20 January, 2004

KX04398

City of Quesnel
410 Kinchant Street
Quesnel, BC V2J 7J5

Attention: Mr. Jack Marsh, Director of Public Works

RE:

ON-GOING MONITORING

WEST QUESNEL LAND STABILITY STUDY

1.0

INTRODUCTION

amec”

This purpose of this letter is to provide the City of Quesnel (CoQ) with an update of the on-going
monitoring of slope inclinometer (SI) measurements, water level measurements, precipitation

data and BC Gas GPS survey hubs for the West Quesnel Area.

2.0 SIREADING SCHEDULE

Since installation and initial survey of the seven Sl installations in the late fall of 2000, AMEC
has conducted 12 subsequent readings (except S| 5 where 13 sets of readings have been
conducted) of the remaining functional installations, SI-1, Sl-2, SI-5 and the upper slip surface of
SI-7. The latest set of readings was conducted on 2 December, 2003.

Table 1 summarizes the Sl reading schedule to date:

Tahle 1 Si Manltorlng Schedule

ﬁﬁ.’ﬁ! et R e sT I"‘"‘,,, A

Avery Lane ;c"""h:g” Abbott Drive | Dixon Street | o
Depth S| Read | 1421t 2441t 334 ft 504 ft a7an 502 it 2101
to (feetim) 43m T4m 102 m 154 m 144 m 163 m 125m
Spiral Reading | 11Jun. 2001 | 11 Jun. 2001 | 12 Jun. 2001 | 11Jun. 2001 | 12Jun. 2001 | 11 Jun. 2001 | 12 Jun. 2001
::':::";' Reading | 21 Nov. 2000 | 21 Nov. 2000 | 21 Nov. 2000 | 3Nov.2000 | 28 0ct. 2000 | 22 Nov. 2000 | 22 Nov. 2000
Reading 1 7Dec.2000 | 7Dec.2000 | 6Dec.2000 | 24 Nov.2000 | 24 Nov. 2000 | 6 Dec. 2000 | 7 Dec. 2000
Reading 2 12 Jan. 2001 | 11Jan.2001 | 12Jan. 2001 | 8 Dec.2000 | 6Dec.2000 | 11Jan.2001 | 12 Jan. 2001
Reading 3 5Mar, 2001 | 5Mar. 2001 | 6Mar. 2001 | 11Jan. 2001 | 12 Jan. 2001 | 5 Mar, 2001 | 6 Mar, 2001
Reading 4 2Apr.2001 | 2Apr.2001 | 3Apr.2001 | 5Mar. 2001 | 6Mar, 2001 | 2 Apr.2001 | 3 Apr. 2001
Reading 5 28 Apr. 2001 28 Apr, 2001 28 Apr. 2001 | 2 Apr. 2001 3 Apr. 2001 28 Apr. 2001 29 Apr. 2001
Reading 6 18Jun. 2001 | 13Jun. 2001 | 14Jun. 2001 | 28 Apr.2001 | 29Apr.2001 | 13Jun.2001 | 14 Jun. 2001
Reading 7 40ct, 2001 | 40ct, 2001 | 40c. 2001 | 14Jun.2001 | 14.Jun. 2001 | 26 Sep. 2001 | 4 Oct, 2001 -
Reading B 20 Nov. 2001 | 19 Nov. 2001 | 19 Nov. 2001 | 40cl.2001 | 40cl. 2001 | 19 Nov, 2001 | 20 Nov. 2001
Reading 9 6May 2002 | 6May2002 | 6May2002 | 19 Nov, 2001 | 18 Nov. 2001 | biocked 6 May 2002
Reading 10 19 Nov. 2002 | 19 Nov. 2002 | blacked 6May2002 | 6 May 2002 19 Nov 2002*
Reading 11 15 Aug. 2003 biocked 19 Moy 2002 il 15 Aug. 2003
Reading 12 2 Doc. 2003 v % 15 Aug. 2003 2 Dec. 2003
Reading 13 B 2 Dec. 2003 B 5

. Tha Sl na.slng Was hluclmd nl a d&pﬂ'r of 68 m, mmirlua I:G m&aﬁuru the r.lppur slip surface abo.< 58 m.
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3.0 S| READING RESULTS

Attached in Appendix A are the results of the Sl readings to date. The Sl readings are generally
presented in incremental and cumulative plots with a 50 mm and 100 mm horizontal
displacement scale versus depth. The incremental plots show the individual changes in
inclination of the casing at each reading depth. The cumulative plots are constructed by adding
together the incremental changes starting from the bottom of the installation and show the
overall apparent lateral movement of the Sl casing at each depth relative to the lateral position
of the bottom of the casing.

Two channels (directions) of readings are presented: A and B. The A channel is oriented to be
“down slope” whereas the B channel is “across slope”. The actual orientation of each of the
casings is shown on previously supplied mapping. Positive movements on the cumulative plots
are down slope on Channel A and across the slope to the right when looking downhill for

Channel B.

Table 2 presents AMEC's observations based on the data gathered to date. Figure 1 shows the
locations of the slope inclinometers, along with their displacements as of December 2003.

Table 2 Slupe lncllnnmeter Casing Displacement Dec. 2000 to Dec. 2ﬂ03

81 Avery Lane 24 20 IledIng at 26 and 40 m depths
512 Avery Lana 83 & sliding at 42 and 60 m depths
Abbott & £y Casing blocked at 39 m between May
513 62° 10 sliding al 39 m
Bticher o 2002 and Nov 2002 |
Voyageur - Casing blocked at 51 m between May
o . licd t 51
514 Sc &0 8 sliding at 51 m -
Abbott
S5 105 a5 liding at 37 m Cazing compression, 37 o 82m
Drive lﬁ g ing P
Dixon Casing blocked at 51 m between Nov
E 5 sliding at 28 m
8lg Streat o 8 ot 2001 and May 2002 |
Casing blocked at 88 m batween May
Lewis & 2002 and Nov 2002, will continue
" . ligdl t
st Pierce " = G AL AN S Cepiha reading casing above 68 m depth to
manitor slip surface at 27 m depth

* Displacements are reported until last reading pricr to the 51 being blocked

Included in Appendix B are horizontal displacement versus time (velocity) plots. Velocity plots
are given in the downhill A channel direction (positive displacements indicate movement toward
the east, and negative toward the west) and in the cross slope B channel direction (positive
displacements indicate movement toward the south and negative displacements toward the
north). Review the velocity plots included in Appendix B indicate that S| movements appear to

have slowed over 2003.
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The following notes should be read while reviewing the Sl data presented in Appendix A:

= A second set of plots for SI-5 has been included with the readings previous to 3 April
2001 omitted to eliminate the wave like profile (casing compression) observed in the raw
data. This plot may present a clearer representation of how much of the S| deformation
may be attributable to lateral ground movement, as opposed to vertical compression of

the casing.

* A second set of plots has been included for SI-7 for the portion of the borehole above
68 m which can be still monitored, but these plots do not reflect movements that are
likely occurring below 68 m depth.

3.0 PIEZOMETER INSTALLATION AND MONITORING

Table 3 summarizes the previous standpipe and vibrating wire piezometer installation details for
the study area.

Table 3: Standpipe and 'u'lbrating ere Fleznmeter lnstallatlnn Detalls

et BH I S e BH 2 AT { - : .
Location Avary Lang Abholt Drive "-"nyﬂg&r Enhml Dixon Streal
i Vibrating Wire . Vibrating Wire ;
Installation Type Standpipe Bl ricitas Standpipe Blazsmatar Standpipe
15 Novambae
Date of Completion. |~ Nz;':'h“" 4 i " 6 Dacember, 2001 18 December, 2001
Screen Depth/Tip S42mto 39.6 w0 399 44.0 to 26.4 to
38.0m 49.0m
Depth® 60.2m m 452 m 278 m
yps B nsing Stick-up Stick-up Stick-up Stiek-up Flush-Mount
Proteclor
Casing Stick-up 800 mm MIA 860 mm NIA BIA

Depths are measured from ground surface. Screen dapth is for standpipas, depth to tip IS for vibrating wire piszomaeters,

The standpipes were monitored during routine visits to Quesnel. The standpipe monitoring
schedule is shown in Table 4:

Tahla 4 Standp]pe Pleznmeter Mnnituring

Dixon Streat

Voyager School Dixon Street
Initial Reading 9 Nov. 2001 12 Dec. 2001 18 Dec. 2002 18 Dec. 2002
Reading 1 15 Mov. 2001 13 Dec. 2001 2B Jan. 2002 28 Jan. 2002
Reading 2 20 Mov. 2001 14 Dec. 2001 20 Mar. 2002 20 Mar. 2002
Reading 3 23 Nov. 2001 18 Dec. 2001 11 Apr. 2002 11 Apr. 2002
Reading 4 29 Nov, 2001 28 Jan. 2002 25 Jun. 2002 25 Jun, 2002
Reading 5 4 Dec. 2001 28 Mar. 2002 17 Aug. 2002 17 Aug. 2002
Reading 6 12 Dec. 2001 11 Apr. 2002 31 Dcl. 2002 31 Oct. 2002
Reading 7 18 Dec. 2001 6 May. 2002 18 Nov. 2002 18 Nov. 2002
Reading & 28 Jan, 2002 8 Jun. 2002 19, .Jun EDDB 19 Jun. E-EHJB o
Reading 9 28 Mar, 2002 25 Jun. 2002 Ehrement-wa
Reading 10 11 Apr. 2002 17 Aug. 2002
Reading 11 08 Jun. 2002 31 Oct. 2002
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Tahle # Slandpipe Fiezometer Monitaring =

Reading 12 25 .Jun 20'.'}2 18 Mov. 2002

Reading 13 17 Aug. 2002 19 Jun. 2003 B T
Reading 14 31 Oct. 2002 25 Nmr zma B
Reading 15 18 Nov. 2002 : e
Reading 16 18 Jun. 2003

Heading 17 25 Nov. 2003

The vibrating wire (VW) piezometers were sealed in the boreholes and an electronic minilogger
maonitored the pore-water pressures. The VW miniloggers were programmed to take daily pore
water pressure readings from the date of completion. Refer to Appendix C for graphs displaying
the water levels from the standpipes (2A and 6A) and VW piezometers (3A and 4A) recorded to
date. There appears to have been a small decrease in the water elevations (less then a
100 mm) in VW 3A Sitice AMEC has begun pump tests for the pilot dewatering program during
the fall of 2003, while VW 4A has shown no change.
U-_;mt.

Additional wells were installed as part of pump testing for the pilot dewatering program. Data
collected from these additional well will be reported on separately.

4.0 PRECIPITATION

The monthly total precipitation data was obtained from Environment Canada for the Quesnel
Airport. Plots of the recorded data through 1975 to 2003 are shown in Appendix D along with
historical data and the cumulative difference. The historical data is based on a 30 year moving
mean, where an average over 30 years was calculated for each month beginning with 1975. To
calculate the thirty year moving mean for 1975, data was taken back to 1946 and all the monthly
values were averaged over that 30 year interval. The cumulative difference is the sum of
difference between the recorded data and the historical mean beginning with January 1975 and
ending December 2003. This plot shows the trend of the recorded precipitation whether it is
increasing or decreasing (i.e. wetter or drier trends) compared to the historical mean.

The precipitation data indicates that the period from 1975 through the spring of 1988 was close
to or slightly below average. From the spring of 1988 through the end of 1996, conditions
tended to be much drier than normal, with 1991 being close to average. From the spring of
1996 to the fall of 1997, conditions tended to be must wetter then normal. From 1998 to the
summer of 2002 conditions have appeared to be close to average. Over 2003 the conditions
appeared to have been slightly drier then average. The drier tend in 2003 is likely the cause for

the slower S| movements recorded over the last year.

5.0 MOVEMENT HUBS

BC Gas provided AMEC with survey data from ongoing semi-annual monitoring of GPS
Movement Hubs, which were installed in September of 1998 in the study area. Data was also
provided from additional movement hubs installed during December of 2001. Figure 1 shows
the locations of the BC Gas movement hubs and the associated horizontal displacement vectors

over three periods:

1. From September 1998 to November 2003.
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2. From December 2000 to November 2003 (this period roughly corresponds to the

period AMEC has been monitoring the SI's) o
3. From Decmeber 2001 to Novemeber 2003 (monitoring of additional hubs installed

during December 2001)

These three periods were chosen so that movements over time periods similar to when the
slope inclinometers were in place could be compared.

Table 5 below summarizes the movement hub data collected to date. Appendix E contains the
BC Gas movement hub data over the monitoring periods.

Tahle 5: BC Gas anement Hub Data to Nﬂvember 2D03

2 Seplamher 1993 252 101
4 September 1938 208 57
5 Seplember 1998 222 91
6 September 1998 267 45
7 Seplember 1998 219 64
i) seplember 1998 206 66
9 Septembear 1998 276 g2
14 Seplember 1998 259 95
15 September 1998 196 [£i
16 September 1998 140 77
17 September 1998 300 99
18 September 1998 259 99
19 September 1928 235 106
20 September 1998 223 107
21 September 1998 128 111
22 September 1998 32 108,
23 September 1998 20 av
30 December 2001 &1 107
a December 2001 BEG a1
32 December 2001 17 193
a3 December 2001 44 108
34 Decambar 2001 G2 111
35 Dacambar 2001 21 161
36 December 2001 10 53
a7 December 2001 68 101
39 December 2001 42 135
40 December 2001 35 92

Displacement vectors displaying the movements to the most recent survey provided by BC Gas
of November 2003 have been included on Figure 1, in addition to the Sl displacements. Refer
to Appendix E for Chart E1 of the survey hub cumulative displacements over the total
monitoring period. Generally the survey hub movements appear to have slowed over the last
monitoring period from October 2002 to November 2003.
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5.0 FUTURE WORK

Given the nature of the movements observed to date, AMEC recommends continued maonitoring
of the operable Sl installations, with the next set of readings being conducted in the early spring
of 2004. Given that the majority of Sl's have been sheared in the Uplands Area, AMEC
suggests that an additional Sl installation be installed either at Voyageur School or in the central
portion of the study area. Mote that any new S| should be installed to a depth of at least 10 m
past the previously recorded lowest slip surface, rather than the full depth of the original
installation. This installation would replace one of the 6 new installations recommended in
AMEC's final report of 25 October, 2002.

5.0 CLOSURE

Thank you for the opportunity to provide assistance in this matter. Please do not hesitate to
contact the undersigned at 1-250-564-3243 should you have any questions or require further

infarmation.
Respectiully submitted,

AMEC Earth & Environmental Limited

g

Shiloh Jorgensen, E.I.T.
Geotechnical Engineer

/Cr

&4 fomm
4398UpdateJan0d.doc

Attachments: Figure 1 Sl and BC Gas Movement Hubs Displacement Vectors
Appendix A: S| Reading Results
Appendix B: Sl Velocity Plots
Appendix C: Piezometic Data
Appendix D: Precipitation Data
Appendix E: BC Gas Movement Hubs
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BC GAS MOVEMENT HUBS
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Table 1: Summary ¢ itoring Data from Septembar 1998 to Dece r 1998
~ September, 1998 December, 1998 Change

Station Location Northing Easting |Elevation| WNorthing Easting | Elevation | Northing | Easting |Elevation| Total*

Number {Landmark, Road) {m) (m) {m ASL) (m) (m) {m ASL) (m) () {m ASL) (m)
2 Donnely/Dodds Intersection SRRLEEZ BT | 531420002 563.021 | 5869092 871 | 531420907 | 563.014 -0.007 0.005 =0.007 0,005
4 Picard Place (Lang) 5RT0231.949 | 531626.829 55?,1 71 | 5870331.961 | 531626.828 | 557.163 0.012 =0.001 -0.008 0.012
5 | Easiof Dawson/Lewis Intersection | 5870180.442 | 531627.209] 551.978 | 5870180445 | 531627.216 | 551.965 0.003 0.007 | -0.013 | 0.008
[ Paley Wast 5870474.774 | 531664.168| 530628 | S870474.771 | 531664.179 | 539.615 -(0.003 0.011 0,013 0.011
T Palay East EAT0427.297 | 531932.241| 533.473 | 5870427.299 | 531932.249 | 533.467 0.002 0.008 -0.006 0.008
B8 Picard Avenue S870328.580 531900205 | 5368043 | 5870328580 | 5318909.287 | 536905 0.000 -0.008 -0.038 0.008
8 Lane between Patchett/Piarce SATO063.589 | 531714.863 | 540,785 | 5870063.588 | 5317T14.875 | 549.766 -0.011 0.012 -0.019 0.016
14 Pentland/Flamingo Intersaction SATO0GT. 437 | 531986.027 | 531.224 | 5870067 435 | 531986.023 | 531.210 =0,002 =0.004 -0.014 0.004
15 Palmear/Lewis Intersection SHY0275.886 | 532052.513) 524.385 53302?5.392 532052515 ] 524.393 0.004 0.002 0.008 0.004
16 Healy Road SETO413.504 | 532184.864 | 509,104 | 5870413.499 | 532184.850 | 500.088 -0.005 -0.005 -0.018 0.007
17 Beticher/Lark Intersection SEEOR4T 647 | 532237862 | 519.610 | SBE9B47.634 | 532237872 519.599 0,013 0.010 =0.011 0.016
18 Lark/Flamingo Intersection SEE0R26.023 | 531084617 | 524.147 | 5BE9826.929 | 531984.611 | 524.132 0.006 0,006 -0.015 0.008
19 Abbolt/Flamingo Intersection 5059506532 | 531978.0681 | 517.225 | 5B60506.534 | 531978.063 | 517.219 0.002 0,002 =0, 008 0.003
20 Hawk Street @ Crane Ave. ERE9IG4,259 | 532199,105| 504.356 | 5B69364.263 | 532160108 | 504.333 0.004 0.004 -0.023 0.008
21 Lane between Avery/Allison EBEA342 006 | 532403483 | 485.474 | 58609343.005 | 532483.492 | 485.459 0.009 0.009 -0.015 0.013
22 Lana hatwean Beath/Bouchie EEE0628.068 | 532631.08G | 47R.920 | SRG8G20.5968 | 532631.085 | 4768.920 0.000 0,009 0.000 0.009
23 Doherty Dr. - BM 5868134064 | 532688.607 | 475.384 58@9134.1:@1 532888.608 | 475.357 0,003 0.001 -0.02?_ 0.003
24 Salton Road (Hixon Road) ERTE341.3990 | 531399.210| 580,609 | S87B341.373 | 631390.217 | 589.567 0,026 0.007 0,042 0.027
26 Benchmark by Airport - BM SETABAT B34 | 533765.361 | 545.429 | 5BTIBAT.62Z2 | 533THES.A61 | 545406 -0.012 0.000 -0.023 0.012
28 Red Bluff Pump Station - BM 5870190.608 | 537039.418) 595.773 | 5870190.608 537039.418 | 585.773 0.000 0.000 0.000 0.000
29 QEEI‘I&J Hill GATO484. 887 | 536304120 575.014 | 5870484.893 | 536304,135 | 575.004 0.006 0.015 -0.010 0.016

8§2C256 | Government Benchmark at Airport 5875411.453 533109.702 542.947 ¥

* Net Horizontal Displacement

Statistics for stations 2 to 22
Average =
Standard Deviation =

2 ¥ Standard Deviation =

0.000062 0.003428 -0.012375 0.008956
0.008767 0.006542 0.010204 0.003854
0.013535 0.013084 0.020408 0.007909




Table 2: Summary of Monitoring Data from September 1998 to April 1999

Septombar, 1998 April, 1999 ___Change

Station Location Morthing Easting |Elevation] MNorthing Easting | Elevation | Morthing | Easting | Elevation| Total*®

Number {Landmark, Road) {m) {m} {m ASL) {m) {m} {m ASL) {m) (m} {m ASL) (m)
2 Donnely/Dodds Inlersection 5869992878 | 531420.902 | 563.021 | 5869992.867 | 531420931 | 563.007 -0.011 0.028 -0.014 0.031
4 Picard Place (Lane) SH70331.949 | 531626.829 | 557.171 | 5870331.956 | 531626.856 | 557.150 0.007 0.027 =0.021 0.028
5 East of Dawson/Lewis Interseclion | S870180.442 | 531627 209 | 551.978 | 5870180.438 | 531627.250 | 551.851 -0.004 0.041 =0.027 0.041
& FPaley Wesl S5870474.774 | 531664168 | 539.628 | 5870474.788 | 531664.208 | 539.613 0.014 0.040 -0.015 0.042
¥ Paley East 5870427207 | 531932.241| 533.473 | 5870427.300 | 531932270 | 533 482 0.003 0.038 -0.011 0.038
] Picard Avanus 5870328.580 | 531909.295 | 536.943 | 5870328.581 | 531909.314 | 536909 0.001 0.019 -0.034 0.019
8 Lana hatwaan Patchett/Piarce S5870063.590 [ 531714.863 | 540.785 | 5870063.503 | 531714.910 | 549.753 -0.006 0.047 -0.032 0.047
14 Pentland/Flaminge Intersaction SHTO0ET.437 | 531986.027 | 531.224 | SBT00E7.428 | 531986.081 | 531.205 -0.009 0.034 -0.019 0.035
15 Falmer/Lewis Intersection S5870275.688 | 532052.513 | 524.385 | 5870275.902 | 532052.557 | 524.361 0.014 0.044 -0.024 0.045
16 Healy Road 5870413.504 | 532184.864 | 509.104 | 5870413.501 | 532184.880 | 509.054 -0,003 0.016 -0.050 0.016
17 Beticher/Lark Intersection SHAOR4T 647 | 532237 862 | 519.610 | 5B68847.634 | 532237.910| 519.610 -0.013 0.048 0.000 0,050
18 Lark/Flamingo Intersection 5860826.923 | 531984.617 | 524.147 | 5868826.930 531984.639 | 524,126 0.007 0,022 -0,021 0.023
19 Abbolt/Flamingo Intersection 2B69596.332 | 53197R.061 | 517.225 | 5869586.525 | 531978.098 | S517.218 -0,007 0.037 -0.007 0.038
20 Hawk Street @ Crane Ave. 5860364.250 | 5321685.105 | 504.356 | SB69364.256 | 5321989.136 | 504.327 -0.003 0.031 -0.029 0.0
21 Lane batween AverylAllison SEE9342,906 | 512453.483 | 485474 | 5865342.8958 | 532483516 | 4B5.473 0.002 0.033 -0.001 0.033
22 Lane batween Baalh/Bouchie SHEQS28.966 | 532631.086 | 478.920 | S869628.972 | 532631.109 | 478.920 0.004 0.023 0.000 0.023
23 Dgherty Dr. - BM 5869134.064 | 532888.607 | 475.384 | 5869134.068 | 532888623 | 475.365 0.004 0.016 -0.019 0.016
24 Salton Road (Hixon Road) 5878341.399 | 531399.210 | 589.609 | 5878341.301 | 531399.224 | 580.587 -0.008 0.014 -0.022 0.016
26 Benchmark by Airport - BM GB7388V.634 | 5IAT6E5.361 | 545.420 | GATIABT.631 | 53ATE5.364 | 545.407 -0.003 0.003 -0.022 0.004
8 Red Bluff Pump Station - BM 5870100.608 | 537039.418 | 595.773 | 6870190.608 | 537039.418 | 505.773 0.000 0.000 0.000 0.000
23 Quesnel Hill SB70484.887 | 536304.120| 575.014 | 5S870484.508 | 536304.133 | 574,998 0.011 0.013 -0.016 0.017

[T82C256 | Government Benchmark at Airport 5B875411.453 533109.702 542.947 :

* Net Horizontal Displacement

Statistics for stations 2 to 22

Standard Deviation =

Average = -0.000250 0.033063 -0.018083 0.033918
0.008202 0.009862 0.013777 0.010180
2 x Standand Deviation = 0.016403  0.019724 0.027553 0.020359




Table 3: Summary of Monitoring Data from September 1938 to December 1999

September, 1998 -Dm:anl bar, 1999 ___Change

Station Location Northing Easting |[Elevation] MNerthing Easting | Elevation| Morthing | Easting |Elevation] Total *

Number {Landmark, Road) {m) (m) (m ASL) (m) (m) (mASL) | (m) (m) | (mASL)| (m)
e Donnely/Dodds Intersection 5860002878 | 531420.902 | 563.021 | SBCHE92.879 531420.978 | 583.027 0.001 0.076 0.006 0.076

Picard Place (Lane) S870331.845 531626.820| 557.171 | 5870331.993 | 531626.885 | 557.160 0.044 0.056 -0.011 0.071

3 Easl of Dawsen/Lewis Intersection | 5070180442 | 531627.200| 551.978 | 5870180.448 | 531627.288 | 551.853 0.006 0.079 -0.025 0.079
G Paley West SET0474.774 | 531664.168 | 539.628 | 5870474 805 | 531664.239 | 539.608 0.031 0.0 -0.020 0.077
7 Palay East 58T0427.297 | 531932.241| 533473 | S870427.321 | 531932.307 | 533.461 0.024 0.0686 -0.012 0.070
8 Picard Avenusa 58703208.580 | 531809.255 538.943 | 5870328.609 | 531909.354 | 536,909 0.028 0.059 -0.034 0056
9 Lane between PatchaltPiarce 5B70063.5580 | 531714.863 | 549,785 | 5870063.614 | 531714.965 | 548.774 0.015 0.102 -0.011 0.103
14 Pentland/Flamingo Intersection SATO0RT 437 | 531986027 | 531.224 | 5870067 441 | 531986.116 | 531.198 0.004 0.089 -0.025 0.089
15 PalmariLewis Intersection GBT0275.888 | 532052.513| 524.385 | 5870275.903 | 532052.589 | 524.376 0.015 0.076 -0.009 0.077
16 Healy Rioad 5870413.504 | 532184864 | 509.104 | 5870413.500 | 532184.507 | 509.066 0.005 0.043 -0.036 0.043
17 Bettcher/Lark Intersection capnadT B47 | 532237 862 519.610 | S860847.644 | 532237.6858 | 515.608 -0.003 0.096 -0.002 0.096
18 Lark/Flamingo Intersection SHBDB26.923 | 531984.617 | 524.147 | 5869826.923 | 531984.685 | 524.127 0.000 0.078 -0.020 0.078
19 Abbott/Flamingo Intersaction S860506.532 | 531978.061| 517.225 | 5B68596.5149 | 531978.134 | 517.213 -0.013 0.073 -0.012 0.074 |
20 Hawk Street @ Crana Ave. 5669364.259 | 532159.105| 504,356 | 5H69364.259 | 532189.176 | 504.353 0.000 0.071 -0.003 0,071
21 Lana boetween Avery/Allison EOG0AA2.000 | 532403 483 | 485474 | 58609342 008 | 532403.530 | 485.478 0.002 0.056 0.004 0.058
22 Lane balwaen Bealh/Bouchie 5860628.068 | 532631.086| 478.820 | 5860626.968 | 532631.117 | 478.922 0.001 0.031 0.002 0.031
23 Doherty Dr. - BM SB68134.064 | 532888.607 | 475.384 | 58609134069 | 532888.628 | 475.374 0.005 0.021 -0.010 0.022
24 Sallon Road (Hixon Road) 5878341.399 | 531399.210] 589.608 | S87E341.363 | 531399.221 | 589.596 =0, 006 0.011 -0.013 0.013
26 Benchmark by Airport - BM GE73887.634 | 533765.361| 545,429 | 5B73867.630 | 533765.367 | 545.409 -0.004 0.006 -0.020 0.007
28 Red Bluff Pump Siation - BM SB8T0190.608 | 537039.418| 585.773 | 5870180.608 | 537038.418 | 585.773 0.000 0.000 0.000 0.000
29 QEesnaE Hill EBRT0484.BBT | 53B304,120| 575.014 | 5870484.896 | 536304.133 | 575.002 0.009 0.013 -0.012 0.016

B2C256 | Government Benchmark at Airport 5875411.453 533109.702 542.947

* Mat Horizontal Displacement

r stations 2 to 22

Average =

2 x Standard Deviation =

0.010062 0070125
Slandard Deviation = 0.015066 0.018381
0030133  0.038781

-0.013000 0.072443
0.012853 0.017899
0025708 0.035798




Table 4: Summary of Monitoring Data from September 1998 to February 2000

September, 1998 Fobruary, 2000 _ Ghange _
Station Location Horthing Easting Elevation| N orthing Easting | Elevation | Northing | Easting |Elevation| Total*
Mumber {Landmark, Road) {m) (m} (m ASL) {m) {m} {m ASL) (m}) {m} {m ASL) {m)
2 Donnely/Dodds Intersection §869992.878 | 531420802 | 563.021 HEGY9G2 B74 | 531420976 | 563.006 0,004 0.074 -0.015 0.074
4 Picard Place {(Lang) 5870331.949 | 531626.829| 557.171 | 5870331.985 | 531626.884 | 557.158 0036 0.055 -0.012 0.066
5 East of Dawson/Lewis Intersection | 5870180.442 | 531627.209 | 551.978 | S5870180.447 | 531627.280 | 551,048 0.005 0.080 -0.030 0.080
£ Paley West 5870474.774 | 531664, 168 | 539.628 | 5870474.829 | 531664.236 | 539.608 0.055 0.068 -0.020 0.087
7 Faley East S870427.297 | 531932.241| 533.473 | 5870427.327 | 531932.311 | 533.4 5:-"_ 0.030 0.070 -0.016 0.076
8 Picard Avenue SH70328.580 | 531809285 | 536.943 | 5670328.601 | 531909.349 | 536.907 0.021 0.054 -0.036 0.058
9 Lane between PatchettPierce S5870063.599 | 531714.863 | 540.785 | 5870063.507 | 531714.959 | 549.773 -0.002 0.095 -0.012 0.095 |
14 Pentland/Flamingo Intersaction SATO0GT.437 | 531986.027 | 531.224 | 5870067437 | 531986106 | 531.221 0.000 0.079 -0.003 0.079
15 PalmeriLewis Intersaclion S870275.888 | 532052.513 | 524,385 | 5870275.906 | 532052.581 | 534.364 0.018 0.068 -0.021 0.070
16 Healy Road 5870413.504 | 532184.864 | 509,104 | 5870413.515 | 532184.912 | 509.064 0.011 0.048 -0.040 0.049
17 Betlcher/Lark Inlersection 560847 647 | 532237.862 | 519.610 | 5BE9847 634 | 532237962 | 519.603 -0.013 0.100 -0,007 0.101
18 Lark/Flamingo Intersection H8080826,923 | 5318984.617 | 524,147 | 5865826.919 | 531984.684 | 524 127 =0,004 0.067 =0.020 0.067
19 AbbolUFlamingo Intersection SHGH596.532 | 531978.0681 ] 517.225 | 5860596.525 | 531978.140 | 517.238 -0.007 0.079 0.013 0.079
20 Hawk Streel @ Crang Ava. 58G9364.259 | 532199105 504,356 | 5860364.256 | 532199171 [ 504,340 -0.004 0.066 -0.016 0.066
21 Lane between Avery/Allison 5860342 0906 | 532403 483 | 485474 | 5860342 994 | 532493.539 | 485472 =002 0. 056 =002 0.056
22 Lane between BeallVBouchie EBEOE20.008 | 532831.086 478,520 | 5B80628.070 | 532831.117 | 478.018 0.011 0.031 -0.002 0.033
23 Doherty Dr. - BM BHES134.064 | 53288R.607 | 475,384 | 5B69134.068 | 5328B8.624 | 475.373 0.004 0.097 -0.011 0,017
24 Salton Road (Hixon Road) SATAIA1,398 | 531388.210 ] S82.609 | SATH3I41.378 | 5313899.228 | 589,589 -0.021 0.018 =0.010 0.028
26 Benchmark by Airport - BM SBTIBET B34 | 533VE5.361 | 545.429 | 5BTIBET.631 | 5337653687 | 545417 -0.003 0.006 -0.012 0.007
28 Red Bluff Pump Station - BM 5870190.608 | 537039.418 | 595.773 | 6870190.608 | 537039.418 !ﬁﬁ.??ﬂ 0,000 0.000 0.000 0.000
29 Quesnel Hill 5870484, 887 | 536304.120| 575,014 | 58T0484.8596 | 536304.131 | 575.008 0,005 0.011 -0.006 0.014
82C256 | Government Benchmark at Airport G875411.453 533109.702 542046

* Net Horizontal Displacement

Statisties for stations 2 to 22
Average =

2 x Standard Deviation =

0.002437 0068188 -0.014938 0.071155
Standard Deviation= 0.018443 0.017352 0.013483 0.017180

0.0368685 0.034704 0.026966 0.034359




Table 5: Summary of Monitoring Data from September 1998 to May 2000

September, 1898 May, 2000 Change

Station Location HNerthing Easting |Elevation] Morthing Easting | Elevation| Morthing | Easting |Elevation| Total®

Number {Landmark, Road) {m) {m) {m ASL) {m} {m}) {m ASL) {m) {mj) {m ASL) {m}
2 Donnely/Dodds Intersection 5860092.878 | 531420.002 | 563.021 | 5BBUU02.B6D | 531420.001 | 663,00 | -0.018 0.080 | -0.012 | 0.001
i Picard Place (Lana) 5870331948 [ 531626.829| 557.171 | 5870332.002 | 5316268.898 | 557.138 0.053 0.069 -0.035 0.087
] East of Dawson/Lewis Intersection | SE70180.442 | 531627.200| 551.978 | 5870180.448 | 531627.297 | 551,936 0.006 0.088 -0.042 0.088
[ Paley Was| SB70474.774 | 531664.168| 5390.628 | S8T0474.840 | 531664.240 | 539.588 0.088 0.072 -0.042 0.088
7 Palay East SEV0427.297 [ 531932.241| 533.473 | SB7V0427.334 | 531832.321 | 533.448 0.037 0.080 -0.024 0.088 |
[ Picard Avenua 5870328.580 | 531900.205| 536.943 | S8V0328.607 | 531909.363 | 536.B856 0.027 0.068 -0.057 0.073
9 Lane between PalchelUPierce | 5870063.500 | 531714 .863| 540,785 | 5B70063.503 | 531714.070 | 540763 | -0.006 0.116 0022 | 0.116
14 Pentland/Flamingo Intersection SET0067.437 | 531986.027 | 531.224 | S8TO067.432 | 531086.128 | 531.198 -0.005 0.101 -0.026 0.104
15 PalmenLewis Intersection SB70275.8688 | 532052.513| 524.385 | 5870275.000 | 532052.504 | 524.343 0.021 0.081 -0.042 0.084
16 Healy Road RET0413.504 | 532184.864 | 509104 | 5870413.516 | 532184.916 | 509.071 0.012 0.052 -0.033 0.053
17 Betlcher/Lark Intersection GEEOB47.647 | 532237.862| 519.610 | SBGUB4T 626 | 532237.088 | 519.508 |  -0.021 0.126 -0.017 | 0.128
18 Lark/Flamingo Intersection GEB0B26.023 | 531084.617 | 524,147 | 5BG0B26.003 | 531084,710 | 524.125 | -0.020 0.102 -0.022 | 0.104
18 AbboltFlamingo Intersection 5B605096.532 | 531978.061]| 517.225 | 5B60506.502 | 531976.164 | 517.224 | -0.030 0.103 -0.001 | 0.107
20 Hawk Street @ Crane Ave, 5869364.250 | 532199,105| 504,356 | SBE0364.247 | 532199.193 | 504.330 | -0.012 0.088 -0.026 | 0.089
21 Lane between Avery/Allison SHED342.996 | 532493.483 | 485.474 | 5860342.985 | 532493.547 | 485.488 -0.011 0.084 0.012 0.065
22 Lane between Beath/Bouchie S860628.968 | 532631.086| 478.920 | 58696G28.964 | 532631.113 | 478.913 =0.004 0.027 -0.007 0.027
23 Doherty Or. - BM SB60134.064 | 532060.607 | 475.304 | 5860134.069 | 5328606.617 | 475.576 | 0.005 0.010 | -0.008_| 0.011
24 Salton Road (Hixon Road) 5878341.399 | 531399.210| 589.609 | 5878341.280 | 531396.216 | 589.577 -0.019 0.006 -0.032 0.020
26 Benchmark by Alrport - BM SHTIAAT.634 | 533765.361 | 545.429 | 58738AT.633 | 533765.368 | 545.406 -0.001 0.007 -0.023 0.007
28 Red Blufl Pump Station - BM S670180.608 | 537038.418| 585.773 | S870180.608 | 537038418 | 585773 0,000 0,000 0,000 0.000
29 CQuesnel Hill 5870484.887 | 536304.120| 575.014 | 5870484.892 | 536304.131 | 574.995 0.005 0.011 -0.019 0.m2

B2C256 | Government Benchmark at Airport 5875411.453 533100.702 542.946 *

* Met Horizontal Displacement

Statistics for stations 2 to 22

Average = (.005938
Standard Deviation =  0.027961

2 % Standard Deviation = 0.055821

0.082875 -0.024750 0.087458
0.0246860 0.017468 0.024391
0.049320 0.034936 0.048781




Table 6: Summary of Monitoring Data from September 19988 to December 2000

* Nel Horizontal Displacement

September, 1998 December, 2000 _ Change
Station Location Morthing Easting |Elevation| Morthing Easting | Elevation| Morthing | Easting [Elevation| Total *
Number (Landmark, Road) {m) {m) (m ASL) {m) {m) (m ASL) {m) {m) (m ASL) {m)
] Donnely/Dodds Intersection SHBES8YZ.BTH | 531420.802 | 563.021 | SB6HES2 847 | 531421.038 | 562,998 -0.031 0,136 -0.023 0,139
4 Picard Plage (Lane) SR70331.949 | 531626.820| 557.171 | BBT0332.013 | 531626.939 | 557.146 0.064 0.110 -0.025 0.127
5 Easl of Dawson/Lewis Interseclion | 5870180442 | 5316827200 551.978 | 5870180441 | 531627,341 | 551,947 -0.001 0.132 -0,031 0.132
) _Paley West 5870474.774 | 531664.168 | 530.628 | 5870474.883 | 531664.276 | 530.588 0.109 0.108 -0.040 0.153
i _Paley East 5870427.297 | 531932.241| 533.473 | 5870427.348 | 531932.349 | 533.436 0.051 0.108 -0.037 0.119
a Picard Avenue 5870328.580 | 531909.295] 536.843 | 5870328.6356 | 531909.396 | 536.885 0.056 0.101 -0.058 0.115
9 Lane between Patchett/Pierce 5870063.599 | 531714.863 | 549.785 | DE70063.603 | 531715.031 | 549.752 0.004 0.168 -0.033 0.168
14 Pentland/Flamingo Intersection 5870067.437 | 531986.027 | 531.224 | S5B70067.429 | 531986.169 | 531.198 -0.008 0.142 -0.026 0.142
15 Palmer/Lewis Intersection SAT0275.8808 | 532052.513 | 524385 | 5870275.922 | 532052.62R | 524.353 0.034 0.115 -0.032 0.120
16 Healy Road S870413.504 | 532184.864 | 509.104 | 5870413.524 | 532184.943 | 509.082 0.020 0.078 -0.042 0.081 |
17 Beticher/Lark Intersection S860B47.647 | 532237.862 51§.E1g SHERB4T.618 | 532238.022 | 518.580 -0,0289 0.160 -0.030 0,163
18 Lark/Flamingo Inlersection SE60826.923 | 531984.617 ] 524.147 | 5869826.907 S31984.751 | 524.107 0,016 0.134 =0.040 0.135
18 Abbott/Flamingo Intersection 5869596532 | 531978.061| 517.225 | 5869596.531 | 531978.200 | 517.202 -0.001 0.139 -0.023 0.139
20 Hawk Streel @@ Crang Ave, SBE9364.255 | 532199.105| 504.356 | 5869364.240 | 532190,240 | 504.315 -0.018 01335 -0.041 0.136
21 Lane between AveryfAllison SB60342.996 | 532493.483 ) 485.474 | 5869343.007 | 532493.555 485.488 0.011 0.072 0.014 0.073
22 Lana between Bealh/Bouchie SBEOG2B 968 | 532631.086| 478,920 | SBEOG28.980 | 532631.118 433,50& 0.012 0.032 -0.012 0.034
23 Doherty Dr, - BM 5868134.064 | 532088.607| 475.384 | 5868134.081 | 532888.636 | 475.383 0.017 0.029 -0.001 0.034
24 Salton Road {Hixon Road) S878341.390 | 531380.210| 589.600 | S878341.379 | 531399.224 | 589.591 -0.020 0.014 -0.018 0.024
26 Benchmark by Airport - BM 5873887.634 | 533765.361 | 545420 | 5873887.631 | 533765.368 | 545412 -0.003 0.007 -0.017 0,008
28 Red Bluff Pump Station - BM S870180.608 | 537039.418| 595.773 | S87T0190.608 | 537039.418 | 595.773 0.000 0.000 0.000 0,000
29 Cuesnel Hill 5870484.887 | 536304.120] 575.014 | 5870484850 | 536304.128 | 575.002 0.003 0.009 -0.012 0,009
82C256 | Government Benchmark at Airport 5875411.453 533109.702 542.946 :
Statistics for stations 2 to 22
Averaga = 0.016000 0116937 -0.029938 0.123669
Standard Deviation = 0.038245 0.024587 0.015729 0.034682

2 x Standard Deviation = 0076490  0.069134 0.031458 0.060364




Table 7: Summary of Monitoring Data from September 1998 to May 2001

September, 1998 May, 2001 Ghargﬂ =
Station Location Northing Easting |Elevation| MNorthing Easting | Elevation | Northing | Easting |Elevation| Total *
Mumber (Landmark, Road) (m) {m}) {m ASL) {m) {m) (m ASL) {rm) {im) {m ASL) {m)
2 Donnely/Dodds Intersachon 5880092 BTR | 531420.902 | 563.021 | 5869902 846 | 531421.051 | 562.986 -0.032 0.149 -0.035 0.152
4 - Picard Place (Lane) 5870331.949 | 531626.829 | 557.171 | 5870332.019 | 531626.936 | 557.100 0.070 0.107 -0.071 0,128
5 East of Dawson/Lewis Inlersection 5870180.442 | 531627.2050 | 551.8978 | 5870180.438 | 531627.349 | 551.923 -0.004 0.140 -0.055 0,140
G Paley West S8T0474.774 | 531664,168 | 530,828 | S870474.886 | 531664.285 | 530,551 0.112 0117 0,077 0.162
7 Faley East SHT042T.2687 | 531932.241 | 533.473 | 5870427.359 | 531932.364 | 533.417 0.062 0.123 -0.056 0.138
A Picard Avenua S5870328.580 | 531909.295 | 536.943 | 5870328.636 | 531909.408 | 536.872 0.056 0.113 -0.071 0.126
g Lane between Palcheti/Pierce S5870063.500 | 5317148683 | 549,785 | 5870063508 | 531715033 | 549.740 | -0.001 0.170 -0.045 0.170
14 Pentland/Flamingo Intersection SBT0067.437 | 5319686.027 | 531.224 | 5BV0067.422 | 531986.189 | 531193 | -0.015 0,162 -0.031 0.163
15 Palmer/Lewis Intersection S870275.888 | 532052.513 | 524.385 | S870275.914 | 532052.630 | 524,335 0.026 0.117 -0.050 0.120
16 Healy Road 5870413.504 | 532184.864 | 509.104 | 5870413.522 | 532184.942 | 508.052 0,018 0.078 0,052 0,080
17 Bettcher/Lark Intersection SAG084T 64T | 532237.862 | 519.610 | 5869847.619 | 532238.054 | 519.581 -[.028 0.192 =0.029 0,194
18 Lark/Flamingo Intersection 5869826.923 | 531984617 | 524.147 | SBE9826.892 | 531984.774 | 524,104 -0.031 0157 =0.043 0.160
18 Abbott'Flamingo Intersection 5869586.532 | 531978.081 | 517.225 | S8E9506.487 | 531978.205 | S517.207 -0.045 0.144 -0.018 0.151
20 Hawk Street (@ Crane Ave. 5869364.250 | 532199.105 | 504.356 | 5869364.221 | 532199.244 | 504.315 | -0.038 0.139 -0.041 0.144
21 Lane be!ween_ﬁ.vc-rviﬁ.llism 5869342.996 | 532493.483 4§5.4?4 5869342971 | 532403.555 485475 -0.025 0.072 0.001 0.076
22 Lane tz_amreen Beath/Bouchie 5860628968 | 532631.086 | 478.920 | 5860628.962 | 532631.106 AE.QDE -0.006 0.020 -0.012 0.021
23 Doherty Dr. - BM 5868134.064 | 532888.607 | 475,384 | 5869134.053 | 532888.618 | 475346 | -0.011 0.011 -0.038 0.016
24 Salton Road (Hixon Road) 5878341.390 | 531399.210 | 588,609 | 5878341.388 | 531399,222 | 589,575 | -0.011 0.012 0,034 0.016
26 Benchmark by Airport - BM S873IBBT 634 | 533765.361 | 545429 | 587V3887.631 | 513765.360 | 545407 | -0.003 0.008 -0.022 0.009
28 Red Bluff Pump Station - BM S870190.608 | 537039.418 | 595.773 | SBT0120.608 | 537039.418 | 595.773 0.000 0.000 0.000 0.000
29 Quasnel Hill 3870484.887 | 536304.120 | 575.014 | 5870484.804 | 536304.133 | 574.998 | -0.003 0.013 -0.018 0.013
B2C256 | Government Benchmark at Alrport 5875411453 533109.702 542946 J

* Net Horizontal Displacement

Statistics for stations 2 to 22

Average= 0.007437 0.125000 -0.042812 0.132804
0.021757 0.042847
2 ¥ Standard Deviation = 0.091913 0084708 0.043514 0.085294

Standard Deviation = 0.045956

0.042354




Table T: Su 2001
September, 1993 May, 2001 Change

Station Location Northing Easting | Elevation]| MNorthing Easting | Elevation | Northing | Easting | Elevation| Total*

Numbar (Landmark, Road) {m) (m) (m ASL) {m}) {m) {m ASL) {m) {m) {m ASL) {m)
2 Donnely/Dodds Intersection DBEIEEZ.B78 | 531420802 | 563.021 | SBGHEH2.646 | 531421.051 | 562886 | -0.032 0.149 -{.035 0.152
4 Picard Place (Lana) SE70331.849 | 531626.629 | 557.171 | 58V0332.019 | 531826.936 | 557.100 0.070 0.107 -0.071 0,128
5 East of Dawson/Lewis Intersection SBT0180.442 | 531627.209 | 551,978 | S8V0180.438 | 531627.349 | 551.923 =0,004 0,140 -{).055 0.140
G Paley West SBT0474.774 | 531664.168 | 539.628 | 5BV0474.886 | 531664.285 | 539.551 0.112 0.117 -0.077 0.162
T _Paley Easl 5B70427.297 | 531932.241 | 533.473 | 5870427.350 | 531932.364 | 533.417 0.062 0.123 -0.056 0.138
B Ficard Avenua H870328.580 | 5319090.295 | 536.843 | 5B70328.636 | 531900.408 | 536.872 0.056 0.113 -0.071 0.126
] Lana batween Palchett/Pierce SB700B3.509 | 531714 863 | 549.785 | 5B70063.508 | 531715.033 | 549740 =0.001 0.170 -0,045 0170
14 Pentland/Flamingo Intersection HB70067.437 | 531986.027 | 531.224 | 5870067.422 | 531986.189 | 531.193 | -0.015 0.162 -0.031 0.163
15 Palmer/Lewis Inlersection SHT0275.8088 | 532052.513 | 524.385 | 5870275.914 | 532052.630 | 524.335 0.026 0.117 -0.050 0.120
1G Healy Road SET0413.504 | 532184864 | 509.104 | S870413.522 | 532184.942 | 509052 0.018 0,078 -0.052 0.080
17 Betlcher/Lark Inlersection SBEQ84T.B4T | 532237.8682 | 519.610 | 5889847619 | 532238.054 | 519.581 -0.028 0.192 -0.029 0.194
18 Lark/Fla rminge Intersection 5869826.923 | 531984.617 | 524.147 | 5860826.802 | 531984774 | 524.104 =0,031 0.157 =0.043 0.160
19 Abbott/Fla minga Intersection 5869596.532 | 531978.061 | 517.225 | 5869596.487 | 531978.205 | 517.207 -(,045 0144 -0.018 0.151
20 Hawk Street @ Crane Ave. 5869384.250 | 532199.105 | 504.356 | 5860364.221 | 532190.244 | 504.315 | -0.038 0.139 -0.041 0.144
21 Lane between AveryfAllison 5860342 906 | 532403 483 | 485474 | SBGO342971 | 5324093 665 | 485475 | -0.025 0.072 0.001 0.076
22 Lana batwean Baath/Bouchia 5869628.968 | 532631.086 | 478.820 | 5868628.962 | 532631.106 | 478.908 | -0.006 0.020 -0.012 0.021
23 Doherty Dr. - BM 5860134.064 | 532886.607 | 475.354 | 5869134.053 | 532008.616 | 475.346 | -0.011 0.011 -(.038 0.016
24 ‘Salton Road (Hixon Road) 5878341.399 | 531399.210 | 589.609 | 5878341.388 | 531380.222 | 589.575 | -0.011 0.012 =00.034 0.016
26 Benchmark by Alrport - BM 5873887.634 | 533765.361 | 545.429 | SB7IBA7.631 | 533765.360 | 545.407 | -0.003 0.008 -0.022 0.009
28 Red Bluff Pum;ﬁtﬂim - BM SAT0180.608 | S3T039.418 | 595.773 | 5BT0180.608 | 537038.418 | 595773 0.000 0.000 0,000 0,000
29 = Quesnel Hill 5870464.8687 | 536304.120 | 575.014 | 56870464.884 | 536304.133 | 574.998 | -0.003 0.013 -0.016 0.013

82C256 | Government Benchmark at Airport 5875411.453 533100.702  542.946 .

Statistics for stations 2 to 22

* Nel Hordzonlal Displacement

Average = 0.007437 0.125000 -0.042812 0.132804
0.021757 0.042647

Standard Deviation = 0.045956 0.042354
2 x Standard Deviation = 0.081813 0.084708 0.043514 0.085294




Tahble 8: Summal

tembar 1998

o Decomber 2001

September, 1998 December, 2001 Change
Siation Location Horthing Easting Elevation Narthing Easting Elevation | Northing | Easting | Elevation| Total *
Number (Landmark, Road) (m) (m) (m ASL) (m) __(m) (mASL) | (m) {m (mASL)| _ {m)
2 DonnelyiDodds intergection LAEGO92.BTE | 531420002 | 553.021 | 5880002 844 | 531421.079 56_&955 -0.034 0477 0,033 0,180
4 Picard Place (Lang) BAT0331.949 | 531626 820 | 657.171 | 5BT0332.030 | 531626.959 | 557.116 0.081 0,130 -0.055 0.153
5 Eas! of Dawson/Lewis Inlersection SETOM180 442 | 531827.200 | 551.978 | 5BV01BD.449 | 531827.379 | 551.943 0.007 0.170 -0.035 0170
6 Paley Wast 55?04?4.??5 531664168 | 539,628 | H870474.904 | 531664.298 | 539.564 0,130 0.130 -0.064 0,184
7 _Palay East SBYD42T.287 | 531832.241 533.473 S870427.263 | 531 932 376 | 533.430 0.066 0.135 -0.043 0.130
f Picard Avenua 5870328.580 | 531808.285 | 536.843 | 5870328.645 | 531809.423 | 536.882 0.065 0.128 -0.061 0.144
] Lane between Palchell/Pierce SE70083.599 | 531714.883 | 549.785 | 5870063.587 | 531715.066 | s40.752 | -0.012 0.203 -0.033 0.203
14 Pentland/Flamingo Intersection 5870067 437 | 531986027 | 531.224 | 5870067 419 | 531986.217 | 531.202 -0.018 0,180 -0.022 0191
15 PalmarfLWis_lnlersadil:ln SBF0275.BBE | 532052513 | 524,385 | 5870275.910 | 532052.652 | 524,336 0.022 0,139 -0,049 0.141
18 Healy Road 5870413.504 | 532184.864 | 509.104 | 5870413.530 | 532184.984 | 509.054 g.028 | 0.120 -0.050 0.123
17 Betlcher/Lark Intersection SBEDRAT.BAT | 532237.862 | 518,610 | SB68B47.610 | 532238.084 | 519.605 ~0.037 0.222 -0,005 0.225
18 Lark/Flamingo Intersection BEEOBZE.023 | 31984817 | 524147 | SHEORZE.906 | 531984810 | 524129 0,017 0,193 -0.018 0.194
18 AbboltFlamingo Intersection 5B6O596.532 | 531978.061 | 517.225 | 5B60506.483 | 531078.237 | 517.234 -0.03% QATE 0.008 0.180
20 Hawk Strect @) Crana Ava. 58680384.250 | 532199.105 | 504.358 | 5860364.223 | 532199.265 | 504.332 -0.0368 0.160 -0.024 0.164
21 Lane hemeeg_hveryiﬁili&m 5869342996 | 532493.483 | 485.474 53693-12.95§ 532493 562 | 485490 =0.038 0.079 0.018 0.088
22 Lane between Beath/Bouchie SHE0628.9668 | 532631.086 | 478.920 | S069628.067 | 532631.124 | 478.927 =0.001 0.038 0.007 0.038
23 Doherty Dr. - BM 5BE9134.004 | 53ZBBA.60T | 475.384 | 5869134.066 | 532888.633 | 475.273 0,002 0.026 -0.011 0.026
24 Sallon Road (Hixon Read) S878341.399 | 5313090.210 | 585.600
26 Bﬂnl:hrllar‘k by Adrport - BM SB7388T.634 | 533765.361 | S45.420 | 587T3I867.635 | 533765.370 | 545.327 0,001 0.009 =0.102 0,009
28 Red Blulf Pump Station - BM H870190,608 | 537039.418 | 585.773
29 _ CQuesnel HI GB70484.B87 | 536304.120 | 575.014
30 | West End of Dodds Avenue at Finley Road 5869009.266 | 531217.807 | 575.401
31 Blair Stregt 5860768.124 | 532338.411 | 508.144
32 Lewis DriveiBeabien Avenue S870079.631 | 532553.538 | 481.549
33 South End of Allard Street 5869124379 | 532245.860 | 495342
34 Abboll Road and Blair Strast 5860581862 | 532354.852 | 404.462
35 Lewis Drive North of Couldwall Streat 5869572.261 | 532863.710 | 473.000
A6 Anderson Drive at Abbolt Drive 5889315.625 | 532602,784 | 476.837
a7 Dawson Street at Abbott Drive 5860644821 | 531587.700 | 545.884
38 Quesnel No. 1 Station - BM SATO193.015 | 53T018.228 | 508.514
38 Anderson Avenue at Wade Avenuea SBE9071.953 | 532473.937 | 476.875
40 Lewis Drive East of Healy Street 5870303.346 | 532408.207 | 493.536 |
820256 Government Benchmark at Alrport 5B75411.453 | 533109.702 | 542946

* Met Horizontal Displacement

Statistics

r stations 2 to 22

Average = 0.010313 0.148375 -0.028750 0.157981
Standard Deviation = 0.051051 0.047227 0.025252 0.045136
2 ¥ Slandard Deviation = 0.102102 0.084454 0.050504 0.002271




Takle 9: Summary of Monltoring Data from Septembor 1990 to May 2002

" MNel Horizontal Displacemant

September, 1988 May, 2002 Change
Station Lecation Marthing Easting |Elovation| Northing Easting |Elevation| Northing | Easting | Elevation] Total ®
Humber (Landmark, Road) [m) {m} {m ASL) {m) [m) (m ASL) {m) {m) {m ASL) {rm)
2 Donnely/Dodds Intersection 6BE9992 878 | 531420802 | 563.021 | 5869982.824 | 531421.125 | 562,583 -0.054 0,223 =0.038 0.229
4 Picard Place (Lane} BR70231.949 | 531626829 | 557.171 | 5870332033 | 531626.988 | 557.0890 0.084 0.159 =0.081 0.180
5 East of Dawson/Lawis Interssction EBT0180.442 | 531627.209 | 551.978 | 5870180.432 | 531627.288 | 551.910 0,010 0.179 0,068 0.179
[ Paley Wesl GB70474.774 | 531664168 | 530,628 | SAT0474.802 | 531664,320 | 530.554 | 0.118 0.152 0.074 | 0.192
7 Palay East EB70427.297 | 531932.241 | 533.473 | 58T0427.379 | 531932.388 | 533.422 0.082 0.147 -0.051 0.168
B8 Picard Avenue EAT0328.6580 | 531900.295 | 536.842 | SATOA28 645 | 531905462 | 536,866 0,065 0.167 0,077 0.179
& Lane betwesn Paicheit/Plerce SATONG3.589 | 531714863 | 549.785 | S8700583.581 | 531715091 | 548,755 | -D.018 0.228 0,030 0.229
14 Penlland/Flamingo Inlerseclion 5870087.437 | 531986.027 | 531.224 | 5870067.410| 531986.243 | 531.190 | -0.027 0.2186 -0.034 0.218
15 Palmer/Lewis Inlarseclion E870275.888 | 532052513 | 524385 | 58T0276.924 | 532052682 | 524.322 0.036 0.169 0,063 0173
16 Healy Read EA70413.504 | 532184.864 | 509.104 | 5870413.517| 532184870 | 500,027 | 0.013 0.106 -0.077 0.107
17 BeltchernLark Intersection BRGOR4T BAT | 532237862 | 519,610 | GAGOB47. 602 | 532238.106 | 619,672 0,045 0,243 0,037 0,247
18 Lark/Flamingo Intarsaction 5869826.523 | 531984.617 | 524.147 | 5869826.867 | 531984.832 | 524087 | -0.056 0.215 -0.050 0.222
19 Abbott/Flamingo Interseclion 5RE69596.632 | 531978.061 | 517.225 | SA69596.463 | 6531978.282 | 517.216 =0.069 0.221 =0.009 0.232
20 Hawk Street @ Crane Ave. 5869364.259 | 532199.105 | 504.356 | 5869364.206 | 532199.318 | 504.309 | -0.053 0.213 -0.047 0.219
21 Lane betwean Avery/Allison 5869342556 | 532493 483 | 485474
22 Lane belween Bealh/Bouchie 5869628 9688 | B32631.085 | 478920 | 5860628 948 | 5326831.150 | 4758.912 0,022 0.064 -0.008 0.068
23 Deherty Dr. - BM CBE0134.064 | 532888.607 | 475384 | 5860134.071| 532888631 | 475.342 0.007 0.024 0,042 0.025
24 Salion Road (Hixon Road) S8T78341.399 | 531389.210 | 589,609
26 Banchmark by Alrport - BM S873BBT 634 | 53ITE5.361 | 545429 | SATIABT.615| BIATE5E.266 | 545325 | 0019 0.005 -0.104 0.020
28 Red Blufl Pump Slation - BM S8T0120.608 | 537029418 | 595,773
28 Cluasneal Hill 5870484 887 | 536204120 | 575.014
30 | West End of Dodds Avenue at Finley Road 5569080.252 | 531211.849 | 575435
k| Blair Sirast SRGATHA.142 | 532338.444 | 508.116
32 Lewis Drive/Beabian Avenue 58700795618 | 532553.546 | 481.519
EE] South End of Allard Sirast 5869124352 | 532245998 | 495329
34 Abbolt Road and Blair Street 5869581832 | 532354.679 | 494423
35 Lewis Drive Narth of Cauldweall Straat GBEA5T2.217 | 632863.733 | 473,003
a6 Anderson Drive at Abbott Drive S869315.619 | 532692818 | 476,814
37 Dawson Streal al Abbolt Drive S869644.805 53‘:56?.?'-140 545,706
] Quasnel Mo, 1 Station - BM
39 Andarson Avenua al Wade Avenus 5869071.931 | 532473.976 | 4V6.6838
40 Lewis Drive East of Healy Strest SE70302,321 | 532408.222 | 493.526
B2C256 Governmont Benchmark at Al rpert
Statistics for stations 2 to 22

Average = 0.002933 0.180133 -0.049600 0.189498
Standard Deviation = 0.050082 0.0488684 0023769 0.048065
2 ¥ Standard Deviation = 0.120177 0.099928 0.047538 0.098130




Tahla 10: ary of Moenltord

Seplember, 1998 Octobaer, 2002 Change
Station Location Harthing Enstlnu Elavation] Northing Easting | Elovation MNarthing Easting Elevation | Total ®
Number {Landmark, Road) {m} {m} {m ASL) (m) (m) [m ASL) {m] (m} {m ASL) {M}_
2 Dannely/Dodds Inlersection SA68552 8T8 | 531420802 | S63.021 5&-&1992.349 531421127 | 562.960 =0,0259 0,225 0,061 0,227
F] Picard Place (Lana) SAT0339.949 | 531626 829 | 557171 | 5870332088 | 531626 098 | 557.052 0.139 0,165 (1,118 0.219
[ East of Dawson/Lewis Intersaction 5870180.442 | 531627.209 | 551.978 | SB70180.456 | 531627.415 | 551.896 0.014 0.206 -0.082 0.206
& Paley West SA70474.774 | 531664, 168 | 539628 | 5870474971 | 531664,345 | 535,518 0.197 0177 -0.110 0265
7 Paley Easl 5870427297 | 531932 241 | 533473 | 5870427421 | 531832.432 | 533,350 0.124 0.181 =0.083 0.228
] Picard Avenue S870328.580 | 531909.295 | 536,943 | 5870328.687 | 531905.478 | 536.828 0.107 0,184 -0,115 0,213
9 Lane between PalchelVPierce S5870063.599 | 531714.863 | 549.785 | 5870063.593 | 531715120 | 549.734 0,006 0,257 -0.051 0,257
14 Pentland/Flamingo Intersection Eﬂ-w?.-ﬂ? 531686.027 | 531.224 SBT_WE?ABD 531988267 | 531.172 -D.!:IE_H- 0.240 .062 0.242
15 PalmarLawis Intarsaction EA70275.688 | 532052 513 | 524.385 | SATO2TE.060 | 532052.608 | 542298 0.072 D.185 17.5913 0.199
16 Healy Road 5870413.504 | 532184.864 | 509104 | 5870413.570 | 532184994 | 500,024 0.066 0.130 -0.080 0.146
17 Beltcher/Lark Intersection SBEOB4T.E4T | S32237.862 | 519.610 | SBE0847.616 | 532238.139 | 519.552 =0.031 0.277 -(.058 0.279
18 Lark/Flaminga Intersection SHED826.023 | 531984.617 | 524.147 | S860826.097 | 531084.865 | 524.084 -0.026 0.248 0,063 0.249
19 Abbaolt'Flaminga Intersection S58BEO0596.532 | 531978.081 | 517.225 | 5869596 484 | 531978.2768 | 517.200 -0.048 0.215 -0.025 0.220
20 Hanw'k Straat @@ Crans f\l'd. 5869364.259 | 532199.105 | 504.356 | S869364.218 | 532199.2317 | 545313 -0.041 0.212 40.957 0.216
21 Lane between Avery/Allson 5869342996 | 532453.483 | 485474
22 Lane batween BaathBouchia 5068628.868 | 532631.086 | 478.920 | 5869620.9606 | 532631.114 | 504.258 =0.002 0.028 25378 0.028
23 Doherly Or. - BM___ 5868134.064 | 532888.607 | 475.384
24 Salton Road (Hixon Road) ZATA344,399 | 531399, 210 | 589,608
26 Benchmark by Airport - BM EBIEIIET.E-'M 533765.361 5&5.-29 SATIBAT.G33 | 533765364 [ 545313 -0.001 0.003 -0.116 0.003
28 Red Bluff Pump Station - BM 5870190.608 | 537039418 | 595.773
28 Quesnel Hil 5870484 887 | 536304120 | 575.014
an Waeszl End of Dodds Avenue at Finley Roag SB60080.264 | 531217857 | 478,854
31 Blair Straat 5868768.143 | 532335482 | 575308
32 Lewis Drive/Beablen Avenue 5870079.634 | 532553.543 [ 508.117
33 Eoulh End ol Allard Sireel S8E0124.378 | 532245.099 | 481,512
34 Abboll Road and Blair Street 5868581.848 | 532354695 | 495,304
35 Lewis Drive North of Couldwesll Strest DEEA5T2.284 | 532BB3.719 | 494.407
36 Anderson Drive at Abbait Drive 5869315641 | S32692.787 | 473.019
ar Dawson Sireet at Abboll Drive 5869644.818 | 531567.765 | 476.793
38 Cuesnel No. 1 Station - BM
3a Anderson Avenue at Wade Avenus 5869071.948 | 532473.964 | 7E.E2T
40 Lawis Brive East of Healy Sireet SAT0303.370 | 532408233 | 493,514
B2C256 Govarnmant Banchmark at Alrport
Statistics for statlons 2 te 22
Average =  0.033867 0.196287 5556867 0.212864
Standard Deviaion =  0.077818 0.060023 12476759 0.060097
2 x Elendord Deviation = 0155634 0120046 24 953519 0.120194

* Met Horizontal Displacement




* Mat Horizontal Displacement

Tahle 11: Su Monitoring Data from September her 2003
Soplembor, 1998 Novembaor, 2003 Change
Station Lacation Morthing Easting |Elevalion] Northing Easting | Elevation Nerthing Easting Elovation | Total ®
Number (Landmark, Road) {m} {m} {m ASL) {rm) {m} (m ASL) {m) {m} {m ASL) {m)
2 Donnely/Dodds Inlersection SAGEDZ.B78 | 531420902 | 563,021 | 5869982.800] 531421.149] 562.984 -0,0486 0.247 -0.037 0.251
F] Picard Place {Lane) 5870331.940 | 531626.829 | 557.171 5870332,061| 531627.004]| S557.107 0.112 0,175 -0.064 | 0.208
5 East of Dawson/Lewis Inlerseclion GH70180.442 | 531627.209 | 551.078 | 5870180.438] 531627.431| 551.910 -0.004 0,222 -0.068 0.222
[ Paley Wast S870474.774 | 531664168 | 535.628 | S870474.953| 531664357 539.530 0,188 0.189 -0,098 0.267
T Paley East GETO427.297 | 531932.241 | 513.472 | 5870427.392| 531932439 533.408 0.085 0.198 -0,065 0.218
] Picard Avenue EAT03ZE.580 | 531909.205 | 536.843 | 5870328.684| 531909.484| S536.879 0,084 0,185 -0.064 0.206
] Lane between PatcheitPierce EATO062.5098 | 531714.863 | 549.785 | 5870063.592] 531715.139] 549.745 -0.007 0,276 -0.040 0.276
14 Pantland/Flamingo Inlerseclion SATOORT. 43T | 531886027 | 531.224 | 5870067 414 531986.285] 531.172 =0.023 0.258 -0.052 0.259
15 PalmerLewis Intersaclion BE70275.8085 | 532052.513 | 524.385 | 5B70275.832] S32052.704| 524.314 0,044 0,191 -0.071 0.196
16 Healy Road EAT0443. 504 | 532184.864 | 509,104 | 5670413.535] 532185.001| S00.048 0.031 0.137 -0,056 0.140
17 BattcherLark Intersection GRRGR4T BAT | 532237.862 | S19.810 | S889847.801) 532238.158| 518.575 =0.046 0.295 -0.035 0.200
18 Lark/Flaminga Intersection 5HE0826.923 | 531984.617 | 524.147 | SBEDE26 883 531984.873 524.079 -0.040 0,256 -0.068 0.259
19 AbbollFlamingo Intersection SAEO506.532 | 531978.061 | 517.225 | 5865506.467] 531978.287| S17.213) -0.065 0,226 -0.013_ 0.235
20 Hawk Streel & Crane Ave. EAGSI64.259 | 532199.105 | 504,356 | 5869364 193] 532188.318| S504.318 =0 066 0,213 «0,037 0.223
21 Lane between Avery/Allizon 5869342 506 | 532403.483 | 485,474 | 5860342951 532483.603| 485500 =0.045 0.120 0028 0.128
fei Lane between E:ai%ﬁicﬁu GOGOG2D D60 | 532631.086 | 478,920 | SB60626.056| 532631.116] 478,922 -0.010 0.030 0,002 0.032
23 Doherty Or, - BM SEED134.064 | 532808.607 | 475084 | 5865134.065]| 532BBE.827| 47V5.389 0.001 0,020 -0.015 0.020
24 Sallon Road (Hixen Road) 5878341.399 | 531399.210 | 589.609 i
26 Benchmark by Airport - BM 5873887.634_| 533765.981 | 545.420 | 5873667.630| 533765.368] 545325]  -0.004 0.007 -0.104 | 0.008
28 Red Blulf Furnp Station - BM 5870150608 | 537039418 | 595.773
25 Tuesnel Hil GA70484.887 | 536304.120 | 575.014 | 5870454,879] Sobana,132| 574,983 -0.008 0.012 -0.031 0.014
30 Wesl End of Dodds Avenue at Finlay Road CBEI089 248| 531217.066| 575425
3 Blalr Sreel SEE07ER.122| 532338.497| 508.122
3z Lewis Drive/Beabien Avenue EBT0079.614] 532553534 481.561
33 South End of Allard Street £ERG0124,.365] 532248.002] 495322
34 Abbolt Road and Blair Streel 5869581.840) 532354.709] 484425
35 Lewis Drive North of Couldwell Strest 5B69572.241] 532063.7117| 473.076
36 Anderson Drive at Abbott Drive SEED315.631] 532602.792| 476.822
ar Dawscn Slreel al Abboll Drive SBGOEA4.808] 531567.776) S45.704
ae Quesnel Ma. 1 Slalion - BM
39 Andersen Avenus at Wade Avenue 5960071.923] 532473.967] 476.852
40 Lewis Drive East of Healy Street 5870303,345] 532408.242] 493.575
g2C256 Government Benchmark at Alrport 5875411.453| 533109.702] 542.946
Stallstics for stations 2 to 22
Aversge = 0,012582 0.201406 -0.046392 0.713894
Standard Deviation = 0.073823 0,065854 0.,030968 0.066607
2% Standard Deviation = 0147647 0,131508 0.069938 0133214




Table 12: Summary of Monitoring Data from December 2001 to May 2002

December, 2001 May, 2002 Change

Station Location Marthing Easting | Elevation| Northing Easting |Elevation| Northing| Easting |Elevation| Total ®

MNumbeor {Landmark, Road) {m) {m) {m ASL) {m} {m) (m ASL) {m) {m} {m ASL) {m)
2 Donnely/Dodds Intersaction GBG0002.644 | 531421.079 | 562.988 | 5669992.824 | 531421125 | 562083 | -0.020  0.046  -0.005  0.050
4 " Ficard Place {Lane) SAT0332.030 | 531626.950 | 557.116 | 5870332.033 | 531626.988 | 557.080 0.003 0.029 -0.026 0.029
5 East of Dawson/Lews Intersecton CATO180.449 | 521627.379 | 551.943 | 5870180.432 | 531627.388 | 551.910 0017 0.008 -0.033 0.019
6 Paley Wes! EBT0474.904 | 5316684.208 | 530.564 | 5870474.882 | 531664.320 | 539.554 | -0.012 0.022 -0.010 0.025
7 Palay East GAT0427.363 | 531932.376 | 533.430 | 5870427.273 531002.388 | 5aa.422 | 422 | 0.016 o2 -0.008 0.020
5 Picard Avenua BR70228.645 | 531909.423 | 535.882 | 5870328.845 ]| 531909.482 | 536.865 | 0.000 0.039 -0.016 0.038
q " Lane between PatchettPlerce EAT0083.587 [ 531715.086 | 549.752 | 5870063.581 | 531715.091 | 548.755 | -0.006 0.025 0.003 0.026
14 Pantland/Flamingo Intersection £a70067.419 531088.217 £31.202 | 5870067.410 | 531986.243 | 531.190 | -0.008 0.026 =0.012 0.028
15 Falmer/Lewls Intersaction E8T0275.010 | 532052.652 | 524336 | 6A70275.924 | 532052.682 | 524322 | 0.014 0.030 -0.014 0.033
16 —Healy Road 5870413.530 | 532184.084 | 500,054 | 5670413.517 | 532184.970 | 500.027 | -0.013  -0.014 _ -0.027 _ 0.018
17 Belicher/Lark Intersection 5869847610 | 532236.064 | 510.605 | 5860847.602 | 532238.105 | 519.573 | -0.008 _ 0.021 0032  0.022
18 Lark/Flamingo Inlersection ARAOEZA.906 | 531884.010| 524128 | 58G8026.867 | 5310084.832 | S524.097 -0.039 0.022 -0.032 0.045
19 AbbollFlamingo Intersaction 5669506493 | 531078.207 | 517.234 | 6869506.463 | 531978.282 | 517.216 | -D.030 0045  -0.018  0.054
20 Hawk Streel @ Crana Ave. 506006, 223 | 532199.265 | 504.332 | 5860364, 206 | 5321099.318 | 504.300 -0.017 0.053 =0.023 0,056
21 Lane between Avery/Allison EEREO342 058 | 532403.562 | 4B5.480
22 Lane between Bealh/Bouchia SBESE2H.967 | 532631.124 | 478.927 | 5860628.946 | 532631.150 | 478.912 | -0.01 0.028 -0.015 0.033
23 _Doherty Or. - BM SEE9124.088 | 532888.633| 476.373 | 5059134.071 | 53288B.631 | 475342 | 0.005 | -0.002 | -0.031 0,005
24 Salton Road (Hixon Road)
26 Benchmark by Airport - BM 5B73687.635 | 538765.370 | 545.327 | 5873887.615 | 533765.366 | 545326 | -0.020 | -0.004 | -0.002 | 0.020
28 Fed Bluff Pump Station - BM
29 Quesnel Hill
30 Wast End of Dodds Avenue ai Finley Road] 5869989.266 | 531217.807 | 575.401 | 5869989.252 | 531217.848 | 575435 | -0.014 0.042 0.034 0.04444
31 Blair Street 5BE9768,124 | 532338.411| 508.144 | 5860768.142 | 532338444 | 508.116 | 0.018 | 0033 | -0.028 | 0.038
32 Lewis Diive/Beabien Avenue 5A70079.631 | 532553.636 | 481.549 | SH7T007H.618 | 532553.546 | 481.519 =0.013 0.008 -0.030 0.015
33 South End of Allard Sireet 5669124.379 | 532245.960 | 495.342 | 5860124.352 | 532245.996 | 495329 | -0.027 | 0.038_| -0.013 | 0.047
34 Abbolt Road and Blair Streat 5869581.862 | 532354.652 | 4094462 | 5050581.832 | 532354.679 | 404.423 =0.030 0.027 -0.039 0.040
35 Lewis Drive North of Couldwell Streel_| 5868572.261 | 532863.710 | 473.000 | 5860572.217 | 532663.733 | 473.093 | -0.044 | 0.023 | 0.003 | 0.050
38 Anderson Drive at Abbott Drive AB65315.625 | 532692.7R4 | 475.837 | 5889315.615 | 532602.818 | 478.814 -0.008 0.034 -0.023 0.035
ar _ﬁDgwgon Street at Abbolt Drve SHEQE4L B2 | 531587.709 | 545684 | 5850644 805 531567.740 | 545,706 =0.016 0.031 0.0Z22 0.035
38 Quesnel No. 1 Station - BM 5870183.015 | 53TO1R.228 | 586.514
an Anderson Avenua al Wade Avenua 5859071.953 | 532473.937 | 476.875 | 6869071.931 | 532473.976 | 476.838 | -0.022 0.038 -0.037 | 0.045 |
40 Lewis Drive East of Healy Street ERT0303.346 | 532408207 | 493.5368 | 5870303.321 | 532408.222 | 483.526 | -D.025 0.015 -0.010 0.029

B2C2568 Government Benchmark at Airport 5B75411.453 | 533109702 | 542946

* Net Horizontal Displacement

Statistics for stations 2 to 22

Average = -0.010800 0.028087 -0.017887 0.033231
0.014903 0.016533 0.010776 0.012677

Standard Deviation =

2 x Standard Devialion = 0029807 0033087 0.021552 0.025354




Monitaring Data from Decembe

Table 13: 8 ber 2002
December, 2001 Oclober, 2002 ____ Change
Station Location Northing Easting |Elevation]| Marthing Easting Elevation Morthing| Easting | Elevation| Total ®
Number {Landmark, Road) {m) {m] {m ASL}) {m) (m) (mASL)| (m} {m} {m ASL) {m)
2 Donnely/Dodds Intersaction 5HGHER2.844 | 531421070 562.088 [ 5869992840 | 531421.127 | 562.960 0.005 0.048 -0.028 0.048
i Picard Place (Lane) 5870332.030 | 531626.956 | 557.116 | S8V0332.088 | 531626.998 | 557.052 0,058 0.03% -0.084 0.070
5 East of Dawson/Lewis Intersection EAT0180.449 | 531627.379| 551.8943 | SB7T0MB0.456 | 531627.415 | 551.898 0.007 0.036 -0.047 0.037
6 Paley West 5870474.904 | 531664.296 | 539.564 | 5670474.971 | 531664.345 | 539.5618 | 0067 | 0047 | -0.046 | 0.082
i Paley East BEYD427.363 | 531932.376 | 533430 | S870427.421 | 531932.432 533,390 0,058 0.056 -0.040 0.081
B Picard Avenus SB7T03ZR.645 | 531909.423 | 536.882 | SEV0328.687 | 531909.479 | 536.828 | 0.042 0.056 =0.054 0.070
9 Lana betwaen Patchelt/Pierce SBT0063.587 | 5317T15.066 | 549.752 | 5870063.593 | 531715120 | 545.734 0.008 0.054 -0.018 0.054
14 Pmﬂand!ﬁamlng-n Intersechon EATO067.410 | 531986,217 | 531.202 | 5870067.408 | 531986.267 | 531.172 | -0.010 0.050 -0.030 0.051
15 Palmer/Lewis Intersection BRT0275.010 | 532052.652 | 524.336 | S8Y0275.960 | 532052.698 | 542.298 | 0.050 0.046 17.962 0.068
16 Healy Road EB70413.530 | 532184.984 | 500.054 | 5870413.670 | 532184.994 | 508.024 | 0.040 0.010 -0.030 0.041
7 Beticher/Lark Intersection GBEORAT.G10 | 532236.084 | 519.605 | S869847.616 | 532238.139 | 519.552 0.006 0.055 -0.053 0.055
18 Lark/Flamingo Inlersection 5860826.906 | 531984.810| 524129 | S869826.8097 | 531984.865 524084 -0.0049 0.055 -0.045 0.056
19 Abbott/Flamingo Intersection 5AG9596.493 | 531978.237 | 517.234 | 5880508.484 | 531978.276 | 517.200 | -0.008 0.038 -0.034 0.040
20 Hawk Streel @ Crane Ave. GEE0364.223 | 532109.265| B04.332 | 5BEQ364.218 | 532100.317 | 545.313 =0.005 0.052 40.981 0.052
21 Lane betwean Avery/Allison EBEG342.958 | 532493.562 | 485.450
22 Lane belween Beath/Bouchia GEGDG28.967 | 532631.124 | 47B.827 | SBESG28.966 | 532631.114 | 504.299 -0.001 0,010 25372 0.010
23 Deherly Dr. - BM 5860144.066 | 532088.633 | 475.373
24 Salton Road (Hixon Road)
26 Benchmark by Alport - BM RBT3IRBT.635 | H3AATHH.IT0| 545,327 | SBTIBAT.633 | 533765.364 | 5313 =0.002 -0.006 -0.014 0.006
28 Red Bluff Pump Station - BM
29 COuesne| Hill
30 Wesl End of Dodds Avenue al Finiey Road | SE60080.266 | 531217.807 | 575.401 | 5860989.264 | 531217.857 | 478.884 | -0.002 | 0.050 | -96.507 | 0.050 |
3 Blair Streest EBEOTER. 124 | 532338.411| B08.144 | S8E0768.143 | 532338.482 | 575,398 0.019 0.071 57254 0073
32 Lewis Drive/Beabien Avenue GBT0079.631 | 532553.538 | 481.548 | SAT007H.634 | 532553.543 | 508.117 0.003 0.005 26.568 0.006
33 South End of Allard Streat 5860124379 | 532245.060 | 495342 | 5869124.378 | 532245999 | 481.512 | -0.001 0.039 -13.830 0.039
34 Abbott Road and Blair Streat 5868581862 | 532354.653 | 494 462 | S8G0501.848 | 532354.605 | 495304 =0.014 0.043 0.842 0.045
35 Lewis Drive North of Couldwell Straet 5B6O5V2.261 | 532863.710 | 473.090 | 5869572284 | 532863.719 | 494407 | 0.023 0.009 21.317 0.025
35 Anderson Drive at Abboll Drive 5B860315.625 | S32602.784 | 476.837 | 5860315841 | S32802.767 | 473.019 | 0.018 0.003 -3.818 0.018
a7 Dawson Street at Abbott Drive 5BEOG44.821 | 5A1567.708 | 545684 | 5869644819 | 5316567.765 | 476,793 =0.002 0,056 -G8,891 0.056
38 Cuesnel No. 1 Station = BM SB70193.015 | 537018.226 | 596.514 _
39 Anderson Avenue at Wade Avenue GBES071.953 | 532473.837 | 476.875 | 6AGO071.948 | 632473 964 | 76.A27 -0.005 0.027 | -400.048 | 0.027
40 Lewis Drive East of Healy Streat S5ET0303.346 | 532408.207 | 493,536 | SBT0303.370 | 532408.233 | 493.574 | 0.024 0.026 -0.022 0.035
B2C256 Government Benchmark at Airport 5875411.453 | 533108.702 | 542,846
Statistics for stations 2 to 22
Average = 0.018838 0.039187 5.238250 0.051343
Standard Deviation = 0.028025 0.021717 12.129325 0.021582
2 % Standard Deviation = 0.056050 0.043434 24 258651 0.043165

* Mat Horizontal Displacemant




Table 14: Summary of Monitoring Data from December 2001 to Wovamber 2003

December, 2001 November, 2003 Change
Station Location Morthing Easting levation| MNorthing Easting |[Elevation| Northing| Easting | Elevation| Total *
Number {Landmark, Road) (m} (m}) {m ASL) {m) {m) {m ASL) {m) {m) {m ASL) (m)
2 Donnely/Dedds Inlerseclion HERO002 844 | 531421.079 | 562 888 | HBES892.H30 531421.1-19 562984 -0.014 0.070 -0,004 0.071
4 Ficard Place (Lana) 5870332030 | 531626.959 | 557.1 16 | 5870332061 S3627.004| 557107 0.031 0.045 -0.008 0.055
5 Easl of Dawson/Lewis Intersection 5870180448 | 531627.379 | 551.943 | 58V0180.438| 531627.431| 551.910] -0.011 0.052 -0.033 0.053
G Palay ".EBGI S5870474.904 | 531 654,293 539.564 | 5870474,963| 531664.357| 530.530] 0.058 0.058 -(.034 0.083
7 Paley East ERT0427.363 | 531032376 | 533,430 | S870427.302] 531932.439] 533.408] 0.020 0.063 -0.022 0,068
8 Picard Avenua S870328.645 | 531909.423 | 536.882 | 5870328.664 EﬂEUE-‘iM 536.878] 0.019 0.061 -0.003 0.064
] Lane between Patchelt/Pierce 5870063.587 | 531715.066 | 549.752 | 5870063.592| 531715.139| 549.745] 0.005 0.073 -0.007 0.073
14 Penlland/Flamingo Intersection GRTO0G7.419 | 531986.217 | 531.202 | 5B70067.414| 531986285 531.172] -0.005 0.068 =(.030 0.068
15 Palmer/Lowis Intersection 5870275910 | 532052.652 | 524.336 | 5870275.932| S532052.704| 524.314] 0.022 0052 | -0.022 0.056
16 Healy Road S870413.530 | 532184.084 | 500.054 | 5870413.535| 532185.001| S509.048] 0.005 0.017 =(.00G 0.017
17 Bellcher/Lark Intersection LOGOR4T.G10 | 532238.084 | 519.605 | 5869847.601| 532238.158| 518.5/5] -0.009 0.074 -0.030 0.075
18 Lark:'ﬁa minga Intersection SAR0ADE O0E | 531984 810 | 524 120 | HBEA826.883| 531084.873] 6524.079] -0.023 0.063 =0.050 ﬂ.ﬂﬁ?_
19 AbbotUFlamingd Intersection 5860606.403 | 531678.237 | 517.234 | S8E9588.467] S531978.287| 517.212] -0.026 0.050 -0.022 0.057
20 Hawk Streel (0 Crang Ave. 560364223 | 532198.265 | 504.3132 | 58689364.193| 532159.318] 504.318) -0.030 0,053 =0.013 0.081
21 Lane between Avary/Allison 58E89342.058 | 532403.562 | 485.400 | 5869342951 532403.603| 4856.600
22 Lana between Beath/Bouchie 5360628.967 | 532631.124 | 478,827 | S8E8628.958] 532631.116] 478.922| -0.008 -0.008 =0.005 0.012
23 Doherty Or. - BM 5060134,066 | 5328BB.633 | 475.373 | 5860134.065 532885.627| 475.060
24 Salton Read (Hixon Road)
26 Benchmark by Airport - BM S5873887.635 | 533765.370 | 545327 | 5873887.630] 533765.368| 545.325] -0.005 -0.002 =0.002 0.006
28 Red Bluff Pump Station - BM
29 Cuesnal Hill 5&70484.870 536304.132] 574.983
30 West End of Dodds Avenue at Finley Road | SBG8889.266 | 531217.807 | 575401 | 5860988, 248| S531217.0866] 575.425] -0.018 0.059 0.024 0.061
i Blair Strect 5860768.124 | 532328.411 | 508.144 | 5869768.122| 532338.497| 508.122] -0.002 0.086 -0.022 0.086
32 Lewis Drive/Beabien Avenue SETOD79.631 532_553.533 481,549 S870079.614| 532553.534| 481.581] -0.017 -0.004 0.012 0.017
33 South End of Allard Strest BOG8124.378 | 532245.8960 | 485.342 | 5068124.365| 532246002 4853221 -0.014 0,042 =0.020 0.044
a4 Abbott Road and Blair Street GEGO581.862 | 532354.652 | 404.462 | 5869581.840] 532354.709| 494.425] -0.022 0.057 -0.037 0.081
35 Lewis Drive North of Couldwell Streal SBESSTZ.261 | 532863.710) 473.090 | S869572.241| S532863A.717| 473.076] -0.020 0.007 =0.014 0.021
36 Anderson Drive at Abbott Drive GB60316.626 | 5I2602.784 | 476837 | 5869315.631| 532602.792] 476.822] 0.006 0.008 -0.015 0.010
37 Dawson Street at Abbott Drive SHEDE44.821 | S31867.700 | 545684 | S860844.808) SI1567.776| 545704 -0.013 0.067 0.020 0.068
38 Quesnel Mo, 1 Stalion - BM SBT0183.015 | 537018.228 | 5BB6.514
30 Anderson Avenue al Wade Avenua 58680071.953 | 532473.037 | 478875 | S8E0071.923| S532473.967| 476.852] -0.030 0.030 -0.023 0.042
40 __Lewis Drive East of Healy Street 5870303.346 | 532408.207 | 493.536 | 5870303.345| 532408.242| 493.575| -0.001 0.035 0.039 0.035
820256 Government Benchmark at Airport | 5875411.453 | 533109.702 | 542.946 | 5875411.453| 533100.702| 542.946] 0.000 | 0,000 0,000 | 0.000

* Net Horizontal Displacement

Statistics for stations 2 to 22

Average = 0.002404 0.049358 -0.018421 0.055385
Standard Deviation = 0.023963 0.025207 0014237 0.023288
2 x Standard Deviation = 0.047825 0.050414 0.028474 0.046575






