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1. INTRODUCTION

This project involves a detailed mechanical engineering design peer review and forensic examination of the suite
systems installed in the townhouses located at Cheakamus Crossing in Whistler, BC and an investigation of the
interface between the suite systems and the local District Energy System. The detailed scope of the work is listed in
Section 4 — Scope of Work.

2. LIMITING CONDITIONS

This report has been prepared for Whistler Development Corporation and Cheakamus Crossing Strata’s Group
based on information gathered over multiple site visits by Integral Group Consulting (BC) LLP (Integral Group), and
available information provided by representatives of Whistler Development Corporation and the representatives of the
Cheakamus Crossing Strata’s Group prior to and after the site visits.

Integral Group’s site review is intended to be an examination of samples of work only, for the purposes and
objectives stated herein. This study is not intended to represent a comprehensive detailed inspection or assessment
of the systems, and should not be considered to replace any other inspections or requirements for service and
maintenance. Integral Group is not responsible for identifying defects and deficiencies which are not reasonably
apparent or visible in these random samples.

The recommendations presented in this report represent professional opinions of Integral Group in light of the terms
of reference, scope of work, and any limiting conditions noted herein. Any use of the report, reliance on the report, or
decisions based upon the report, by a third party are the responsibility of those third parties unless authorized in
writing by Integral Group. The Integral Group Consulting (BC) LLP has copy-right permission for reproduction and
distribution of this report.

This report is intended solely for the named customer(s) Whistler Development Corporation and Cheakamus
Crossing Strata’s Group. Integral Group makes no guarantees, representations or warranties with respect to the
contents of this report, either express or implied, arising by law or otherwise, including, but not limited to
effectiveness, completeness, accuracy, or fitness for purposes beyond the scope and limitations of this report. In no
event will Integral Group be liable for any indirect, special incidental, consequential or other similar damages or loss,
whether in contract, tort, breach of warranty, or otherwise, or for any loss of data, use, profits, or goodwill as related
to the contents of this report being used for purposes beyond the specific scope and limitations of this report.
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3. EXECUTIVE SUMMARY

1.

Design and construction appears to have been typical for a project such as this with site instructions being issued
through the construction period to clarify and further detail what was to be provided. We are a bit disappointed
by the completion documentation and lack of detail on the procedures used for startup and commissioning and
the lack of final Operating and Maintenance Manuals. The Homeowners Quick Reference Guide and Technical
Service Guide currently being developed by the RMOW and DEC Design should go a long way to alleviate this
deficiency.

The flow rate on the DES supply and lack of time delay on the heat pump operation until the 2-way is fully open
is a concern that should be corrected as it leaves the heat pump in an operating region that is approaching the
limits of efficient and reliable operation. The flow capabilities of the DES loop pumps need to be confirmed if a
significant number of suites have the 6 gpm flow cartridges in lieu of the required 8 gpm as this could cause a
flow increase of over 350 gpm if all the townhouses have only 6 gpm.

The Technical Service Guide should be used by the homeowner to outline service requirements to their service
contractor and has a form included in the manual that the service contractor should fill out completely as they do
each service and be inserted into the manual which should be kept in the mechanical room. This manual then
provides a baseline and history of operation of the system and will be invaluable for keeping the systems running
smoothly. The manual suggests 2 full services per year which we agree with. If system operation is stable after
3 services, the homeowner could consider switching to annual service.

We would recommend water samples from each unit except those included in my review be tested for hardness,
TDS and pH and appropriate action taken where required to obtain hardness under 150 mg/L, TDS value under
250 and pH between 6.0 and 9.5. The appropriate action will typically be a flush which should be accompanied
by a demineralization of the fill water if out of range of acceptability and a follow up visit to ensure pH is high
enough. We would then suggest doing the same on a yearly basis to track the water quality and react as
required to maintain the water within those guidelines. If the tests show stability the time between tests can be
increased.

Any fan coils that do not have manual air vents should be equipped with them to avoid flushing to vent air.
Flushing to vent air will introduce water into the system that may upset a stable water condition in the systems.

Because of the inconsistencies noted on the control of the backup electric heat for both the heating and domestic
hot water we would suggest that each suite be checked to confirm that at a minimum the electric heat will be
available if the heat pump fails. The Technical Service Guide covers this procedure quite well.

When shut off valves are provided on expansion tanks, these valves should be open except when replacing the
tanks. The Schrader air valve on the bottom of the tank also needs to be made accessible to allow servicing the
tank.

The RMOW appear to be doing a good job running and maintaining the DES system. The minimum supply water
temperature of 10C is a good balance of energy efficiency and keeping the temperature high enough for reliable
heat pump operation. We heard of some operating difficulties in the early days of DES operation but these
problems appear to have addressed.

It is important to use service contractors who have service personnel that understand the systems, have trade
tickets applicable to systems such as Refrigeration Mechanic, Pipe Fitter and Plumber and are willing to use the
Technical Service Guide and do the required record keeping such as using the Service Report provided in the
guide. The current service contractors (Western Technical Systems, Scoular Mechanical and Custom Air)
appear to be capable of this but it will be up to the individual homeowner to ensure they provide the service
required.
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4.

4.1

51

SCOPE OF REVIEW

The study involved the following scope of work:

1. Initial site visit to confirm existing conditions in 20 suites.

2. Review of any manuals and maintenance recommendations currently being formulated by RMOW so as not to
duplicate work.

3. Acritical review of the existing design mechanical drawings & specifications with the objective of identifying
issues in the design, original installation, and original start up procedures or components installed.

4. From field reviews of 19 of the installations compare the installations against the mechanical drawings and
specifications to assess whether the systems comply with the design mechanical drawings and specification.
Identify any variances, especially deficiencies such as improperly installed hydronic heat pumps, system settings,
etc.

5. Create a chemical flush and closed loop fluid specification. Confirm the suitability of the chemical flush and
closed loop fluid specification with the manufacturer of the heat pump, ClimateMaster.

6. Take water samples and send them to an appropriate testing laboratory.

7. Formulate a monitoring and maintenance program for the closed loop fluid to ensure that it continues to meet
specifications.

8. Investigate water temp and pressure from source side and load side closed loop. (RMOW loop data will come
from their monitoring stations).

9. Review the impact of fluctuations in DES supply side fluid temperature and flow rate. Make recommendations to
compensate for any fluctuations if present.

10. Investigate the significance of which water well was used at time of original installation. RMOW well W-212 in
Function Junction. RMOW will provide historical water sampling data from this well.

11. Create a list of metrics with which to assess the existing installations not reviewed.

12. Provide recommendations for service technician’s qualifications for servicing the systems moving forward.

13. Offer opinion of responsibility for each problem identified.

DOCUMENTS REVIEWED

Drawings

1. The following drawings were made available for this review:

1. Whitewater (All units on Whitewater Drive) also known as Area A and Road 2.

1. Digital (pdf) drawing set provided included 20 drawings, were dated Aug 15/07 and were Issued for BP.
This set was indicated as Games mode. Set did not include a written control sequence or a control
drawing.

2. Asecond paper set provided was a full size set, included 21 drawings, were dated Mar 12/08 and were
Reissued for Construction. This set was also indicated as Games mode. This set did include a control
drawing but did not have a written control sequence indicated.

2. The Terrace (All units at 1375 Cloudburst Drive) also known as Lot 4.

1. Digital (pdf) drawing set provided included 11 drawings, were dated Apr 28/08 and were Issued for BP.
This set was not indicated as Games mode but showed Games mode. This set included a control
drawing and a written control sequence.

2. Asecond paper set provided was a full size set, included 11 drawings, were dated Apr 28/08 and were
Issued for BP. This set was not indicated as Games mode but showed Games mode. This set included
a control drawing and a written control sequence.
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5.2

3.

1.

2.

Riverbend (All units at 1240 Mount Fee Road) also known as Lot 17 and Road 4.
1. There was no digital set provided.

2. The paper set provided was a full size set, included 14 drawings, were dated Dec 14/07 and were
Issued for BP. This set was not indicated as Games mode but showed Games mode. This set included
a control drawing but not a written control sequence. It should be noted that the drawings indicate fan
coils on the second floor of these units and there is actually radiant floor heating on the second floor of
all the Riverbend units.

The Rise (All units at 1245 Mount Fee Road and 1275 Mount Fee Road) also known as Lot 11.
1. Digital (pdf) drawing set provided included 6 drawings, were dated Sep 2/08 and were Issued for MSI

#2. This set was not indicated as Games mode but showed Games mode. This set included a control
drawing, a control wiring diagram and a written control sequence.

2. Asecond paper set provided was a full size set, included 9 drawings, were dated Aug 12/08 and were
Issued for Construction. This set was not indicated as Games mode but showed Games mode. This
setincluded a control drawing and a written control sequence.

The Heights (All units at 1380 Cloudburst Drive) also known as Lot 3.

1. Digital (pdf) drawing set provided included 16 drawings, were dated May 15/08 and were Issued for BP.
This set was not indicated as Games mode but showed Games mode. This set included a control
drawing and a written control sequence.

2. There was no paper set of drawings provided for The Heights.

Documents

Whitewater (All units on Whitewater Drive) also known as Area A and Road 2.
1. Documents provided by Whistler Development Corporation (WDC) included the following:

1. 20 Mechanical Site Instructions that include the following changes. We assume that similar
instructions were issued for all the other phases of the project as the systems indicated on the
drawings were all typical as they had the same schematic and where indicated had the same
control sequence.

Several controls clarifications.

The change from 2 domestic hot water tanks to 1 tank.

Changing the domestic hot water heat exchanger from double wall to single wall.
Adjustments to be made to pressure settings on prv's and pressure reliefs.
Provision of automatic air vents at all high points in the mechanical rooms.
Called for pipe identification.

Provided a completion check list for all the townhouses

Called for removal of all integral check valves in pump in heat pumps.

© ©® N oA~ ®DhPR

Provided specific flushing instructions for the DES supply and return lines.
10. Added an expansion tank for the heating system.

2. Two copies of proposed Operating and Maintenance Manuals with comments from DEC Design for
changes prior to final submission. These manual submissions contained startup reports for all units
in Whitewater.

3. Inspection reports by Dec Desigh numbered 16 and 19 that outlined work yet to be completed for
all townhouses and then specific requirements for each unit.

4. Radiant floor piping layout shop drawings produced by Heat Link.
The Heights (All units at 1380 Cloudburst Drive) also known as Lot 3.
1. Documents provided by WDC and Resort Municipality of Whistler (RMOW) included the following:

1. Inspection reports by Dec Design numbered 1 to 16 that outlined work completed on site with some
comments on the early reports and work yet to be completed for all townhouses and then specific
requirements for each unit type or building for reports 12-16.
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6.1

2. Copy of proposed Operating and Maintenance Manual with comments from DEC Design for
changes prior to final submission. These manual submissions contained startup reports for all units
in The Heights.

3. Startup reports completed by Western Technical Services dated Sept 2009.

Cross Connection letter from DEC Design to RMOW advising double check valve assembly was an
appropriate level of cross contamination protection.

3. The Rise (All units at 1245 Mount Fee Road and 1275 Mount Fee Road) also known as Lot 11.
1. Documents provided by Whistler Development Corporation (WDC) included the following:

1. Copies of Schedule B-1, B-2 and separate C-B’s for Buildings 1-7 (Lower Rise) and Buildings 8-15
(Upper Rise). Separate C-B’s were issued as construction was split into 2 separate contracts.

2. Various RMOW inspection reports including final sign offs some subject to engineer’s approval,
copy of some permit communications and various water meter inspection reports.

3. Inspection reports by Dec Design numbered 1 to 15 for Upper Rise and 1 to 12 for Lower Rise that
outlined work completed on site with some general comments on the early reports and work yet to
be completed for all townhouses and then specific requirements for each unit type or building for
the later reports.

4. Startup reports for units 1 — 28 completed by WTS dated Sept, 2009.

4. The Terrace (All units at 1375 Cloudburst Drive) also known as Lot 4.

1. Documents provided by Whistler Development Corporation (WDC) included the following:

1. Various RMOW inspection reports including final sign offs some subject to engineer’s approval.

2. Inspection reports by Dec Design numbered 8 to 19 that outlined work completed on site with some
comments on the early reports and work yet to be completed for all townhouses and then specific
requirements for each unit type or building for reports 12 to 16.

5. WNDC also provided Warranty invoices from Western Technical Services dated from Dec. 6/10 to Mar 21/11
which we have reviewed and attempted to analyse. Itis our understanding that the final legacy occupancy
occurred in the fall of 2010.

6. RMOW also provided the following information on the operation of the DES system:

1. Information on the DES loop water quality records which are taken weekly from Jan 2015 to Oct 2015.

They are testing for pH, total dissolved solids (TDS) and silica. They also provided DES loop water

testing results from Pace Chemicals from Mar 2014 to October 2015.

2. Supply and return water temperatures for the DES loop from Jul 16, 2014 to Jan Dec 1, 2015 taken
every 15 minutes were also provided. They also indicated more data is available if required.

7. We had catalogue information or specific details from our site visits on all the major equipment provided in
the systems including the Climatemaster heat pump, Grundfoss pumps, tanks, Spirovent air separator,
Griswold automatic pressure independent balancing valve and DES 2-way control valve.

8. We have also seen a draft of the Homeowners Quick Reference Guide and Technical Service Guide being
prepared by the RMOW and DEC Design and provided comments on both documents.

SITE VISITS

We visited 19 townhouses in the fall of 2015 to review the existing situation with the systems, have drawn schematic
diagrams of each unit visited and report the following:

1. Generally speaking the systems are remarkably similar considering the number of installing contractors that were
involved. Some variations include the following:

1.

Heating pump and domestic hot water (DHW) pump direction of flow and location. Some pumps are located
in the supply to the buffer tank and DHW heat exchanger, some in the return lines and some pumps are
pumping into the heat exchanger and buffer tank, some are pumping out. These differences should not
present any operational problems if the pumps are performing at specified performance.
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2.

Spirovent air separators are all provided as indicated on the design drawings and are in an appropriate
position in the system. These are very good air separators and should provide long term effective air
removal from the systems. Smaller automatic air vents are also located in appropriate locations to remove
air in the mechanical rooms. We did not see any fan coils with manual air vents as called for on the
drawings. We heard no indication that there was air in any of the systems but the fan coils are the high
points in the system and where air will accumulate if any is present in the systems and gets past the air
separation in the mechanical rooms.

The fan coils were supplied with heating water several different ways as follow:
Some townhouses had a single control valve and balancing valve.

Some townhouses had a single control valve and no balancing valve.
Some townhouses had control valves and balancing valves per fan coil.
Some townhouses had just control valves per fan coil.

o kN RE

The design drawings called for a single control valve and balancing valve for all the fan coils.

There were less pressure gauges and thermometers than | would have expected but both pressure gauge
taps and the operating screen of the heat pumps provide sufficient information to service the systems.

Some systems have less drain points than others with many new drain valves having been installed since
the systems were first put into service. These help with doing system flushes but the tank drains and drains
on the domestic water heating supply and return could be used to flush and clean the systems with regular
servicing.

The locations of the strainer, automatic balancing valve and control valve on the DES side of the system
varied somewhat but the strainer was always located upstream of the other two items which is the most
important thing.

We noted that the heat pump starts as the control valve on the DES system starts to open. This could
cause problems with heat pump startup. A time delay should be introduced or if the valve has an end switch
it could be utilized to allow the valve to fully open prior to the heat pump starting.

The switches for controlling the electric resistance heat in both the buffer tank for the heating system and the
DHW tank were not consistent. Some had 2 switches, some had no switches, and some had switches
including a 3 position switch on the DHW tank.

Specific comments on the some of the sulites visited are as follows:

1. All the Whitewater townhouses visited had the expansion tanks located very close to the floor which
does not allow access to the air valve on the bottom of the tanks. These tanks should be raised to allow
access to this air valve for expansion tank testing and adjusting.

2. 1160 Whitewater has the expansion tank for the heating system isolated from the system by the shut off
valve. Expansion tanks should always be open to the system they serve. The only time this valve
should be shut is when replacing the tank.

3. #16 Riverbend has had the Tekmar controller changed and we could not determine if the sequences
etc. were appropriate. The owner indicated no problems with control of the systems.

4. #20- 1375 Cloudburst (The Terrace) has corrosion appearing inside the heat pump. Appeared to
come from the unions on the 3-way valve in the heat pump. There was no evidence of water at those
locations at the time of the visit. The system has been flushed and a lot of material was removed from
the system.

5. #3— 1380 Cloudburst (The Heights) reported never having had a problem but had just completed a very
low flow flush of his system.

6. #39- 1275 Mount Fee Road (The Upper Rise) had some problems 2 years ago but after service which
included a system flush system has been OK.

7. #8— 1245 Mount Fee Road (The Lower Rise) system did not respond to calls for DHW heat or heating
but was not “red screened”. Reset heat pump from breaker and system started and was up to
temperature and seemed to be responding to calls for heat before we left.

8. #13 Riverbend owner reported that there had never been a problem and didn’t believe the system had
ever been flushed.
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7.1

7.2

9. #38-1275 Mount Fee Road (The Upper Rise) has had the system modified in an attempt to reduce the
pressure drop required to be overcome by the heating system pump and the pump size has been
increased. Our impression is that the increased pump may have solved the problem without the
repiping but the system will still function as intended with the repiping. Owner indicated system
performance was improved

DATA ANALYSIS

Original Design and Construction

1.

We reviewed the original design of the systems early in 2008 prior to initial construction for VANOC and at that
time reported the systems seemed appropriate for the application considering the VANOC design criteria for
domestic hot water delivery during Games Mode and how the heating system design would perform in Legacy
Mode. We feel the same way today after reviewing all the drawings available. The system is both energy
efficient and cost effective. The systems are not revolutionary or what we would call leading edge. The systems
are still utilized in single family dwellings and townhouse developments either from a central DES style system or
utilizing geo-exchange.

The design evolved from the design we reviewed early in 2008 but the design intent remained the same. The
changes made in the design were allimprovements in our view and contributed to better performance, cost
effectiveness and energy efficiency.

The startup reports we reviewed from Whitewater, The Heights and Units 1 — 28 of the Lower Rise all indicated
the units were operating within specification at the time of the report. We had to assume that the data for The
Heights was metric as no units were indicated on the reports.

We cannot comment on the procedures used to clean, flush and fill the systems at original startup as there was
nothing in any of the documents reviewed indicating what the procedure was. A brief description of the pipe
cleaning and chemical treatment was included in the specification which called for a written report of how
cleaning and chemical treatment was carried out. We have not seen any reports that indicate how or when this
work was done.

Design documents called for an 8 gpm Griswold pressure independent balancing valve for the DES supply water.
These valves automatically maintain the rated flow as long as the pressure differential across the valve is
between 1 and 14 psi. These valves work very well. We observed 2 Griswold valves with 6 gpm indicated as the
flow rate. The cartridges in these valves should be checked for all units and replaced with 8 gpm cartridges
where required. The heat pumps are flow sensitive and the units were clearly specified at 8 gpm. Shop
drawings for heat pump did not indicate flow rate.

Water Chemistry

1.

Samples of the heating system water were taken from 15 of the units visited as well a 1 domestic cold water
sample. The water samples were tested for conductivity, hardness, iron, pH and total dissolved solids (TDS) at
Maxxam Analytics in Burnaby. We have summarized the results in Appendix A.

We would recommend the following ranges for the criteria indicated above:

Conductivity: <400 ps/cm
Hardness: <120 mg/L

Iron: Maximum of 0.5 ppm
pH: 6.0-95

TDS: Maximum of <250 ppm

AN A

Conductivity and TDS indicate particulate content in the water and will tend to track with each other. If these
values rise to near the maximum it is an indication that a complete flush or a slow drain and replace routine
(open the drain from the buffer tank to slowly let water runoff and be replaced with clean water) may be required.

pH levels below 6.0 will cause corrosion of iron parts in the system (which are limited) and above 9.5 will cause
corrosion of copper components in the system which are more common than the iron components in these
systems.
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7.3

5.

10.

The domestic cold water is not as hard as expected but is not so soft that it should cause problems. Water
hardness is classified as soft up to 60 mg/L, medium hard up to 120 mg/L, hard up to 180 mg/L and very hard
over 180 mg/L. We were initially concerned that the water was much harder and scaling would be a serious
problem. This does not appear to be the case. In situations where the hardness is elevated a complete flush or
a slow drain and replace routine (open the drain from the buffer tank to slowly let water runoff and be replaced
with clean water) may be required. This could be done as a result of a regular water testing program.

In a discussion with Mr. Dave Robb of Western Technical Systems he indicated that after heavy rains the
domestic water that is used to fill or top up the systems can be high in calcium which means that the hardness
spikes after these weather events. Doing flushes during this time of hard water spike is not recommended.

Test kits are available to measure hardness and pH or homeowners can have the servicing contractor do the
tests or send samples to a certified lab for high quality measurements. We used Maxaam Analytics in Burnaby.
They will provide sample jars and can complete testing in 5 business days.

The records from the RMOW indicate they are monitoring the DES water on a regular basis. They are
monitoring pH, TDS and silica and the levels maintained appear to be appropriate.

We have reviewed the Annual Drinking Water Reports from 2008, 2009 and 2010 relative to the water quality
fromWells 212-1 and 212-2 and find the water quality available during this period to be acceptable for use in the
heating water systems. The water is soft, has low conductivity, pH of about 7 and TDS below 200. These
gualities are all acceptable for use in a heating water system. We have attached the summary pages from the
reports in Appendix B.

Climatemaster recommend pH of 6 to 8.5 and the Residential Heating System Technical Service Guide
recommends pH of 6 to 8.5 and TDS less than 125. We feel these are acceptable ranges and limits but the TDS
limit could possibly be raised to 250 and the pH upper limit could be set to 9.5 without creating any operational
difficulties.

DES Operation Review

1.

We visited the DES plant to review operation and see the plant itself. The system appears to be robust with
redundant heat exchangers, boilers and pumps. Controls are digital with alarms to indicate problems and 24
hour on call service available when required. The regular maintenance procedures seem sufficient to keep the
plant operating at high efficiency and it was reported that there were only 2 unplanned shutdowns in 2015 and 1
planned shutdown. These were indicated to be of short duration.

The boilers in the plant were replaced recently with higher efficiency condensing type boilers and the boiler
control and efficiency were improved by small piping changes made to make the boiler heat injection smoother.

We reviewed the operation logs of the system from 3 access manholes in the Cheakamus Crossing area and
offer the following comments:

1. The 3 manholes that were logged are Manhole A (2) at Mount Fee Road and Legacy Way Manhole B (18)
on Mount Fee Road just north of Legacy Way and Manhole C (8) at Mount Fee Road and Cloudburst Drive.

The data was from July 16, 2014 to January 15, 2015 with temperatures indicated at 15 minute intervals.

Manhole A (2) had temperatures that varied from a low of 0.18C on January 9, 2015 to 25.3C on August 11,
2014. The low temperature seems to be an anomaly as the temperature 15 minutes before was 10.42C and
15 minutes after was 13.23C. The next lowest temperature was 10.1C on January 2, 2014.

4. Manhole B (18) had temperatures that varied from a low of 0.54C on January 9, 2015 to 26.8C on August
11, 2014. The low temperature seems to be an anomaly as the temperature 30 minutes before was 10.01C
and 30 minutes after was 5.31C. This log has the supply temperature stay at about 6C until January 14,
2015 then climb to about 10C.

5. Manhole C (8) had temperatures that varied from a low of 0.64C on January 9, 2015 to 25.5C on August 11,
2014. The low temperature seems to be an anomaly as the temperature 15 minutes before was 6.85C and
15 minutes after was 11.47C. The next lowest temperature was 11.0C on December 14, 2014.

6. Manhole A (2) is at the beginning of the distribution system through Cheakamus Crossing, manhole C (8) is

about halfway through the distribution system and manhole B (18) is at the end of a supply branch over
halfway through the distribution system.
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7.4

8.1

7. We questioned the RMOW about the anomalies we noticed and they indicated there were some sensor
problems in the manholes that were repaired. They only use these sensors for information, the system
control is at the DES plant and the minimum setpoint is 10C. We received a log of the water temperatures
leaving the DES plant for the same period as above and they indicate a minimum supply water temperature
of 10C leaving the plant which is what we would expect. This temperature goes up in the warm months
which is fine as the heat pump will be more efficient at higher entering water conditions.

Warranty Work Review

1.

We received copies of warranty work orders/invoices from WDC from Dec 17/10 to March 21/10 and offer the
following comments:
1. There were a total of 48 visits to 40 different suites.

2. There were 20 visits where control work was required. This included wiring issues, control valve actuator
issues, Tekmar controller issues and defective thermostats,

3. There were 15 visits where there was work required to heat pumps. This included failed compressors (2),
failed Tx valves (4), failed capacitors (3), adjustment to refrigerant charge (1), noisy compressors (3) and
excessive vibration (2). There were also 43 LWT log readings.

Six pumps were replaced or had their cartridges replaced.
There were 2 water leaks deal with on both the DES piping and system piping.

There were 3 indications of no Spirovent present and no indication of they were installed. We saw
Spriovents on all the systems we observed.

There were 3 visits that required some additional balancing to resolve cold spots in the radiant slabs.
There were 2 visits that corrected fan problems that related to 1 new fan and 1 new fan motor.

9. There were 2 visits to correct air locks in the systems both of which related to fan coils.

10. There were 2 visits where system flushes were done.

11. There was 1 visit where there was a piping problem at a fan coil that was repaired.

12. There were 48 LWT red screens indicated on the work orders with 8 being the cause of the visit and the
remainder being read from the fault logs on the heat pumps.

The work indicated in the warranty work orders/invoice, for the most part, is typical of warranty work on systems
of this type but some of the work appears to be work that could have and should have been done during startup
and commissioning of the systems.

SERVICE CONTRACTOR’S REVIEW

We are aware of three contractors currently servicing the systems in Cheakamus Crossing and have received
generally positive comments about them. Itis important to use service contractors who have service personnel that
understand the systems, have trade tickets applicable to systems such as Refrigeration Mechanic, Pipe Fitter and
Plumber and would also add the following comments:

1.

The contractor should be instructed to use the Technical Service Guide for Cheakamus Crossing produced by
DEC Engineering when providing regular service and diligently use the Home Heating System Service Report
sheet to report testing results when performing regular servicing. This report provides the results of the service
and if the previous reports are readily available to the service technician it makes troubleshooting the systems
much simpler and provides the homeowner with a record of the service provided.

Homeowner should ensure that the service technician is clear that all the fields in the report need to filled out to
ensure a complete service check is done. These reports should be kept in the heat pump room where the
service technician can get easy access to them. A copy of the Technical Service Guide should also be keptin a
binder in the heat pump room with space for the Service Reports from previous visits.

The Technical Service Guide also provides a detailed description of the control sequences designed including
recommended system settings broken down to Heat Pump settings, Storage Tank settings and Heat Pump
normal operating ranges as well as a detailed troubleshooting guide to specific problems.



Integral Group . . . Division 15
Project No: 150577.000 Cheakamus Crossing Investigation Page 10 of 12

8.2 We are reluctant to recommend any specific contractors as they are only as good as the service technicians that
actually visit the site. The current contractors we know of are Scoular Mechanical, Western Technical Systems and
Custom Air. We have heard positive and negative comments (mostly positive) about these contractors from
homeowners at homes we visited. We did notice Spearhead Plumbing and Heating stickers on some of the
equipment during our site visits but nobody we spoke with mentioned them and their website did not indicate they
have refrigeration mechanics available.

8.3 Any qualified service company that uses the Technical Service Guide mentioned above and has qualified staff doing
the service work can provide proper technical service and the choice of a service contractor is a personal choice of
the homeowner. Each homeowner needs to find a service contractor they have confidence in and we believe the 3
mentioned above are quite capable of doing that.
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9.

9.1

CONCLUSIONS

Documents Reviewed

1.

Drawings provided were limited to Games Mode only. The mechanical systems appear to have been designed
with the Legacy Mode in mind and we would not expect a lot of changes mechanically to accommodate Legacy
Mode.

The drawings were typical of a housing development such as this with a more sophisticated heating system
requiring additional detailing to achieve the end goal. All of the points | noted as being deficient and some that |
hadn’t were provided during construction through Mechanical Site Inspections and Inspection Reports. We have
assumed that the site instructions we have seen were issued to all the other mechanical contractors on the site
as the systems were the same throughout the site.

We were disappointed to not see final Operation and Maintenance Manuals as all we’ve seen is the original
submission from 2 of the contractors that DEC Design had several important comments on. We are not sure if
the final O & M Manuals were ever delivered to the various stratas. The Homeowners Quick Reference Guide
and Technical Service Guide currently being developed by DEC Engineering and RMOW will assist homeowners
with operation and maintenance of their systems but if there is a copy of a completed manual for each
development a copy should be provided for the strata’s use.

Schedules B-1, B-2 and CB as required by the BC Building Code for The Rise were submitted and we assume
they were also done for each of the other phases of the initial construction project as required by the municipality.

Final Signoffs were done by the plumbing inspectors for RMOW and documented.

The warranty work we reviewed, for the most part, is typical of warranty work on systems of this type but some of
the work appears to be work that could have and should have been done during startup and commissioning of
the systems. The reports reviewed were only for 3 months at the beginning of the warranty period but indicate to
us that while there may have been some problems we did not see a pattern that would indicate serious systemic
problems.

We are unsure of the procedures used to clean and flush the systems prior to startup or even if the work was
done. This is reinforced by some of the water samples taken, pictures of system water during flushes that have
subsequently happened and indications from homeowners who had flushes recently. | am not aware of people
who have had multiple flushes in a short period of time which leads us to believe the initial cleaning and flushing,
if done at all, may not have been done well.

The combination of the possibility that the Griswold balancing valves on the DES supply to each townhome may
only be 6 gpm rated rather than 8 gpm as specified and control valve CV-1 on the DES supply is only just starting
to open when the heat pump starts is a serious concern for us. The heat pumps are flow sensitive and to have
them start without sufficient water flow could be a contributor to the red screen problems. We feel every unit
should be checked to ensure the flow cartridge in the Griswold valve is an 8 gpm unit and have a time delay put
on the startup of the heat pump until the valve is fully open or utilize an end switch on the valve if there is one.
This will allow the heat pump to start with proper flow conditions assured. The heat pumps should run reliably for
at least 15-20 years with proper flow and water temperature conditions maintained and proper operating
parameters maintained. These are all indicated in the Technical Service Guide and these guidelines should be
followed.

We reviewed a draft of the Homeowners Quick Reference Guide and the Technical Service Guide developed by
the RMOW and DEC Engineering and found these documents well written, detailed and directly applicable to the
systems in each of the townhomes. The Homeowners Quick Reference Guide document should be used by the
homeowners to understand the systems better and offers very simple troubleshooting suggestions that the
homeowner can try before calling for service. The Technical Service Guide should be used by the homeowner to
outline service requirements to their service contractor and has a form included in the manual that the service
contractor should fill out completely and be inserted into the manual which should be kept in the mechanical
room. This manual then provides a baseline and history of operation of the system and will be invaluable for
keeping the systems running smoothly.
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9.2 Site Visits

1.

We did not see any fan coils with manual air vents as called for on the drawings. If fan coils are found air locked
the solution should be to install a manual air vent on that fan coil, not flush the system to clear the air. This will
allow any air trapped at the top of the system to be vented and not require a flush of that zone to eliminate the
air.

Because of the inconsistencies noted on the control of the backup electric heat for both the heating and domestic
hot water we would suggest that each suite be checked to confirm that at a minimum the electric heat will be
available if the heat pump fails. The Technical Service Guide covers this procedure quite well.

All Whitewater townhomes should be checked to ensure the expansion tanks are located to allow access to the
Schrader air valve on the bottom of the tank. If there is no access raise the tanks enough to provide access.
These valves are used to adjust the pressure in the tank to allow optimum operation and to test the condition of
the bladder in the tank.

We noted that 1160 Whitewater had the expansion tank isolation valve closed. If provided this valve must
always be open unless changing the tank.

9.3 Water Chemistry

1.

Our review of the data gathered from the domestic water sample and the data indicated in the RMOW Annual
Water Reports for 2008 to 2010 has led us believe that the water quality is not the issue we first thought it might
be. The domestic water would be classified as the high end of soft at 44.1 mg/L from our water sample and
ranging from 33.1 to 61.1 mg/L from the Annual Water Reports for Wells 212-1 and 212-2. The TDS is below
200 and the pH is about 7.0 which are all acceptable for use in the heating system.

The system samples have some units that are well outside the boundaries of the acceptable limits indicated in
our sample testing results report included in Appendix A and these suites should be flushed with clean,
demineralized water to get the TDS and pH into the recommended range.

We would recommend water samples from each unit except those included in my review be tested for TDS and
pH and appropriate action taken where required to obtain TDS value under 250 and pH between 6.0 and 9.5.
We would then suggest doing the same on a yearly basis to track the water quality and react as required to
maintain the water within those guidelines. If the tests show stability the time between tests can be increased.

The RMOW has a regular testing and treatment plan in place that seems to be controlling the water quality is the
DES system within acceptable limits and this program should be continued.

9.4 DES Operation Review

1. Afterreviewing the operation first hand by visiting the plant and reviewing the 6 months’ worth of operating data
we feel the RMOW are doing a good job running and maintaining the DES system. The minimum supply water
temperature of 10C is a good balance of energy efficiency and keeping the temperature high enough for reliable
heat pump operation.

INTEGRAL GROUP

KWN/KWN

bon Nk X-

Ken Newbert, PEng, LEED AP
Technical Director
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Report Date 2016/02/01

RESULTS OF CHEMICAL ANALYSES OF WATER

Sample |Total Hardness | Conductivity Total Dissolved
Address pH . Iron (mg/L)
date (mg/L) (uS/cm) Solids (mg/L)
<150 <400 | 6.0-9.5 <250 05 |Recommended
Range
0.50 1.00 na 10.00 0.01 RDL

1160 WHITWATER 11/9/2015 98.2 273 9.81 188 (1) 0.24

#4 - 1380 CLOUDBURST |11/17/2015 156 2410 10.2 1740 (1) 0.277

#39 UPPER RISE 11/17/2015 5.65 2380 10.1 1770(1) 0.039

1132 WHITEWATER 11/27/2015 228 890 9.33 560 (1) 0.275

#31 UPPER RISE 11/17/2015 24.4 253 9.78 136 (1) 0.121

1128 WHITEWATER 11/13/2015 453 1190 9.49 792 (1) 1.98

#17-1380 CLOUDBURST |11/17/2015 102 355 9.81 230(1) 0.144

#13 RIVERBEND 11/24/2015 45.6 171 9.35 80 (1) <.010

#3-1380 CLOUDBURST  |11/17/2015 556 185 9.57 96 (1) 5.1

#1-1375 CLOUDBURST  |11/13/2015 231 1020 9.33 626 (1) 0.788

#25-1375 CLOUDBURST |11/13/2015 46.4 2580 9.95 1900 (1) <.010

#8 LOWER RISE 11/24/2015 85.7 411 9.55 280 (10) 0.462

#16 RIVERBEND 11/9/2015 96.6 235 9.43 134 (1) 0.177

#45 UPPER RISE 11/10/2015 29.8 292 8.02 141 (1) 0.056

DOM. WATER SAMPLE 11/9/2015 44.1 111 7.56 58 (1) <0.10

RDL = Reportable Detection Limit
(1) Sample arrived to laboratory past recommended hold time.

Results relate only to the items tested.




Appendix B



| - 0 xpwddy F007 Wod=y e Bunjuug [enusy
TILNE Sp330x3 AIDIGIY IS UMap INys A[EIYELLIGINE SSYENN JSjBM 308UN2 MOWY  ©
“sasodmd agsSLI0D JSoL iy Ajqejdsaneun ae Twg0s Jo FEs0xs LT 5jais) ‘SigES) | SgEIIS00R A 0f paUSDsuco a1 JOWQ)E of dn SfEAs) TISUIEY by PAYSIEISS USSY jou BBy Dy Eyfnogy 7
ualueIEd JEY} J0) PRUSGERSS USSq JoU Sy (LOJERUSILCD S)Gejda00e WNLNEW WS 9 Fjyl 40 (Logequ=Scucs Sgejdsae Wnreww) Ty © Jewy ssjeapu Bupesy pIEpUEIS MDD Sy JSpun syuslg )
)
10000 10000 10000=  10000=  LOOO'C=  LOOOC=  LOOD0=  LOOOQ= 000>  LOOOC>  LOOOC>  I000'C=  LODOO'C>  L0OOWO=  L00OC=  BOOOC=  M000C=  AOOO'C-> VO 200 LUINIEIN (232
Z000°C= Z0o00-  Z0000- ZO000= 80000  E000C- Z0OOC-  ZOOOD-  Z0000=-  20000C= 20000 #0000 20000 20000 50000 50000 #0000 #0000 Bw 100 Winiuz=S [E32 L
£000°0 £0000=  Z000O= TO00C=  2000C= £000°0 0000 £000'0 Z000°0= £000°0 80000 20000= 20000 20000 80000 20000 20000 £000'0 hw 100 pES] [E30L
#00000>  +0000C> #0000 +0000C> +#0ODO0> +O000C> +0000C> +0000C> #0000C> +0000C> +0000C- +00000C> +0000C> +#0000C> #O0000- #0000C> +#0000C> #O0O0C> 16w 5000 LLINRLRET [E30 L
Z000°0= Z0000>  OOOD-  ZODOC>  #EOO0  E000C> Z0OOQe  E0O0U>  Z00OC> 000>  EO000Ce  E000Ce  Z000C>  Z00OQ>  Z000C>  E000C- Z000C-  Z0O0C>  Yfw 100 USSR [E)0L
Z000°0= Z0000>  OO00=  Z00OC>  Z000C> Z000C= Z0O0(e E000C>  Z000C=  Z000Q  Z000C- 0000 20000  Z000Q>  Z0000=  Z0000C=  Z0000- 20000  Jfw 2000 Auowiuy e
SINADI Aq SiERR B30
5000 ooo 1000 000 1000 5000 £00°0 #0000 000 1000 #0010 8000 100°0= 8000 €000 £000 1000 o w g U7 L
Lo 760 801 L] ¥ ral ¥4 ¥t I STl £01 £6T &80 Wl e It ol oL T 00z winipos (E3a]
Z0 SF0 TF 0 50 ! 8510 550 BA0 S0 8l =g I 1¥0 80 880 8kl LTl el w wnissE|0g [E30]
L1000 S0000 zioo E0000 20000 ZZo0o 20000 000 810 FE00 #0000 50000 20000 80000 50000 1000 £0000 w 500 asauebuey [E0)
gra IZ0 ZED LZ0 280 arn Mok 820 &'l ol 1610 280 ¥ g0 Zl Ze'l I w wnissubeyy (e
€00 o0 E0°0 200 W= 10 LOQe 100 £00 ¥00 100 200 (e M zoo Z0'0 600 B £0 ua| (2L
12000 8+i00 #0000 E0000 | T00O°C El0D 8+i00 8E000 £000 81000 ££00°0 62000 80000 00 92000 55000 L2000 15000 hw ! Jaddo) [0
w YEqoD [EIL
Z000°0= Z0000>  OOOD- 0000  Z000C>  Z000C> OO0  E0O0U>  Z000C>  g00OC>  EO000C> 0000  Z000C>  Z00OQ>  Z000C>  E000C-  Z000C-  Z0O0Ce  Yfw 500 LIy B30
L't BE'G ETl 'l VEE 0T il EET BG Lol Zl £EE '8 88 gTF 785 L 0¥ Tbw Wk [E32 )|
W= Lo L00= W0= M= i L0 [l M= W= W= 100= MO0 MO0 M= = 100 MO Bw g uoiog £l
6000 aI000 o 18000 z000 #8000 85000 FLOD 8.000 cloo Z0a EZ00 zioa 2000 EL0D 2z00 2200 FLOD B ! winueg [E301
W0 G200 LE00 200 ¥000 #0010 S0 5000 ] (] E000 ] Zzoo 5000 Z000 2i0a 2000 2000 W LunUILINT (3]
421 4q SR [E101
200= Z00 20 Z00= Z00= 0= 00 00 Zh0= 200 0= Z00= Z00= Zon= Z00= 0= Z00= g WEn I
2zl 1 0= ¥0 [§1] 210 [IN] £0 ] Zia F10 EN] F10 (4] V= Lo N _ 0= Z0 NN I
Ql= lil} EF ¥E BEI ZH o 0Fl 82 08 ] LEL 8 9E B4l BFC DIE 7ol fw 005
oL 8T WL 1EL 8 FEL =y 8T’L L HL £69 8EL L e WL ge’L Pl ZhL SUNHE | G5-50
82 ¥ LL [ 8l BIZ IEL 892 I (4] L ¥z £8 ] [ BEE £8F 182 wagn funganpua)
sagiadoly [eorshyy
500= 0o GO0 G00= S00= 1] a0n L] S00= 10 £10 ZL S00= G0'0= aln BF'0 L50 8l 6w 0l UM = Eqy
_ _ _ _ SN
[ o> G [ G= [ o> = G= [ = > [ g= G= G 5= [ W e Gl ANz S|
SnoaUB|RISIY|
a1l 820 A 8£0 0= F5T 8l'e LA G810 gl Ll 4] 520 8T Zk B¥E 8o iyl 6w a5z 3pUoiyD pRnoss]
¥8'T E¥ 8% aa L LEl Tl 0z £EF 14} ¥zl 508 1FB ] LE8 A8L ELL 1’85 B Feydng panossig
Suon
G00= G0 [ G00= S00= ZZ0 800 ¥ S00= [41] €10 zio SO0 S00= arn BF0 L50 8lo fw ol SEQY
68 _ Lak _ zt _ 1'ak _ L8 TFE 3ok FIe 5l VEE IE 18 ¥ e bl 851 g3l Fl b ASERUpIEY (0]
[ [ [ | SISAUEIES PRJENDIE])|
2000 20010 Z000= Z00 Q= Z000= Z000= 2000 Z000= Z00°0= Z00o Z000= 2000 Z000= Z00°0= Z000= 2000 2000 Zo00= fw I S
_ _ _ _ _ _ _ _ _ SNOINY]
500= G00= G0'0= 500= 200 500= GO0 S0 S00= 20a 500 500= o0 400 S00= S0 S0 o0 W gl 2puan4
sawebiouy asiy|
= |,MEPUE}S
SHun “BRES R Bunss]
B0-MON-OE | BO-UEr-ZZ | AO-UEr-ET | GO-UEr-ET | GO-WEM-ET | BO-MON-OT | G0-9R4F | BOMONHIT | AO-UEM-TT | AOUEr-EC | AO-UEM-TT | BO-AMGM-OT | SO-MeN-OT | BORAON-OT | BO-WEr-ZT | 0-UEr-IT | BO-UEM-IT | B0-YEr-IZ | -=9eq 3jdwes
j2aug uey 5 ZETH FEEH ZZtd E-H0EM | Z-H0EM | FHOEZM 822 ZZHEM | FIIEM EIEM 0IZM Z0ZM HEEM £G0EM | ZG0EM | 1S0EM
SUOREDDT WopUEY SaYEL] J3JER) 30ELNG SlI3M Plelawy JIDAISS3Y pUE SlEM pu3 ynog ERTEIRT] STiEM FBE]IA 0ea0] 3jduweg
BRsYAN 40 Rjedimuny HosEy

S][Nsey DUNAWES ANSIWAL) JIEH) [ENUUY §00Z



| - 0 woueddy

100z Hoday sE p Buyuug Enary

MLLN} Sp38aKa AUpIgIny USYM UMOP NS AEJYEWOINE SSNEJLI J3EM BOBUNE MOWY €

"2az0ding JySSWOP J20W Joy S)qEJOSIEUN S48 T\BWOOS JO SII0NE UT SjRAS] [SIJESS0) | S)gENIR00E 39 o PRISIEL0D 5 VBWIQ)Z o) dn Sj3As| ‘TTaUpIEY Jof DSYSHTEISS LSS JoU SBY OV B ubnowy 7

JspBlwemed Jey] Joj PAYSTGETS USSq Jou TEY (UOQEJUSIUND SjJEjOS00E WNWINEW WUSIL) D) Jo (Uocgequaduos S)gejdende wnlmew) Iy e JeL sspepw Bupesy pepus)s M J00 Sy JSpun syuelg |

ISJUSLLLI O
G00000>  GOD000> GOOODD> G00O0C> G000000> GDOOO'C> G&0000C> GOOOO'O> GOOOO'D> GOODOD> GODOO'D> SOD0DC> GOOOOD> GOOOO'D> GOOOO'O> GS0000C- GO00OC> GOODOU> GODOOQ= 1w 0o winjuedr) (e L
C000°0= Z0000= Z000°0=  2000°0= 5000°0 Z0000=  [0000=-  E0000= £000°0= 20000> 20000 £0000 0000  E000°0- 2000 20000 C000°0- | 2000°0= | 20000 16w oo WnIUSEE (B0 ]
9e000°0 80000 GO000'C> 600000 GOOOOC- | #B000C | LOOOC | +OO00 | 680000 | GL000C | HE00000 +#20000 €MDOOC  €M000D 2e0000  EW0000  Z2E0000  #OO00 | 560000 18w 1o pea =0,
10000°0>  Z0000°'0  10000°C> 10OOO0> M0OOOC= 10OOOD- LODDOD 1OOO00- 2000000 5000000 Z0000'D 1000O0'0> 10000C- 1000O'D- 10000°0- 10000C- LOOOOD  LOODO'O  M00OOO /6w S000 LWnIWpED [0 |
200070 Z0000-  Z000°0- 20000- 2000  Z000°0-  20000- 20000  20000- Z000'C> Z0000- Z0O00- 2000C- 20000- Z00O0- 20000 20000 £ooaa 20000 /6w ] HUEEN B30
1000°0= L000°0= 000> 10000 LODD'O= L000°D=  LOOD0= 1000°0= 1000°0= L000°0= 1000 L000°0= L0000 100070 1000 L000° 0= L000°0= L0000 L000°0= 16w Bo0o Auownuy (Ejo)
SHADI Ag SIEN [E10L
S000 #0010 L000= Looo 1000 0o aloo a000 £00°0 1000= 000 G1o0 1000= L000= 2000 8000 €000 E00°0 #0010 g QUTZ el
30 e 180 Beo BET SET el 1 54 GZE 9¥e EEE (7N 280 ] Ble LLE £EL ETl 0oz Wnipos [E30]
Ze0 891 ¥ ¥ED 880 6.0 ¥£0 2ol 81 geT 81 880 £60 8¥0 £50 £0°0 0 8.0 ¥l wnissen [E0 L
#0000 ZEOD 14000 ZLooo #0000 20000 10000 Zoaoo 1500 I+80 G00 #0000 2000a 10000 10000= | 60000 80000 80000 20000 S0 asauebuey |0
220 90T Gen ara il Wl ae’l 7l IET G0E EET 850 ] 820 ¥0 Laa 8a0 80 Zl'l wniszubeyy ey
o 500 glo oo L00= 10°0= £00 L0 L F00 800 L= 100= W= Lo L00= oo ] Lo £ o] e
12000 200 100 20000 20000 L800°0 83000 85000 G100 z1000 52000 62000 §000°0 60000 180070 4+000 15000 £000 L8000 I Jeddod 0L
HEqED =0
200070 Z0000-  Z000°0- 20000- Z000'C- 2000°0- 20000- E0000- 200000- 20000 20000- 20000> Z0000- 2000 20000-  Z0000-  20000-  Z000°0- ] LRIy (e
€Y €1l G5B G184 g0e &8 ¥8T [3=74 £l gl ¥ FLE €18 £l LZE EFT £TE BiE wini{ed (e L
G000 5000 S00°0= G000 G00°0= 8000 ao000 2000 5000 6000 500°0= G00°0= S00°0= G000 G00°0= 5000 8000 G000 g uosg [FaL
£800°0 G200 T 89000 ZZ00o zio ZIo Sl00 £00 €00 Zzoo EL00 1o §1000 L1000 21000 ¥l00 €100 I winueg (e L
EE00 £000 Z0 Zro €000 2000 Lo £0010 £00°0 2000 1000 2000 #0010 2000 2000 2000 2000 2000 WnUILIN| €30
4217 sieRi 130
Z0'0= Z00= 200 200> Z00= 200= 200 Z00= Z0°0= 20°0= 0= 0= Z0'0= 200 Z0'0= 200> 200 Z0°0= £00= TBn I Kinzizi 590
[ wyAd Aq Aanasapy
Lo arn (4 J i} i 10 ¥L0 4] LD BLO 120 1= 10= Zio 10> L £10 G0 10 NIN I u.a._ I |
[ £8 ¥5 Sl ZEl sl ZEL £l B LEL 21 ¥El a5 it ] Al L e Al 7B 105 SPHIOS PRMOSSYT (R0 L
saipadold |ensiyg
¥l viL vL Tl i BlL 1A woL L STL kL vl LEL L EFL are 5L iy BEL swnhd | 58-69 Hd
¥t 002 93 IE 01z LBE 052 682 00z L5T 00 81 £l €09 98 Zal 2ol LPE 8.2 waygn fyagonpuog
sanadodd [eashyg
S0°0= Lo G010 500> 500> ¥l £20 Gl z10 500= 210 Zi 50°0= _ 00 a0 GO0 10 Zzl 78w al SN + BTN
[ SuaLInN
G o g L g 9= G G 5= > [ g G G g o g uun 1o gl nojog 3ni|
SNO3UE||335IH
iy} tEE 120 620 0= ¥ e it o a8k g5 Gl art 0= ¥l ESE T gl L 78w 05T SpUIYD pRAjCEEI]
SLE Tl EFE TE FEE (N4 GBI £T Ll Fl'8 (41! 9FE 20l 928 108 88k 0 gl8 £l 16w SEyding panossig
Suoluy|
§0°0= Lo G010 500> 500> A £20 ] z1g 500- [y Zi 50°0= _ 00 800 G0 ] ] 78w al SEMN
Zl _ 0 L gl gL LT 6 taa 962 &F '6E e #e 9T ¥E e LEL 698 1w SSSUPIEH [E10L
[ SIAWEE PARIO[ED
2000 200°0> 200°0> 200°0> 200°0> 2000 2000 2000 200°0> Z000= 200°0= 200°0> 2000 2000 200°0> Z00°0= 2000 /6w I SN
_ _ _ _ _ _ _ SNOWY]
S00= GO0 S00= S0°0= 600 G00= G0°0= 500 00 00 500 500 S0°0= G00- GO0 G0 G0°0= 500 gl apuoniy
sawebiou) asiy
Err il i T Buea]
JRE]
B0P0EE | AIHPO-AT | B0H0-ZE | BIHPO-GE | A01ROZE | BOR0-0E | BOPC-GE | B0-PO-6E | AI-PO-AT [ B0R0-AC | B0HP0GZ | BHPC-EE [ BIHOC-0E | 0-PC-0Z | B0-PO-GZ | A0-980-L [ AOHPO-AT | 0HRC-AL [ O-PO-GE | -3peq ajdwes
}335 UIEW | 50I8 ZEZH 1E2H [tk ] £H0ZM | ZHEZM | FHIZM i ZZIEM | ZIEZM EIZM BIZM | DIZM Z20ZM LIZM £G0ZM | Z50ZM | 1-GDZM
SUONEIDT WOpUEY SIEW] JAEA, FELNG SliFM Plesaws JloAISaY PUE S|P pU3 Yinog slm audly silap aBep -uogeso] apdweg

JENSIYA Jo Auedioiungy vossy

s)nsay Duldweg ASIWBL) JaJep) [BNUUY G007



L -0 Wipusddy woday szem Busuug Enuuy

TN SPS20¥S ANy usys uwop jnys AJEIREWCINE SSHEI JSiEM SOBUNS MONY  E
“sasodng asawop jSow joy gejdasoeun are 7\ 5wgs jo ssaons W SEAS) 'Aqeisin | AQejdacse & of paemsucs 5 TOWO0Z of dn SjeAs ‘SauUmIeY oy PAYSYOEISS USS] jou sEY kW & yinoyy 7
SRWEIE JBY] Joj PRYSTRESS U] J0U SEY (UDRRUSIUCD 3JqEIOacIe WYL WLSju) SR 20 (uoregusaucs siqepdacoe wnWiew) iy £ ey sajespw Bupeay DEpUES MDD Al jpun syuelg

e
|00000= | 10000 | 1O0CDD= | 100OD= | BODDC= | #0O0Ce | 1OODQ= | LOOOD= | 10OOD= | BOODC= | 10OOFOs | LOODO= | 10000 | MOOD'C= | LOOOO= | LOOOD= | LOOOQ= | 100CD- | 7w ] [ETERTEE
10000= | 10000 /0000 | 000> | MODOC- | MOODC- | MOODWQ | LOOOD- | MOOOD- | MOOOCe | ©ODOD | MOOD'C= | MODDCe | MOOOC- | €000 £000°0 000D 000D T oo WniuafRs [El0L
70000 | Z0OOCs | ZOOOC | Z0OOCDe | Z000Ce | Z0ODCe | ZO00O | 2000 | ZODOD Z000°0 Z0000 | 0000 | ZOOD- £0000 #0000 #0000 #0000 Tw oo pEF] EWOL
|0000°0> | +00OCCe | MOOOOQ> | LOODOT> | ZODOOD | MDODOD | +DOOOC> | BODOOD= | 40OOQD | ZODOOD | MOODDD- | LOOOOQ- | LOODOC- | 400O0C> | Z0ODDD | MODDOQ- | Z0OOOD | AOOOOC- | /6w 5000 wniupey [Eje|
|0000= | 10DOC= | +Z0000 | M0OO0= | MODOO= | 10OOD | LOOOC= | LOOOD= | 4DOOD= | MOODC= | 10OOD- | MOOOO® | MODOC= | LOOOO= | LOOODUO= 10007> | 10000= | Bw oo IUBSIY [0
G0000= | G00OC= | GOODD | S000°0- | GOODO- | GOODC> | GOO0Oe | GOOOO= | GOOOD- | GOOOC- | GOOOO- | GOODQ- | SOO0M> | GOODO> | G000 G000> | coooge | 7w 2000 Aucwguy ]
AERECEEETIEN
S0 S G000 S00'0> G0 0- 5000 000 000 8000 000 Sl G000 5000 000 2000 5000 5000 7w U7 L
3] £ £t (77 rn il arL e o A0z BIE fra} 51 Il G £El ¥l gl 002 Wnpag el
] 4] ij| 8t (V4 8 820 e z 80} ] 81 080 780 1yt Il i WNISsEN [E10]
oo 00> | Z0OOD- | 100D 1000 1000 oo 80 500 00T 1000 100°0= o= ooge 1000 000 T 500 asauefiuep |Elo)
£0 ¥T0 1| £l il vz 10 e ITT 880 ] 180 I ] £1000 | Suoon | 7w wnisaubep Ew]
1500 €100 G000 CO0 Qe 500 0= £10D 7o 8100 Ze0D L) G000 000 9500 oo T 9000 Tw €0 uay| )
50000 70000 | ZO0OD= | GROOD 58200 70000 000 SFD0D 16000 | ZEOOD | SO0 ZZ0010 £000 BHI0D EE00D BEZOD 7w b Jaddo] el
c0000= | SODOD= | SDOOD= | S0000= S000C> | GOO0Ce | GOOOO> | G0OOC | SOO0D- | SO00D- | SODOCO> | SO0OC- | SOOOC> | SOCOD= G000> | cooone | 1w JEqe]) [ElRL
100' 0= W00 0> 10070 1000 1000 oo 1000 100°0= 00T 1000 100°0= 100 10ee 1000 000 i 500 WL 0L
B o 33 (4174 IeT ot g g8l #l oz I €88 Tl £BE ViL Bok 7w umBngEs el
500 co0s G000 i 50 0 000 5000 S0 SO0 | G000 000 S0 S00e os 500 bw uoiog el
8000 1000 7000 #100 8000 1000 900 00 Ce0D: | 0T 800D 8000 G100 EL0D L) G100 Tw ! wnueg [EaL
£00 0> #00 SO0 00D £000= 800 2000 £00 0> E000> | €00Ce | E00D- £00°0= 000 5000 £00°0= S0 6w nuIn|y el
FRLCECETIE
00 00> o W 0 o Wi e s 00 e e e w0 00 0 00> N I Kz [Ew0L
VWAD fq lnossl
I T 1] e ] ] o 70 70 £0 £0 NE To £0 Nl Vi §i Vi NN ! Aupiqm)
Zt Fird 88 02l 0Bl 02l T 23 08l 0l Zl 5 i3 03 OFl il 0 0. 6w 008 SPIjog PaAj0sSEI] [E10L
sarpadolg [ensfyg
5L Y] PEL i F EF L el 180 [73 [ geL 8e'l L 0 iz bl ol [swnnd| oe-oo Hd
g It ¥l 08z {54 it e o8 goE 1 80 98 ¥ET 981 oo ElE urygn Ayaganpuog
sapadold [ensAyd
00> Z00= 00= 520 EIN] Y] W 1D 00 'o [ B 0 e [ 107 10 1§ /6w 0l SN + ARQN
suaLny
S 5 5= G G Gz G G= 5> S S 5= G G G G= 5= L] Gl dnojog) S
snoaue|asily
a0 0= 13 [74 ic Il [ ] (3 78 il 10 it ¥l 71l oz [ rbw 0% ET TR
AE 0E £T it Il L 0L 98 1! GE §E I8 0z 05 0E 0E! 1 B eYdng panoss
SUDIUY
00 00> 0o 51 EIN] ] W= 10 00 10 %] 0 e e 90°0 0 110 1o rbw [ FELN
5T L gL Vi gL 0ED TEl £TE K1 dd gL [0 oEr 908 186 gL 881 all fw _SSAUE [EVOL
SIJAWEIE] PaJE[NI[E)
SO0 > 000> G000 FIAE EiE 000 000 ERE G000 C000- | GO00> | GOOD- o000 500> o0 g- EiE 000> 5000 i I LN
SNOINY|
] F1 0 800 €010 2010 1010 110 00 i) £010 Fif] £010 00 00 €00 E00 E0D E0D rbw gl puoniy
saluefiiou] a5y
— |, PrepuEg

B W35 FEETT NN T

OL-AONBL | OL-AOWBL | DL-AON-GL | DL-AON-E1 | OL-AOM-BI | DI-AON-BL | DI-fON-8L | Q1-020-L1 | 0L-03Q-80 | O1-MON-B) |OL-hoN-LL | DL-AON-LL | DI-AON-LL | O1-0ON-GI [O1-non-t) | DI-hoN-1) | DL-hon-L) weg

[ 14T frdaT CHIM | THEM | F0EIM [LadT] LM TTEM | FTIEM EHZM 0HM Z0ZM FTET FEEM ECOZM | ZC0ZM | 1-SDEM

Bpsup Jo Auedioungy possy




