report and the attached Appendices document the technical services carried out by Westbay 
Instruments (Westbay) under Golder Associates (Golder) P.O. 1671632(1910) dated November 17, 2017.
A Westbay System completion was installed in borehole IG_BH01 at a site near Ignace, ON, Canada 

Westbay technical services representatives Mr. Anthony Morgan and Mr. Tony Kim were on site for 
installation of the Westbay System from February 22 to March 11, 2018. Golder representative Dr. Charles 
Mitz was on-site to supervise the installation of the Westbay System.  

This report documents the installation tasks and related Quality Assurance (QA) checks. 

The borehole was drilled/cored at a nominal diameter of 98 mm (HQ-size) by diamond coring methods. 
Water labelled with 100 ppb fluorescein was used as a lubricant during coring. An HWT surface casing 
(nominal 114.3 mm OD) was driven to 69 meters in the borehole. 

Borehole logging and packer testing were performed prior to the installation of the Westbay System
.  The borehole 

logging included Static Fluid Temperature / Resistivity, Flowing Fluid Electrical Conductivity, 
Mechanical Caliper, Optical Televiewer, Acoustic Televiewer, Natural Gamma, Electromagnetic 
Induction (Apparent Conductivity), Magnetic Susceptibility, Neutron, Gamma-Gamma, Full 
Waveform Sonic, Normal Resistivity, Spontaneous Potential and Single Point Resistance, Heat-Pulse 
Flowmeter, Spectral Gamma, and Borehole Deviation.  For the packer testing, slug and pulse tests, 
constant rate and constant pressure pumping and injection tests were performed. 

 (Note: all depths are with respect to ground surface. Monitoring well reference elevations were 
not available at the time of writing).

Westbay Instruments technical services representatives Mr. Anthony Morgan and Mr. Tony Kim, and Dr. 
Charles Mitz of Golder were on site to install the Westbay System in IG_BH01 as indicated below in 
Table 1. 

(Note: Monitoring well reference elevation was not available at the time of writing).

Table 1: Summary of Westbay System Installation 

Well Name. Field Installation 
Dates Total Depth (m) MP38 Tubing 

Length (m)
No. Monitoring 

Zones

IG_BH01 March 3 to March 11,
2018 1001.2 997.2 20

The Westbay System in IG_BH01 was installed according to the procedure described below. A summary 
of the QA checks conducted during the installation, including the dates for each task is documented on the 
Westbay Field QA Summary Form in Appendix A.
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Packer depths for the borehole were provided to Westbay by Golder. A well design was created based on 
these depths. The well design was used to prepare a Westbay Completion Log, which specifies the location 
of the Westbay System components in the well. This log was reviewed and approved in the field by Golder 
prior to installation of the Westbay System. The Westbay Completion Log as approved was used as an 
installation guide in the field. A field copy of the log is in Appendix B. 

A measurement port coupling was included in 20 monitoring zones to measure groundwater formation 
pressures and collect groundwater formation samples. A Model 0206 hydraulic pumping port coupling was 
included in 8 selected zones to provide purging and hydraulic conductivity testing capabilities. Golder 
requested that optional geotextile filters (made of Polyethylene terephthalate [PET] fabric) were to be 
installed over the measurement port couplings. 

A summary of the installed Westbay System components is shown on Table 2 below. (also in the Summary 
Completion Log Legend in Appendix C). 
 

Table 2: Summary of Installed Westbay System Components 

Well Name Packers (0238) Measurement Ports (0205) Pumping Ports (0206) 

IG_BH01 20 20 8 

Prior to the installation, the Westbay System components were set out in a heated warehouse according to 
the sequence indicated on the Westbay Completion Log. Data collected during the layout were recorded on 
the Tubing Summary (field copy) in Appendix D, and the Summary Completion Log (field copy) in 
Appendix E. Each casing length was numbered and measured beginning with the lowermost as an aid to 
confirming the proper sequence of components. The appropriate Westbay System couplings were attached 
to each casing section. Magnetic location collars were attached 0.6 meter below the top of the measurement 
port couplings in the monitoring intervals. The components were re-sealed in their plastic protective covers 
and re-boxed for transport to site.  Once on site the components were arranged on racks in a heated trailer.  
Each component was visually inspected. Serial numbers for each packer, pumping port and measurement 
port coupling were recorded on the Westbay Completion Log (field copy) in Appendix B. The component 
layout was confirmed with the log before the components were lowered into the borehole.  
Notes about design revisions:  After the layout of Westbay components was completed, the design was 
modified as instructed by the on-site Golder representative and as indicated on the Westbay Completion 
Log (field copy). 

 Item # 2 (P/N 020105 MP38 Casing) and attached regular coupling were removed to provide increased 
space between the bottom of the borehole and the bottom of the Westbay completion string. The 
removal was noted on the Tubing Summary (Appendix D).  The item numbering scheme on the 
Westbay Completion Log (field copy) and the Tubing Summary was not adjusted to reflect this item 
removal. 
 The approved design included components above ground level (items #368 to 372) which are used as 
a temporary stick-up during handling of the Westbay casing string and retrieval of the temporary guide 
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tube as described in Section 3.7 below.   The uppermost permanently installed Westbay casing item is 
#367 as noted on the Summary Completion Log in Appendix C, equivalent to #368 on the Westbay 
Completion Log (field copy) in Appendix B and Tubing Summary (field copy) in Appendix D. 

Steel HQ drill rods were lowered into the borehole to a depth of 667 meters to provide temporary protection 
from materials dislodged from the borehole wall during installation of the Westbay tubing string.  The 
Westbay System components were lowered into the guide tube by a hoist rig. Each joint was tested with a 
minimum internal hydraulic pressure of 150-psi for one minute to confirm hydraulic seals.  A record of 
each successful joint test and the placement of each component are noted by check marks on the Westbay 
Completion Log.  Water labelled with 25 ppb Fluorescein supplied by Golder was added to the Westbay 
System when necessary to counter buoyancy effects while components were lowered into the borehole and 
was used for as a secondary test of joint seals during lowering. 

On March 6, 2018, after the Westbay System string was lowered into the borehole, the water level inside 
the Westbay System completion was monitored at a depth different from the open borehole water level for 
a minimum period of thirty minutes to confirm hydraulic integrity of the completion. The data from the 
hydraulic integrity test are shown on the third page of the Westbay Completion Log (field copy) in 
Appendix B and in Table 3 below. 

Table 3: Hydraulic Integrity Test  

Well Name March 6, 2018           Fluid Levels 
 

 
IG_BH01 

Time Inside Tubing  Outside Tubing 

12:50 137.88m (452.26 ft) *3.60m (11.8 ft) 

13:00 137.88m (452.26 ft) *Measurement was taken on 

13:10 137.87m (452.21 ft) March 3, 2018 just prior to  

13:20 137.87m (452.21 ft) lowering Westbay System. 

13:30 137.87m (452.21 ft)  

13:40 137.87m (452.21 ft)  

13:50 137.87m (452.21 ft)  

14:00 137.87m (452.21 ft)  

 

After the completion of hydraulic integrity testing, the Westbay System was positioned as illustrated on the 
Westbay Completion Log. The Westbay System was supported in this position while packer inflation was 
carried out. The positioning of the Westbay System components is based on the "nominal" lengths of 
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Westbay System components. The positioning calculations do not include allowances for borehole 
temperature or deviation effects. 

Figure 1, entitled “MOSDAX Transducer Position” illustrates how the position of the MOSDAX transducer 
position is correlated to the reference position at the top of a measurement port. Figure 2, titled “Dimensions 
of Packer Seals and Monitoring Zones” outlines the calculations used to determine the packer depths and 
length of each monitoring zone.  

On March 6, 2018 a pre-inflation pressure profile performed prior to inflating the packers, in order to 
confirm the proper position and operation of measurement ports and magnetic collars. All measurement 
ports and magnetic collars were confirmed to be operating properly and correctly positioned within the 
borehole. A plot of the Pre-inflation Piezometric levels in all zones is shown on Figure 3.  Note that the plot 
includes a reference to ‘equivalent depth to water’ which is the calculated piezometric level as defined on 
the Westbay Piezometric Pressures/Levels Field Data and Calculation Sheet completed for each pressure 
profile. The field data calculation sheets for the pre-inflation pressure profile are provided in Appendix F. 

The Westbay System packers were inflated sequentially beginning at the bottom of the well using water 
traced with 25 ppb Fluorescein provided by Golder. 

The packer inflation was coordinated with removal of the temporary guide tube. The guide tube was initially 
positioned to at a depth of 667 meters below ground surface (mbgs), allowing the lower five packers to be 
exposed in the open borehole. After the five lower packers were inflated, the guide tube was removed.   
During removal of the guide tube, the Westbay tubing was held in place by the five inflated lower packers. 

The Westbay Model No. 6055 vented inflation tool was used for packer inflation. All the packers appear to 
have inflated properly. The data for inflation of each packer are provided on the Westbay Packer Inflation 
Records included in Appendix G. 

Westbay’s procedure for de-stressing the Westbay tubing was used to reduce the long-term load on the 
upper components. In this procedure the initial hanging weight of the Westbay string is applied in 
increments to selected packers after they have been inflated.  In this process the top of the Westbay 
completion is lowered, and the positions of the shallower ports and packers are affected. Thus, after all 
packers have been inflated, the weight of the Westbay completion is distributed among the packers. The 
final clamp-off weight is supported at the well top.  The depths of ports and packers are adjusted to account 
for the cumulative effect of the lowering. A summary of the de-stressing results is provided in Table 4. The 
final positions of the Westbay casing components (ports and packers) are shown on the Summary 
Completion Log (Appendix C) and Tables 5 and 6 (Appendix H). 

 Table 4: Summary of De-Stressing Results 

Well Name 
Weight after 

inflating 5 
packers (lb) 

Final Clamp-off 
 Weight 

Total Vertical 
Movement at 
surface (m) 

Beginning 
 stick-up  

(m) 

End 
 stick-up 

(m) 

IG_BH01 750 50 0.95  2.24 1.29 
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*Measurements of distance and weight taken from the temporary stick-up above datum before wellhead 
completion was built. The weight scale output is in pounds (lb).  

 

On March 13, 2018, after the completion of packer inflation, formation pressures were measured at each of 
the 20 measurement ports. At that time, the formation pressures may not have recovered from the pre-
installation activities.  Effects on formation pressures are more likely to occur in monitoring zones located 
in low-permeability geological formations, and longer-term monitoring may be required to establish 
representative fluid pressures. 
A plot of the post-inflation piezometric pressure and groundwater levels is provided in Figure 4. Note that 
the plot includes a reference to ‘equivalent depth to water’ which is the calculated piezometric level as 
defined on the Westbay Piezometric Pressures/Levels Field Data and Calculation Sheet completed for each 
pressure profile The field data calculation sheets for the post-inflation pressure profile are provided in 
Appendix I. 
The post-inflation data were examined to confirm proper operation of the measurement ports and to confirm 
the proper operation of packer seals between monitoring zones.   
Future pressure profile measurements:  It should be noted that for QA purposes, the post-inflation formation 
pressure measurements used the same port depths as the pre-inflation pressure measurements. These do not 
include adjustments for the effect of the de-stressing procedure whereby the as-built depths of shallower 
ports are slightly deeper than the pre-inflation depths.  Future pressure profile measurements and 
calculations should use the adjusted port depths documented in Tables 5 and 6 in Appendix H. 
 
In conclusion, the subject Westbay System completion was installed successfully as documented in this 
report.  
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In a Westbay MP38 System Measurement Port Coupling P/N 0205 
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Associates Ltd

Mag.: 4.43 m

MP:69.1 m
Mag.:69.7 m

PP: 117.7 m

MP:128.5 m
Mag.:129.1 m

PP: 141.3 m

MP: 149.0 m

MP:199.2 m
Mag.:199.8 m

PP: 217.4 m

MP: 231.2 m

MP:307.3 m
Mag.:307.9 m

MP: 325.6 m



Associates Ltd.

MP:409.3 m
Mag.:409.9 m

MP: 432.1 m

MP:493.0 m
Mag.:493.6 m

MP:517.4 m
Mag.:518.0 m

MP:540.2 m
Mag.:540.8 m

PP: 563.7 m

MP: 574.4 m

MP:628.4 m
Mag.:629.0 m

PP: 636.0 m

MP: 649.8 m

MP: 703.1 m
Mag.: 703.7 m

MP:769.3 m
Mag.:769.9 m

PP: 784.5 m



Associates Ltd

MP: 804.4 m

MP:888.8 m
Mag.:889.4 m

PP: 957.4 m

PP: 989.5 m

MP:977.3 m
Mag.:977.9 m
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PRE-INFLATION PRESSURE PROFILE 

 
 
          
 

Pre-Inflation Field Data and Calculation Sheet (March 6, 2018) - 2 pages 
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Westbay System Packer Inflation Records    - 22 pages   
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AS-BUILT TABLES 5 AND 6 

 
 

As-Built Packer and Port Summary (Table 5)   - 1 page 
As-Built Tubing Summary (Table 6)     - 7 pages 

 

 

  



Westbay System Monitoring Well, IG_BH01 WB973

Interval Measurement Pumping Magnetic Top of Interval Bottom of Interval Comments
No. Port Depth Port Depth Collar Depth

(m) (m) (m) (m) (m)

1 977.3 989.5 977.9 974.0 1001.2
2 888.8 957.4 889.4 885.5 973.1
3 804.4 801.1 884.6
4 769.3 784.5 769.9 766.0 800.2
5 703.1 703.7 699.8 765.1
6 649.8 646.5 698.9
7 628.4 636.0 629.0 625.1 645.6
8 574.4 571.2 624.2
9 540.2 563.7 540.8 537.0 570.3

10 517.4 518.0 514.1 536.1
11 493.0 493.6 489.7 513.2
12 432.1 428.8 488.8
13 409.3 409.9 406.0 427.9
14 325.6 322.3 405.1
15 307.3 307.9 304.0 321.4
16 231.2 227.9 303.1
17 199.2 217.4 199.8 195.9 227.0
18 149.0 145.7 195.0
19 128.5 141.3 129.1 125.2 144.8
20 69.1 117.7 69.7 65.9 124.3

Note 1: All depth measurements in meters below ground surface. 
Note 2: All depth measurements use 'Nominal' casing lengths.
Note 3: Not corrected for borehole deviation or borehole temperature effects.
Note 4: All Westbay Port depth measurements to upper edge of coupling item.
Note 5: Depths for top and bottom of zone based on packer seal position.

                                                                                             TABLE 5
                                                                As-Built Packer and Port Summary

Westbay Instruments 4/3/2018



IG_BH01 As-Built Tubing Summary Table 6 WB973

Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)
 373 0203 -4.11 0.05 N/A N/A
 372 020102 0202 -4.06 0.61 N/A N/A
 371 020102 0202 -3.45 0.61 N/A N/A
 370 020102 0202 -2.84 0.61 N/A N/A
 369 020102 0202 -2.23 0.61 N/A N/A
 368 020101 0202 -1.62 0.30 N/A N/A
 367 020102 0202 -1.32 0.61 N/A -0.4
 366 020102 0202 -0.71 0.61 N/A 0.2
 365 020105 0202 -0.10 1.52 N/A 0.8
 364 020105 0202 1.43 1.52 N/A 2.3
 363 020110 0202 0216 4.4 2.95 3.05 3.046 3.8
 362 020105 0202 6.00 1.52 1.522 6.9
 361 020105 0202 7.52 1.52 1.521 8.4
 360 020110 0202 9.05 3.05 3.047 9.9
 359 020110 0202 12.09 3.05 3.047 12.9
 358 020110 0202 15.14 3.05 3.046 16.0
 357 020110 0202 18.19 3.05 3.048 19.0
 356 020110 0202 21.24 3.05 3.051 22.1
 355 020110 0202 24.29 3.05 3.047 25.1
 354 020110 0202 27.33 3.05 3.045 28.1
 353 020110 0202 30.38 3.05 3.049 31.2
 352 020110 0202 33.43 3.05 3.045 34.2
 351 020110 0202 36.48 3.05 3.046 37.2
 350 020110 0202 39.52 3.05 3.045 40.3
 349 020110 0202 42.57 3.05 3.049 43.3
 348 020110 0202 45.62 3.05 3.049 46.3
 347 020110 0202 48.67 3.05 3.045 49.4
 346 020110 0202 51.72 3.05 3.045 52.4
 345 020110 0202 54.76 3.05 3.046 55.5
 344 020110 0202 57.81 3.05 3.047 58.5
 343 020110 0202 60.86 3.05 3.046 61.5
 342 0238 19594 0202 63.91 1.524 1.522 64.6
 341 020110 0202 65.43 3.05 3.045 66.1
 340 020110 0205 6427 0216 69.7 68.48 3.05 3.047 69.1
 339 020105 0202 71.53 1.52 1.521 72.2
 338 020105 0202 73.05 1.52 1.521 73.7
 337 020110 0202 74.57 3.05 3.046 75.2
 336 020110 0202 77.62 3.05 3.045 78.3
 335 020110 0202 80.67 3.05 3.045 81.3
 334 020110 0202 83.72 3.05 3.045 84.3
 333 020110 0202 86.77 3.05 3.045 87.4
 332 020110 0202 89.81 3.05 3.046 90.4
 331 020110 0202 92.86 3.05 3.047 93.5
 330 020110 0202 95.91 3.05 3.045 96.5
 329 020110 0202 98.96 3.05 3.045 99.5
 328 020110 0202 102.01 3.04 3.045 102.6
 327 020110 0202 105.05 3.05 3.045 105.6
 326 020110 0202 108.10 3.05 3.046 108.7
 325 020110 0206 113 111.15 3.12 3.126 111.7
 324 020105 0202 114.27 1.53 1.523 114.8
 323 020105 0202 115.80 1.52 1.521 116.3
 322 020110 0202 117.32 3.05 3.045 117.9
 321 020110 0202 120.37 3.05 3.045 120.9
 320 0238 19596 0202 123.42 1.52 1.522 123.9
 319 020110 0202 124.94 3.05 3.045 125.5
 318 020110 0205 6429 0216 129.1 127.99 3.05 3.045 128.5
 317 020105 0202 131.04 1.52 1.521 131.6
 316 020105 0202 132.56 1.52 1.523 133.1
 315 020102 0202 134.08 0.61 0.609 134.6
 314 020110 0202 134.69 3.05 3.046 135.2
 313 020110 0202 137.74 3.05 3.046 138.2
 312 020110 0206 114 140.79 3.12 3.126 141.3
 311 0238 19597 0202 143.91 1.53 1.521 144.4

Westbay Instruments 4/3/2018



IG_BH01 As-Built Tubing Summary Table 6 WB973

Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)
 310 020110 0202 145.44 3.04 3.046 145.9
 309 020110 0205 6431 148.48 3.05 3.046 149.0
 308 020105 0202 151.53 1.53 1.521 152.0
 307 020105 0202 153.06 1.52 1.521 153.5
 306 020110 0202 154.58 3.05 3.046 155.0
 305 020110 0202 157.63 3.05 3.048 158.1
 304 020110 0202 160.68 3.04 3.049 161.1
 303 020110 0202 163.72 3.05 3.048 164.2
 302 020110 0202 166.77 3.05 3.044 167.2
 301 020110 0202 169.82 3.05 3.046 170.3
 300 020110 0202 172.87 3.05 3.047 173.3
 299 020110 0202 175.92 3.04 3.046 176.3
 298 020110 0202 178.96 3.05 3.043 179.4
 297 020110 0202 182.01 3.05 3.044 182.4
 296 020110 0202 185.06 3.05 3.046 185.5
 295 020110 0202 188.11 3.04 3.045 188.5
 294 020110 0202 191.15 3.05 3.045 191.6
 293 0238 19600 0202 194.20 1.53 1.523 194.6
 292 020110 0202 195.73 3.04 3.045 196.1
 291 020110 0205 8519 0216 199.8 198.77 3.05 3.049 199.2
 290 020105 0202 201.82 1.53 1.522 202.2
 289 020105 0202 203.35 1.52 1.521 203.7
 288 020110 0202 204.87 3.05 3.045 205.3
 287 020110 0202 207.92 3.05 3.045 208.3
 286 020110 0202 210.97 3.04 3.045 211.3
 285 020110 0202 214.01 3.05 3.045 214.4
 284 020110 0206 116 217.06 3.13 3.125 217.4
 283 020105 0202 220.19 1.52 1.52 220.5
 282 020105 0202 221.71 1.52 1.52 222.1
 281 020110 0202 223.23 3.05 3.045 223.6
 280 0238 19601 0202 226.28 1.53 1.522 226.6
 279 020110 0202 227.81 3.04 3.045 228.2
 278 020110 0205 9243 230.85 3.05 3.047 231.2
 277 020105 0202 233.90 1.52 1.52 234.2
 276 020110 0202 235.42 3.05 3.045 235.8
 275 020110 0202 238.47 3.05 3.044 238.8
 274 020110 0202 241.52 3.05 3.044 241.8
 273 020110 0202 244.57 3.05 3.045 244.9
 272 020110 0202 247.62 3.04 3.046 247.9
 271 020110 0202 250.66 3.05 3.045 251.0
 270 020110 0202 253.71 3.05 3.045 254.0
 269 020110 0202 256.76 3.05 3.044 257.1
 268 020110 0202 259.81 3.05 3.044 260.1
 267 020110 0202 262.86 3.04 3.045 263.2
 266 020110 0202 265.90 3.05 3.044 266.2
 265 020110 0202 268.95 3.05 3.043 269.2
 264 020110 0202 272.00 3.05 3.045 272.3
 263 020110 0202 275.05 3.04 3.045 275.3
 262 020110 0202 278.09 3.05 3.045 278.4
 261 020110 0202 281.14 3.05 3.044 281.4
 260 020110 0202 284.19 3.05 3.047 284.5
 259 020110 0202 287.24 3.05 3.044 287.5
 258 020110 0202 290.29 3.04 3.045 290.5
 257 020110 0202 293.33 3.05 3.045 293.6
 256 020110 0202 296.38 3.05 3.045 296.6
 255 020110 0202 299.43 3.05 3.045 299.7
 254 0238 19598 0202 302.48 1.52 1.521 302.7
 253 020110 0202 304.00 3.05 3.045 304.2
 252 020110 0205 6432 0216 307.9 307.05 3.05 3.045 307.3
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Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)
 251 020105 0202 310.10 1.52 1.52 310.3
 250 020110 0202 311.62 3.05 3.045 311.9
 249 020110 0202 314.67 3.05 3.045 314.9
 248 020110 0202 317.72 3.04 3.045 317.9
 247 0238 19599 0202 320.76 1.53 1.522 321.0
 246 020110 0202 322.29 3.05 3.044 322.5
 245 020110 0205 9244 325.34 3.04 3.044 325.6
 244 020105 0202 328.38 1.53 1.521 328.6
 243 020105 0202 329.91 1.52 1.521 330.1
 242 020110 0202 331.43 3.05 3.046 331.6
 241 020110 0202 334.48 3.05 3.045 334.7
 240 020110 0202 337.53 3.05 3.045 337.7
 239 020110 0202 340.58 3.04 3.045 340.8
 238 020110 0202 343.62 3.05 3.05 343.8
 237 020110 0202 346.67 3.05 3.046 346.9
 236 020110 0202 349.72 3.05 3.047 349.9
 235 020110 0202 352.77 3.04 3.044 353.0
 234 020110 0202 355.81 3.05 3.044 356.0
 233 020110 0202 358.86 3.05 3.045 359.0
 232 020110 0202 361.91 3.05 3.044 362.1
 231 020110 0202 364.96 3.05 3.044 365.1
 230 020110 0202 368.01 3.04 3.046 368.2
 229 020110 0202 371.05 3.05 3.046 371.2
 228 020110 0202 374.10 3.05 3.047 374.3
 227 020110 0202 377.15 3.05 3.047 377.3
 226 020110 0202 380.20 3.05 3.044 380.4
 225 020110 0202 383.25 3.04 3.047 383.4
 224 020110 0202 386.29 3.05 3.045 386.4
 223 020110 0202 389.34 3.05 3.046 389.5
 222 020110 0202 392.39 3.05 3.046 392.5
 221 020110 0202 395.44 3.04 3.044 395.6
 220 020110 0202 398.48 3.05 3.045 398.6
 219 020110 0202 401.53 3.05 3.045 401.7
 218 0238 19603 0202 404.58 1.52 1.521 404.7
 217 020110 0202 406.10 3.05 3.046 406.2
 216 020110 0205 9245 0216 409.9 409.15 3.05 3.046 409.3
 215 020105 0202 412.20 1.52 1.521 412.3
 214 020105 0202 413.72 1.53 1.521 413.8
 213 020110 0202 415.25 3.05 3.045 415.4
 212 020110 0202 418.30 3.04 3.044 418.4
 211 020110 0202 421.34 3.05 3.046 421.4
 210 020110 0202 424.39 3.05 3.045 424.5
 209 0238 19602 0202 427.44 1.52 1.521 427.5
 208 020110 0202 428.96 3.05 3.047 429.1
 207 020110 0205 9255 432.01 3.05 3.045 432.1
 206 020105 0202 435.06 1.52 1.525 435.2
 205 020110 0202 436.58 3.05 3.047 436.7
 204 020110 0202 439.63 3.05 3.046 439.7
 203 020110 0202 442.68 3.05 3.046 442.8
 202 020110 0202 445.73 3.04 3.045 445.8
 201 020110 0202 448.77 3.05 3.047 448.9
 200 020110 0202 451.82 3.05 3.045 451.9
 199 020110 0202 454.87 3.05 3.045 454.9
 198 020110 0202 457.92 3.05 3.049 458.0
 197 020110 0202 460.97 3.04 3.046 461.0
 196 020110 0202 464.01 3.05 3.045 464.1
 195 020110 0202 467.06 3.05 3.046 467.1
 194 020110 0202 470.11 3.05 3.044 470.2
 193 020110 0202 473.16 3.05 3.046 473.2
 192 020110 0202 476.21 3.04 3.045 476.3
 191 020110 0202 479.25 3.05 3.045 479.3
 190 020110 0202 482.30 3.05 3.045 482.4
 189 020110 0202 485.35 3.05 3.045 485.4

Westbay Instruments 4/3/2018
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Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)
 188 0238 19595 0202 488.40 1.52 1.522 488.4
 187 020110 0202 489.92 3.05 3.047 490.0
 186 020110 0205 9246 0216 493.6 492.97 3.05 3.045 493.0
 185 020105 0202 496.02 1.52 1.521 496.1
 184 020110 0202 497.54 3.05 3.047 497.6
 183 020110 0202 500.59 3.05 3.046 500.6
 182 020110 0202 503.64 3.04 3.046 503.7
 181 020110 0202 506.68 3.05 3.045 506.7
 180 020110 0202 509.73 3.05 3.044 509.8
 179 0238 19592 0202 512.78 1.52 1.521 512.8
 178 020110 0202 514.30 3.05 3.045 514.3
 177 020110 0205 9242 0216 518.0 517.35 3.05 3.045 517.4
 176 020105 0202 520.40 1.52 1.521 520.4
 175 020105 0202 521.92 1.53 1.521 521.9
 174 020110 0202 523.45 3.04 3.045 523.5
 173 020110 0202 526.49 3.05 3.045 526.5
 172 020110 0202 529.54 3.05 3.049 529.6
 171 020110 0202 532.59 3.05 3.048 532.6
 170 0238 19593 0202 535.64 1.52 1.521 535.7
 169 020110 0202 537.16 3.05 3.049 537.2
 168 020110 0205 9247 0216 540.8 540.21 3.05 3.045 540.2
 167 020105 0202 543.26 1.52 1.52 543.3
 166 020102 0202 544.78 0.61 0.609 544.8
 165 020110 0202 545.39 3.05 3.046 545.4
 164 020110 0202 548.44 3.05 3.048 548.5
 163 020110 0202 551.49 3.04 3.047 551.5
 162 020110 0202 554.53 3.05 3.047 554.5
 161 020110 0202 557.58 3.05 3.052 557.6
 160 020110 0202 560.63 3.05 3.045 560.6
 159 020110 0206 115 563.68 3.12 3.126 563.7
 158 020110 0202 566.80 3.05 3.045 566.8
 157 0238 19584 0202 569.85 1.52 1.523 569.9
 156 020110 0202 571.37 3.05 3.047 571.4
 155 020110 0205 8730 574.42 3.05 3.046 574.4
 154 020105 0202 577.47 1.52 1.52 577.5
 153 020105 0202 578.99 1.53 1.521 579.0
 152 020102 0202 580.52 0.61 0.608 580.5
 151 020110 0202 581.13 3.05 3.046 581.1
 150 020110 0202 584.18 3.04 3.047 584.2
 149 020110 0202 587.22 3.05 3.046 587.2
 148 020110 0202 590.27 3.05 3.046 590.3
 147 020110 0202 593.32 3.05 3.045 593.3
 146 020110 0202 596.37 3.04 3.044 596.4
 145 020110 0202 599.41 3.05 3.05 599.4
 144 020110 0202 602.46 3.05 3.045 602.5
 143 020110 0202 605.51 3.05 3.046 605.5
 142 020110 0202 608.56 3.05 3.048 608.6
 141 020110 0202 611.61 3.04 3.049 611.6
 140 020110 0202 614.65 3.05 3.046 614.7
 139 020110 0202 617.70 3.05 3.051 617.7
 138 020110 0202 620.75 3.05 3.047 620.8
 137 0238 19585 0202 623.80 1.52 1.522 623.8
 136 020110 0202 625.32 3.05 3.046 625.3
 135 020110 0205 9241 0216 629.0 628.37 3.05 3.045 628.4
 134 020105 0202 631.42 1.52 1.521 631.4
 133 020110 0202 632.94 3.05 3.046 632.9
 132 020110 0206 117 635.99 3.12 3.126 636.0
 131 020105 0202 639.11 1.53 1.522 639.1
 130 020105 0202 640.64 1.52 1.521 640.6
 129 020110 0202 642.16 3.05 3.045 642.2
 128 0238 19586 0202 645.21 1.52 1.522 645.2
 127 020110 0202 646.73 3.05 3.047 646.7
 126 020110 0205 8535 649.78 3.05 3.045 649.8
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Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)
 125 020105 0202 652.83 1.52 1.523 652.8
 124 020105 0202 654.35 1.53 1.521 654.4
 123 020110 0202 655.88 3.04 3.046 655.9
 122 020110 0202 658.92 3.05 3.047 658.9
 121 020110 0202 661.97 3.05 3.045 662.0
 120 020110 0202 665.02 3.05 3.046 665.0
 119 020110 0202 668.07 3.05 3.045 668.1
 118 020110 0202 671.12 3.04 3.046 671.1
 117 020110 0202 674.16 3.05 3.045 674.2
 116 020110 0202 677.21 3.05 3.045 677.2
 115 020110 0202 680.26 3.05 3.045 680.3
 114 020110 0202 683.31 3.04 3.045 683.3
 113 020110 0202 686.35 3.05 3.046 686.4
 112 020110 0202 689.40 3.05 3.045 689.4
 111 020110 0202 692.45 3.05 3.047 692.5
 110 020110 0202 695.50 3.05 3.046 695.5
 109 0238 19591 0202 698.55 1.52 1.521 698.6
 108 020110 0202 700.07 3.05 3.047 700.1
 107 020110 0205 9249 0216 703.7 703.12 3.05 3.045 703.1
 106 020105 0202 706.17 1.52 1.521 706.2
 105 020105 0202 707.69 1.52 1.522 707.7
 104 020102 0202 709.21 0.61 0.611 709.2
 103 020110 0202 709.82 3.05 3.045 709.8
 102 020110 0202 712.87 3.05 3.045 712.9
 101 020110 0202 715.92 3.05 3.045 715.9
 100 020110 0202 718.97 3.04 3.045 719.0
 99 020110 0202 722.01 3.05 3.045 722.0
 98 020110 0202 725.06 3.05 3.045 725.1
 97 020110 0202 728.11 3.05 3.045 728.1
 96 020110 0202 731.16 3.05 3.045 731.2
 95 020110 0202 734.21 3.04 3.045 734.2
 94 020110 0202 737.25 3.05 3.045 737.3
 93 020110 0202 740.30 3.05 3.046 740.3
 92 020110 0202 743.35 3.05 3.046 743.4
 91 020110 0202 746.40 3.04 3.045 746.4
 90 020110 0202 749.44 3.05 3.046 749.4
 89 020110 0202 752.49 3.05 3.047 752.5
 88 020110 0202 755.54 3.05 3.048 755.5
 87 020110 0202 758.59 3.05 3.047 758.6
 86 020110 0202 761.64 3.04 3.046 761.6
 85 0238 19588 0202 764.68 1.53 1.522 764.7
 84 020110 0202 766.21 3.05 3.046 766.2
 83 020110 0205 9248 0216 769.9 769.26 3.04 3.046 769.3
 82 020105 0202 772.30 1.53 1.521 772.3
 81 020105 0202 773.83 1.52 1.522 773.8
 80 020110 0202 775.35 3.05 3.045 775.4
 79 020110 0202 778.40 3.05 3.046 778.4
 78 020110 0202 781.45 3.05 3.045 781.5
 77 020110 0206 107 784.50 3.12 3.127 784.5
 76 020105 0202 787.62 1.52 1.522 787.6
 75 020105 0202 789.14 1.53 1.521 789.1
 74 020110 0202 790.67 3.04 3.049 790.7
 73 020110 0202 793.71 3.05 3.046 793.7
 72 020110 0202 796.76 3.05 3.048 796.8
 71 0238 19587 0202 799.81 1.52 1.522 799.8
 70 020110 0202 801.33 3.05 3.047 801.3
 69 020110 0205 9250 804.38 3.05 3.045 804.4
 68 020105 0202 807.43 1.52 1.521 807.4
 67 020105 0202 808.95 1.53 1.521 809.0
 66 020102 0202 810.48 0.61 0.608 810.5
 65 020110 0202 811.09 3.05 3.045 811.1
 64 020110 0202 814.14 3.04 3.051 814.1
 63 020110 0202 817.18 3.05 3.047 817.2
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Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)
 62 020110 0202 820.23 3.05 3.05 820.2
 61 020110 0202 823.28 3.05 3.046 823.3
 60 020110 0202 826.33 3.04 3.045 826.3
 59 020110 0202 829.37 3.05 3.044 829.4
 58 020110 0202 832.42 3.05 3.045 832.4
 57 020110 0202 835.47 3.05 3.046 835.5
 56 020110 0202 838.52 3.05 3.045 838.5
 55 020110 0202 841.57 3.04 3.044 841.6
 54 020110 0202 844.61 3.05 3.045 844.6
 53 020110 0202 847.66 3.05 3.045 847.7
 52 020110 0202 850.71 3.05 3.045 850.7
 51 020110 0202 853.76 3.05 3.046 853.8
 50 020110 0202 856.81 3.04 3.048 856.8
 49 020110 0202 859.85 3.05 3.045 859.9
 48 020110 0202 862.90 3.05 3.044 862.9
 47 020110 0202 865.95 3.05 3.045 866.0
 46 020110 0202 869.00 3.04 3.046 869.0
 45 020110 0202 872.04 3.05 3.044 872.0
 44 020110 0202 875.09 3.05 3.046 875.1
 43 020110 0202 878.14 3.05 3.045 878.1
 42 020110 0202 881.19 3.05 3.049 881.2
 41 0238 19589 0202 884.24 1.52 1.522 884.2
 40 020110 0202 885.76 3.05 3.045 885.8
 39 020110 0205 9257 0216 889.4 888.81 3.05 3.045 888.8
 38 020105 0202 891.86 1.52 1.522 891.9
 37 020110 0202 893.38 3.05 3.046 893.4
 36 020110 0202 896.43 3.05 3.048 896.4
 35 020110 0202 899.48 3.04 3.046 899.5
 34 020110 0202 902.52 3.05 3.048 902.5
 33 020110 0202 905.57 3.05 3.047 905.6
 32 020110 0202 908.62 3.05 3.046 908.6
 31 020110 0202 911.67 3.04 3.046 911.7
 30 020110 0202 914.71 3.05 3.046 914.7
 29 020110 0202 917.76 3.05 3.045 917.8
 28 020110 0202 920.81 3.05 3.045 920.8
 27 020110 0202 923.86 3.05 3.047 923.9
 26 020110 0202 926.91 3.04 3.047 926.9
 25 020110 0202 929.95 3.05 3.045 930.0
 24 020110 0202 933.00 3.05 3.049 933.0
 23 020110 0202 936.05 3.05 3.044 936.1
 22 020110 0202 939.10 3.05 3.045 939.1
 21 020110 0202 942.15 3.04 3.045 942.2
 20 020110 0202 945.19 3.05 3.045 945.2
 19 020110 0202 948.24 3.05 3.045 948.2
 18 020110 0202 951.29 3.05 3.046 951.3
 17 020110 0202 954.34 3.04 3.048 954.3
 16 020110 0206 170 957.38 3.13 3.123 957.4
 15 020105 0202 960.51 1.52 1.521 960.5
 14 020105 0202 962.03 1.53 1.522 962.0
 13 020110 0202 963.56 3.04 3.044 963.6
 12 020110 0202 966.60 3.05 3.045 966.6
 11 020110 0202 969.65 3.05 3.045 969.7
 10 0238 19590 0202 972.70 1.52 1.523 972.7
 9 020110 0202 974.22 3.05 3.045 974.2
 8 020110 0205 9256 0216 977.9 977.27 3.05 3.045 977.3
 7 020105 0202 980.32 1.52 1.523 980.3
 6 020105 0202 981.84 1.53 1.522 981.8
 5 020110 0202 983.37 3.05 3.047 983.4
 4 020110 0202 986.42 3.04 3.045 986.4
 3 020110 0206 169 989.46 3.13 3.124 989.5
 2 020105 0202 992.59 1.52 1.523 992.6
 1 020110 0202 994.11 3.05 3.045 994.1
 0 0203 997.16 0.05 0.050 997.2
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Item Component Component Coupling Coupling Accessory Mag Initial Nominal Measured Final Depth
No. P/N S/N P/N S/N P/N Collar  Depth Length Length

(m) (m) (m) (m) (m)

Depths are with respect to the ground level.
* Component positions are referenced to the top of the subject Westbay System coupling.
* Packer positions are referenced to the top Westbay System coupling on the packer.
Monitoring zone dimensions are determined as described on the attached “Dimensions of Packer Seals and Monitoring Zones”.
The position of a MOSDAX Transducer in a Measurement Port is illustrated in the attached “MOSDAX Transducer Position”.
This information may be used in calculating piezometric levels.
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