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Corporatlon 

-\ls.o of tlw Yukon Bar 

Attention: Ms. Erica Hamilton, Commission Secretary 

Dear Sirs/Mesdames: 

PO Box49130 
Three Bentall Centre 
2900-595 Burrard Sh·eet 
Vancouver, BC 
Canada V7X 1J5 

Telephone 604 688-0401 
Fax 604 688-2827 
Website www.owenbird.com 

Direct Line: 604 691-7557 

Direct Fax: 604 632-4482 

E-mail: cwcafcr:ii)owcnbird.com 

Our File: 23841/0135 

Rc: British Columbia Hydro and Power Authority ("BC Hydro") W.A.C. Bennett 
Riprap Upgrade Project Application, Project No. 3698854 

We arc counsel for the Commercial Energy Consumers Association of British Columbia 
("CEC"). Attached please find the CEC' s first set of Information Requests with respect to the 
above-noted matter. 

copy of this letter and attached Information Requests have also been fixwarded to BC Hydro 
and registered interveners by e-mail. 

Should you have any questions regarding the foregoing, please do not hesitate to contact the 
writer. 

Yours truly, 

OWEN BIRD LAW CORPORATION 

Christopher P. 
CPW/jlb 
cc: CEC 
cc: BC llydro 
cc: Registered Interveners 
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COMMERCIAL ENERGY CONSUMERS ASSOCIATION 
OF BRITISH COLUMBIA (CEC) 

INFORMATION REQUEST #1 

British Columbia Hydro and Pmnr Authority (BC Hydro) 
W.A.C. Bennett Riprap Upgrade Project Application 

Project No. 3698854 

1. Reference: Exhibit B-1, Page 1-5 

has as 

are 

1.1. The focus BC Hydro considerations is on the riprap, to what extent do the· (1) Upper 
Section; (2) Toe Berm; and (3) Filter Layer p01iions of the project contribute to 

stability and durability of the upstream dam face, relative to the Riprap Layer. 

2. Reference: Exhibit B-1, Page 1-8 

7 

• 

to the 

2.1. Why when BC Hydro addresses "economic development and the creation of jobs" 

does BC Hydro only focus on Nations in the vicinity? 
2.2. Arc there any other public interest considerations beyond the First Nations that BC 

Hydro should be considering in regard to economic development and job creation? 
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3. Reference: Exhibit B-1, Pages 1-16 and 1-17, Table 1 

3.1. Please confirm that the totals shown in the table and referred to above are not correct 

and please provide the corrected table for the evidentiary record. 

3.2. Please confirm that of this sample of projects 67% are over P50 estimates and 33% 
arc under P50 estimates. 

3.3. Please confirm that the median over P50 is 7.7% over. 

3 Please confirm that the difference between P50 and P90 for project median in this 

is 8.6% and that for the project average in this sample is 18.4%. 
3.5. Please confirm that BC Hydro final cost performance versus P50 estimate is a median 

11% over and 12% under estimate. 

3.6. Please confirm that the maximum range of BC Hydro final cost performance versus 

P50 estimate is 14% over estimate and 19% under estimate. 

3.7. Please confirm that BC Hydro past estimating accuracy appears to be considerably 

less on the actual performance overestimate side than the +25% in the Class 3 

estimating standard and somewhat more on the actual performance underestimate 

the -1 m the Class 3 estimating standard. 
3.8. Please confirm that based on this of historical project performances 

evidence supports little concern that BC Hydro would underestimate the cost 

project. 

3.9. Please confirm that this project sample represents all generation projects over $50 
million finished from 2008 to 2015. 

3.1 0. Please confirm that BC Hydro does not have any other data on its cost estimating 

performance which would provide a different perspective than that provided by this 

sample. 
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4. Reference: Exhibit B-1, Page 2-5 

coarsest a The 

an 

to 

4.1. Please confirm that this quality of knitting together to resist movement under the 
stress of wave or icc loading is a key factor in the choice of riprap and method 
installation. 

4.2. Arc there any complementary strategies f()r enhancing the knitting quality of the rock 
armor or is this strictly a property of the rock and its placement? 

5. Reference: Exhibit B-1, Pages 2-6 and Page 2-7 

2 a 

meet at the 

5.1. Please describe what a separate filler material between the Zone 5 surface and the 

riprap provides and why its absence has contributed to the failure. 
5.2. Please describe quantitatively (if possible better than the Appendix D-1 damage 

number) what the sandstone riprap durability quality is versus what is required. 

{00425119;1} 3 



6. Reference: Exhibit B-1, Page 2-10 

• -The the 5 

and 

• has to 

freeze-thaw 

6.1. Please describe how a filter layer would protect Zone 5 Dam fill from erosion. 
Please describe how the larger riprap in a matrix of finer particle sized material 
contributes to erosion prevention. 

6.3. Please describe how a consistent larger size riprap layer would provide a durable 
protection. 

6.4. Please describe how the thickness of the riprap layer works to provide protection 
from erosion. 

6.5. Please describe hovv material alternatives to sandstone would provide more durable 

7. Reference: Exhibit B-1, Page 2-11 

seen is 

event 

7.1. Please provide a frequency chart of high wind events at the Dam site scaled by 
intensity of the vvind event either by year or in aggregate for a number of years to 
demonstrate the probability of significant damage event occurrence. 

{00425119;1) 4 



8. Reference: Exhibit B-1, J>agc 2-13 

7 a 

as as 

8.1. Please discuss the 2012 expert engineering panel recommendation of remedy as soon 
as possible and what sort of time frame the panel would have meant. 

8.2. Please discuss BC Hydro's methodology for determining the timetrame in which it 
expects an appropriate tradeoffbetween risks and costs. 

8.3. Please discuss what considerations go into BC Hydro's assessment of the appropriate 
tradeoff between risks and costs for rcmediating the riprap. 

9. Reference: Exhibit B-1, Page 3-3 

concrete 

to the or 

9.1. What is the quantitative nature of the wave forces that would drive the criteria for 
armour design and give rise to the concrete product performance? 

10. Reference: Exhibit B-1, Pages 3-4 and Page 3-5 

a 

a 

{00425119;1} 5 



a 

1 0.1. In adopting these design criteria has BC Hydro ensured that there is a margin above 
the basic design requirements built into the final design choice to account for possible 
unknown situations in the future and or to provide a degree of engineering 

conservatism in the design? 
1 0.2. What is BC Hydro's estimate ofthe margin of safety in the design? 
1 0.3. Please provide the calculation for the stone weight and stone diameter with an 

explanation that is more complete that that discussed in Appendix D-1 

11. Reference: Exhibit B-1, Appendix D-1, Page 26 of 74 

11.1. If these probabilities for exceedance of wind speeds have been established from 
data over two years, what is BC Hydro's estimate the potential range error m 

these results as they might be established over much longer timeframes? 
11.2. What is BC Hydro's estimate of the potential range of enor in these estimates of 

wave heights? 
11.3. What would be the significance of a .1 meter wave height estimate change for the 

design size and weight of the riprap and the cost of the project? 

{00425119;1} 6 



11.4. Has BC Hydro examined any wave attenuation solutions and if so please describe the 

11.5. What would be the impact on the cost and the proposed design the wave height 
exposures were reduced by 25%, 50%, 75%. 

12. Reference: Exhibit B-1, Appendix D-1, Page 28 of 74 

1. Please describe the damage level measure and its meaning. 

Please describe where the design criteria targets are derived from and how they were 
determined. 

13. Reference: Exhibit B-1, Appendix D-1, Page 41 of74 

13.1. Has BC 1-Iydro determined if there are any suitable methods for achieving higher 
yields than 1 from the quarry blasting and what alternative options any were 

examined? 

{00425119;1} 7 



14. Reference: Exhibit B-1, Appendix D-1, Page 42 of 74 

14.1. What is the impact on the costs of material from the quarry for a 1% change in the 
yield? 

14.2. What is the impact on the costs of material from the quarry for a 1% change in the 
handling loss rate? 

1 R.cfcrcnce: Exhibit B-1, Page 3-7 

• event 

as 

15 .1. Is the referenced damage from one single event damage and not a cumulative damage 
from events? 

16. Reference: Exhibit B-1, Page 3-7 

• to 

• 

16.1. Does this mean that over an entire 100 year period we should expect acceptable 
damage with up to a probability of 1 0% and a more serious damage. which would not 
lead to failures up to 1 %? 

{00425119;1} 8 



16.1.1. If not please describe the 100 year probability for the above two event 
types. 

17. Reference: Exhibit B-1, Page 3-8 

Table 3-1 of 
Critical Erosion Zone 

Characteristics for 

17.1. Please describe the toughness of the Limestone versus the Sandstone in quantitative 

units. 
17.2. Please describe how each of the stone weight, stone gradation and layer thickness 

perform in sensitivity to changes in specification relative to potential damage and to 

potential cost. 

17.3. Please confirm that these tradeoff's are among the key factors driving the design. 

Arc the relationships between damage and these specifications somewhat linear, 

please discuss? 

18. Reference: Exhibit B-1, Page 3-11 

18.1. What was the BC Hydro assumption with regard to the cost per cubic meter of rock 

transported per kilometer to be transported? 

{00425119;1} 9 



19. Reference: Exhibit B-1, Page 3-17 

• 
elevated 

. there 

vvas disturbance of the material The 

cost 

19 .1. Please describe the excavator type (including physical characteristics) and how this 
will work for placement of the material from trucking to the dam site to placement on 

the dam face. 

Did BC Hydro examine the potential for a rail and trolley conveyor approach to 
placement of the new material on the dam face? 

20. Reference: Exhibit B-1, Page 3-21 

Table 3-3 Project Cost 
($ 

Cost Components 

{00425119;1} 10 
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20.1. Does BC Hydro believe that this project is significantly different, from a general 

project management costs perspective, than other generation projects have been 
or does BC Hydro expect that its normal cost management as 

cfTective as they have been in the past? 
20.2. Are there opportunities built into the cost estimating for the project, aside from 

contingencies, to make refinement decisions during the execution of the project, 
which would enable some degrees of cost control ·without compromising the project 

end goals of providing a permanent solution for protection of the dam face. 

20.3. Given the weakening of the Canadian economy and the world economy would BC 

Hydro expect to find contract bids for this project to be robustly competitive and have 

the potential to produce actual cost either at or below these cost estimates. 

21. Reference: Exhibit B-1, Page 3-22 

a 

the 

a as 

21.1. What is the probability that global warming will be advancing the snowmelt dates 

and change the low reservoir period during the term of this project. 

22. Reference: Exhibit B-1, Page 3-24 

a 

assessment 

22.1. Will BC Hydro have any alternatives to to during this negotiation process 

{00425119;1} 

that it will have some leverage in the contract negotiation, to ensure cost-effective 

outcomes for customers? 
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23. Reference: Exhibit B-1, Page 3-30 

adverse 

23 .1. Please provide an approximate quantiiication of the pos1t1ve socio-economic and 

environmental impacts that will be achieved by the project. 

24. Reference: Exhibit B-1, Page 5-2 

are 

24.1. Please explain what the contracting community will be bidding on in terms of price 

and how that would provide a control on costs and the degree to which there is a risk 

that the ECI process will create the price/cost negotiation which may put cost 

estimates at risk. 

24.2. Please explain how BC Hydro will be managing change order issues to avoid cost 

escalations during the project. 

Please explain why BC Hydro is not looking to have the ECI process done with a 

bid contractors in order to have some leverage the outcome this 

process. 

24.4. Could BC llydro pay two or more contractors to compete inside the ECI process after 

the RFP? 

25. Reference: Exhibit B-1, Page 5-6 

are 

25.1. What opportunities has BC Hydro investigated to ensure that the project will be 

learning from experience as it progresses and therefore has a record of improving 

yields? 

{00425119;1} 12 



25.2. Will the mandated geotechnical experts working with the contractors be able to 

provide this learning and will they be tasked to do so? 

26. Reference: Exhibit B-1, Page 5-8 

a 

26.1. In order to manage the risks related to contractor performance will BC Hydro have 

within the terms and conditions an ability to make sufficient changes to supplant poor 

contractor performance with better or adequate contractor performance or will BC 

Hydro be constrained to accepting the end performance of the contractor? 

27. Reference: Exhibit B-1, Pages 5-9 and 5-10 

• 

L expect the 

allocated to 

are 

to 

contracting process to have as terms 

best to it 
becomes evident that they are not being adequately managed? 

{00425119;1} 13 



28. Reference: Exhibit B-1, Page 5-16 

seasons. There 

are 

28.1. Will the 10,000 truckloads of material be equally distributed across the 3 construction 

production seasons being used, making it 3,333 per season? 
28.2. Given that placement is to occur in the 3 construction dry period windows, from 

March to June, will this result in about 27 to 30 trucks a day moving onto the dam site 
or 2 to 3 per hour? 

28.3. Will BC Hydro and the contractor be contemplating using lighting the dam site 
work areas to deal \Vith low light or darkness considerations to accommodate these 

volumes material movement? 

29. Reference: Exhibit B-1-4, Volume 1, Page 17 

29.1. Please describe whether or not these recommendations are being addressed in the 

project and if so how they arc being addressed. 

{00425119;1} 14 



30. Reference: Exhibit B-1-4, Volume 1, Page 47 

30.1. Please confirm that Sinkhole 1 is of more significant concern than Sinkhole 2, vvith 

respect to managing how it may present risks to the project. 

{00425119;1} 15 




