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with a Powerh ouse com plex located on the east bank  of  the river . The Powerhouse 

3 .4  km of channels th rough I sland  Pond, a forebay canal and a 23 m high earth dam 

confi rm ed I sland Pond as the preferred scheme of  development. The detail ed 

followed reviewed these previ ously-identif ied schemes 

Development, and it recom mended  the I sland Pond  schem e. The pre-feasibili ty 

1:31-1111oLunneqS  eJ6V 

Re-Opti mization and  Cost U pdate Study, Addendum No. 2 — February 1 997 — 

Re-Opti mization and Cost U pdate Study — Jan uary 1997 — Agra Shawm ont Ltd ; 

!Ion  puellounoimeN  
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Fi nal Feasibili ty Study — 1988 — Shawmont N ewfoundland Ltd ; 

P re-Feasibili ty Study — 1 986 — Shawmont Newfoundland Ltd ; 

Desk Study — Acres Consulti ng Servi ces . Date unknown, report not available ; _L
 

This study of  th e I sland Pond  development was preceded by six (6) previous studies 

Lavali n I nc . , by l etter dated J uly 28 , 2006 . 

NL  Hyd ro awarded this work to SNC- 

Reference given in Newfoundland & Lab rador Hyd ro's (NL  Hyd ro) request for 

P reparation of this report has been undertaken in accordance with  the Terms of 

3181A11/31:1d 
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Identif i cation of  areas with  suitable size and  terrai n for disposal of  excavated  

The Terms of  Referen ce for this study presented  the goals and  objectives as follows : 

horizontal  cont rol  around  the job  site ; 
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requi rements for mitigation of  lost f i sh  habitat ; 

studies to determi ne cost  and  assess a const ru ction st rategy, consideri ng 

preli mi nary design and  esti mated construction quantiti es provi ded  in previous 
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NL Hydro decided that a close-cou pled Kaplan would  be selected, and provided  _&
 

changes to the Scope of  Work  as fol l ows : 

To achieve cost red uction for the study, post-proposal  negoti ations resulted  i n 

shall  be prepared  and submitted . 

Any and  all  other servi ces requi red  to be performed ; 
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With  all  the changes , the esti mated  cost  of  the study was reduced  from $1 .2 Million 
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8 . Additional  changes in the team and  its organization st ructure resul ted  in a 

7. The f i eld program was reviewed  and  some savings i dentifi ed ; 
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budget , for a total  of  $774,500 . 
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The ful l supply l evel  of  Meelpaeg reservoi r ; 

The size and invert elevation of  the diversion canal ; 

was to opti mize the major com ponents of each 

development and , for the I sland Pond Development , i n cl uded : 

com pendious report was requested by NL Hyd ro's P roject team . 

Feasi bility Studies, and the compil ation of  the res ults of  these studies into a 

study was undertaken in conj unction with  the I sland  Pond and  G ranite Canal Fi nal  

Island  Pond  and G ranite Canal  Developments as proposed. The opti mizati on 

I n 1 988, Shawmont Newfoundland  Li mited  undertook an Optimization Study of the 
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be excavated along the ori ginal riverbed to C rooked Lake. The Powerhouse would 

dam 23 m high wo uld be built 600 m upstream f rom C rooked  Lake . A Tai l race would 

raised th ree to four met res and a power com plex with  an earth -f il led embankm ent 

In additi on, conceptual designs were surveys and geotech nical i nvesti gations . 

features of the pre-feasi bil i ty study i ncl uded  
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Cost Update Study of  the Island  Pond/Granite Canal  Developments . 

I n January of 1 997, Agra Shawmont Li mited  com pleted  a Re-Optimization and 
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prepare a new P roject  planni ng schedul e, a new Capital  Cost Esti mate and  
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P roject to utili ze a single 36  MW  unit com prisi ng a vertical  axis Francis turbi ne , 
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to $140,834,000, a reduction of  $1 1 ,103,200. 

si n gl e fixed blade propeller type turbi ne . 
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(d3c1) mold Apt-*PIO >lead 

Normal Operati ng Tailwater l evel  (at P EF) 

N ormal  Operati ng Level  at I ntake (PEF) 

Normal Ful l Supply Level  at I ntake (no fl ow) 
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Meelpaeg Reservoir and C rooked Lake . 

The development is composed of  four key com ponents: 
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ulti mately be routed th rough  the system as regulated discharge . 

The pri n ci ple parameters for th e I sland Pond Development are : 

550 m Tail race to discharge water i nto Crooked Lake . 

eq  e!A ..110Mese)=1  
3000 m long diversion can al  between Meelpaeg Reservoir and  I sland Pond ; 

750 m long Forebay Canal  to pass water to the dam , I ntake and Powerhouse ; 

3400 m of channel i m provements in Meelpaeg Reservoi r and I sland Pond ; 

A spillway is not requi red for the development since f l oodwaters th at f l ow f rom I sland  

Diversion Canal, and stored  in the combi ned  Meelpaeg-I sland Pond Reservoir to 
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The proposed I sland Pond  devel opment wo uld  be located on the North Salmon River 
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Figure 3-1 shows a typical  effi ci ency curve for a Kaplan turbine . 

range of  flows f rom about 36 m3/s to the maximum flow of  182 m3/s . 

156 m3/s . Th is peak  effi ciency poi nt  has to be opti mized  in a next stage . 

With a Kaplan turbine, the effi ci ency curve is relativel y flat between 40% and 1 00%  

peak effi ciency point at 86% of full load fl ow, peak  effi ci ency flow would be around 

The sin gle Kaplan turbine selected  for this plant will  enable energy generation over a 

eup.ml  ueldeN  elbuls  si!  `Jeonpoid Abieue  ue  se  peub!sep  s!  luelthemod eq  eoup  
some peri ods of the year for envi ronmental  considerati ons . For the rest of the year , 

The Kaplan turbi ne was selected because it will  allow operation at low flow duri n g 

configuration of the upstream canal  and reservoir system b ri n gi ng water to CD
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plant discharge equivalent to the average daily i nfl ow. As the i nflow 
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When th e inf l ow is less than 156 m3Is (peak  effici ency flow): 

• The plant coul d  be ope rated at a flow equal  to th e inf l ow . 

• The plant could  be operated  conti n uously at full  load . 

mow  eq  ueqm  
s higher than 182  m3Is (plant maxi m um flow) : 

by the requi rements for f ish habitat : 

powerplant to maxi mize the energy output, subject to any fl ow requi rements i m posed  
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The site is accessible f rom the Trans Canada Highway via Route 370 f rom 
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that ouananiche could  successfully i dentify and  mai ntain redd  locations and  

most likely be a requi rement for conti nuous, constant  flow th rough  the tail race so 

currently anticipated, would  be enti rely withi n the tail race . However, there would  

The fl uctuati ng flow sched ule requi red at G ranite Canal  would not be needed at 

Canal , without the fl uctuati ng flow schedule requi red  at G ranite Canal . 

tail race habitat would m ost  likely be si milar to that  currently in place at G ranite 

I sland Pond  Hyd roelect ric Development  is proposed . The physical design of  the 
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life-cycle stages . As currently anticipated, the habitat designs upstream of  the 

requi re strenuous flow control  in order to m ai ntai n the requi red fish  habitat at al l 

Many of the Fish  Habitat Com pensation st rategies currently proposed do not  

i nvestigated as part of  this study . 
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i nto a peaki ng flow of  1 56 m3/s for 7 .75 hours per day for f ive days per week . 

volume of  about  6 million m3  would  be requi red  to convert the average flow 
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effi ciency flow. This requi rem ent  for additi onal  storage can be accommodated  
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The resulti ng mappi ng has been used  to lay out all  the structures for this P roject . 
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was a Topcon GPS  GB-500 Base and  Hi per P ro Rover, which  has an accuracy of  +1- 

Survey equipment used  for this P roject  

OL leopen  pue leluozpoq  

eq  pue vjLvsj 

wawnuow  Io.quoo  e  mum  evp  oq  o  pue  iei  eq  e  pue  `einlon.us  eienuoo  buRs!xe  

which  were based  on six degree universal  t ransverse Mercator Zone –L
 

0
 

5
 

CD
 

were carried to Ebbegunbaeg and  were checked  i nto the NL  Hyd ro benchmarks 

"peleool aie  sJe)peiu  plum  €8  OM  Joi.eaiew  asiensuaji  pewpoiu 

CD
 

lOTuOO lewul  

carri ed  f rom Buchans where the closest  Newfoundland  th ree 

requi red were DFX f iles of  the digital  map data and  digital  copies of  the aeri al  

Powerhouse and  the projected  flood  line around  I sland Pond . 

seicieien!lop  

available photography coveri ng the diversion areas, the dam sites , st
  

CD
 	

CD
 

To prepare this study, digital  mapping with  2  m contours was prepared f rom 

.alpopoueJ6 pue  el.!ue.16 

pave!lol  Joup  tam  epuei  pue  elpopoue.0 AeJ6 pue  >14  jo  Alu!ew  Isla= JeAild  

uoLuIeS  iori  

migmatite . These are of  O rdovi cian/S il urian age . 

jouiw  qpn  `ssieub pueNos  owledpos oj  owwwesd  Aq  powesaidei  eie pue  `sepej.  

ei.HouNdweoj  pesouthowelow  uaeq  anal  ebe>ped Aiewewpas  eql  umvsn  s)loold  

•oNei  peNowo  sieWel!  woo\  Jai%  

uaules  quoN  eq  



.oui  upne-i-oNs  

i ssue . Refer to Section 3 .1 5 .1 for Mitigati on Considerati ons . 
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was carried out to i nvestigate the potential for rock  excavated f rom the 
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routi ne nature . Dykes along the Canal wi l l facili tate the excavation of  m ud  and 

means of  cofferdams and pum pi ng . Any rock  excavation encou ntered will be of  a 

el i mi nate rock  excavation in the Reservoi r. The plan is to de-water the area by 

This canal  secti on is intentional l y designed  to a 30-m width  to mi ni mize or possibly 

 

F i gure 3-2 : Diversion Canal 
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based  on a fl ow of  1 82 m3/s at LSL  in I sland Pond . 

The maxi m um flow velocity in th is section will  be l ess than 1 .0 m/s, Th is velocity i s 
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The esti mated  const ruction cost of  the canal  is $4,535 ,000 . 

einbij  ui  wogs  si  gown  Jo  0.103X0 ue  `leueo  AeciaiodeqJol  uopool  

JD uoilaiapisuop 

Aleiewixadde  

width  of  30 m and invert elevation of  262.31 m at the outlet of  I sland Pond . 

I sl and  Pond flows i nto the North  Sal mon River Valley . The canal  wil l have an invert 

&law  puod  pus  o  wo  NI  TuawanoAdwi  ieuuego  e  ieueo  Aeciaiod  eqi  

4=
b 

'MVO AVE131:10A 

cn
 

5
 

f7, 
) 

CD
 

1
3
  

-0
 0

 
0
 

O
. 0• 

_ 8 CD
 (T)
 

8
.  

CD
 

0
 

-0
 

•7
3

-  

Z
 C

D  
P

 g
- 

-
T

 

D
J 

N
J 

0
 

N
J
 0

 
0
 0

1
 



'oul  ReAeMONS 

 
 

 

 

 

F igure 3-4: Forebay Canal  

 
 

 
 

 



INTAKE, DAM, AND POWERHOUSE ARRANGEMENT  
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requi red  by the Terms of  Reference , th ree cases have been studied  for the 
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Concrete G ravity Dam , located  approximately 20 m downstream of  the Base 
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Zoned Earth -Rockfill  Embankment  Dam, si milar to Base Case, except located  
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l eft bank, separate f rom the zoned  earth -rockfill  dam . See Figure 3-9 . 
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details of  which  are taken from D rawi ng SMR-02-88 as shown 
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Figure 3-6: Power Com plex Layout  -  Alternative #1  
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to cl ose agai nst i m pervious materi al  at a higher l evel . See Figure 3-8 below . 

the vall ey. Small earth -f illed dykes would be used at each  end of  the concrete dam 

i ntake-powerhouse and  faci litates placi ng the i ntake-powerhouse i n the deep part of 

The dam is located  approximately 20 m downstream of the Base Case Dam axis . 

 

 

Figure 3-7: 3-D of  Power Complex/Dam - Alternative #1 
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concrete . Each  method has its benef its , depending on site conditi ons . 

The gravity dam can either be bui lt usi ng conventional concrete or roll er-com pacted 
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expan sion forces and  verti cal  u plift forces . 

overturni ng and  slidi ng forces are att ributed to hydrostatic forces , ice i m pact , ice 

and to ensure that the structure can withstand overturni ng and  sliding forces . The 
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Figure 3-8: Cross-Section Roller Compacted Concrete Dam 
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Apart f rom the varyi ng cementi tious contents , these concepts i n clude diffe rent 

H i gh  cern entiti ous mix (1 80-1 90 to 250  kg/m 3) . •
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concepts is th ei r total cementi tious contents (i .e. cement and  pozzolan/fly ash): 

const ruction conce pts have been classif i ed . The pri ncipal  difference between these 

Different design concepts and practices have evolved  over the years si nce the 
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tem perature as well  as hosi ng down the aggregates when the ambient tem peratures 

f rom the mass . The use of  larger aggregate size also cont ri butes to the reduction of  
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concrete is not too large and where formwork  is essenti al . For mass concrete, where 
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Quality of  the bond between the RCC l ayers ; and  • 
aoueque 

within the monoliths . The design would in cl ude recent concepts and details which 

portions of  the horizontal joi nts, verti cal  j oi nts, or vertical  cracks which  may appear 

mixes . The mai n d rawback of this concept is the potential  for seepage along some 

about the long-term thermal  behavior and cracki ng potenti al  of  high  cem enti tious 

economical than the high  cementi tious mixes . Also, some designers are concern ed 

sati sfy current safety requi rements . The RCC  speci ali sts beli eve this concept is more 

Medium cementi ti ous mixes also have a proven record  of  produci ng dams which 
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the geomemb rane is not exposed  to ult ravi olet rays and other potenti al 

This would  maxi mize th e benefit offered  by this system (i .e. seepage cont rol) whi l e 

li mited to th e lower section of the dam (i .e . below the mi ni mum reservoi r water l evel ) . 
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d rawbacks of this system is the concern some designers and owners have with 

a proven record of  prod uci ng RCC dams with maximum seepage control . One of  the 
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I n order to allow some f l exi bility in the selection of  the dam design, consideration will 

Level of comfort the dam owner/operator had with  design conce pt ; • 
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th e left bank, i n bed rock, with a zone earth - rockfil l  dam. See Figure 3-9 below. 

we have the same C l ose-Cou pled I ntake and Powerhouse Structure , but l ocated on 

Alternative 2 is a combi nation of the base case and Alternative 1 . In th is alternative , 

Pa rticular attention will be paid  to seepage cont rol  and the quality of the bond 

between the RCC layers . This is the main aspect of  RCC  dams which  designers and 
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of  dam a pri mary concern , i .e . the till  would  have to be t rucked  from borrow pits that 

presence of  till  in the vici nity of  the job  site . This makes the const ruction of  this type 
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EL.  243.20 m  

EL.  276.30  m  

EL.  271.50  m  

EL.  265.20  m  

EL.  256.40 m  

EL.  250.40 m  

Machine  Ha ll 

Power  Intake  Deck 

Centre l ine  Distributor  

Powe rhouse  Roof 

Tu rbine  Floor  

•
• 

• 
• 	

• 
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Power  Intake  

SNC-Lava lin  Inc.  

and external hydrau lic  forces;  i. e.  when  the  hydrau lic  passages  are  fu ll or  empty.  

she lter  on  top  of the  power  intake  dec k.  The  she lter  is  a  braced stee l structu re  with 

stee l cladding.  

a nd  intake  gates.  
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Powerhouse  

Ma in  e levations:  

of a  concrete  scro ll case  e lim inate  the  need for  stee l penstocks.  



 
 

 

Fig u re  3- 10  shows  the  major  components  of the  intake  equ ipment,  as  we ll as  the  

tu rb ine-g enerator  scheme.  The  draft  tube  gates  an d  the  transfo rme r  are  shown  

 
 

Du ring  the  final des ig n  of the  Intake,  it  may  be  necessary  to  conside r  the  installation  

of fish screens,  if these  are  determ ined to  be  necessary  as  part of the  Project  
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Fig ure  3- 10:  Cross-Sect ion  Through the  Intake  Powerhouse  Structure  
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The  Intake  Powerhouse  hydrau lic  passages  a re  shown  in  Fig ure  3- 1 1.  
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water  is  directed into  the  concrete  scro ll case.  The  

type  of scro l l case  used for  th is  Powe rhouse  is  refe rred to  as  a  sem i-fronta l.  The  

sc roll case  is  of re inforced concrete  des ig n  and  is  norma lly  not stee l- lined because  

the  wate r  veloc ity  in  the  hydrau l ic  passages  are  re lat ively  low.  Access  to  the  scro ll 

be  provided through a  wate r-t ight  stee l bu l khead door  located in  the  

Kap lan  runner  and  exits  the  Powe rhouse  through the  draft  tube.  The  draft  tu be  cone  

is  stee l- lined and will be  provided with a  stee l door  to  allow  the  installat ion  of a  
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Figure  3-11:  Intake  Powerhouse  Hydrau lic  Passages  

 

temporary  platfo rm  for  the  inspection  and  maintenance  of the  runne r.  

Fig u res  3- 12  and 3- 13  show  typ ica l deta ils  of a  conc rete  scroll case.  
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Fig ure  3-13:  Example  of a  Completed Stay  R ing  and Concrete  Scroll Case  
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stee l- lined  and the  remain ing  two  sections  are  formed conc rete  surfaces.  Veloc ities  

d iffuse r  (ex it).  

Powe rhouse.  

m in im ize  the  s ize  of the  open ings,  a  centra l  p ier  was  used in  the  draft  tu be.  

gates  are  operated by  electric  hoists  housed in  the  downstrea m  

The  Powerhouse  building  is  a  braced stee l structu re.  The  intake  will  p rovide  the  main  

late ra l support  for  the  bu ilding,  and  the  structu re  wi ll also  support  an  

tube  lin ing  was  assumed.  to  Is land  Pond,  no  draft  
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ccc 

The  sp ira l  case  is  formed,  not  stee l- lined;  

Concret ing  is  done  at  a  s low  rate  a rou n d  the  mechan ica l parts;  

when  the  stay  ring  is  placed  and anchored;  

• 

The  conc ret ing  of the  Powe rhouse  shou ld take  into  accou nt the  fo llowing  po in  

surrounding  rock.  The  excavat ion  for  the  structu res  is  ent ire ly  su rface.  

• 
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trave lling  crane.  When  the  crane  loads  are  extremely  heavy,  a  separate  se ries  of 
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•

Quant ity :  

•

Hydrau lic  passag e  width:  

•

Hydrau lic  passage  heig ht:  

•

Sill e levat ion:  
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Provide  the  fou ndation  fo r  the  steel colu mns  that  support the  bu ilding  and the  • 

overhead  c rane;  

First  and second phase  conc reting  fo r  the  gate  g u ides.  • 

Intake  Mechanical Equipment 

Trashracks  

Trashracks  will 

the  face  of the  intake  and will be  handled us ing  a  mob i le  crane.  

Following  are  estimated  main  characte r ist ics  of the  tras hracks:  

A  differe nt ia l pressu re  measu ring  system  will be  p rovided to  monitor  the  deg ree  of 

obstruction  of the  tras hracks.  

(7). 

inspection  and/or  parts  requ ire  

maintenance.  They  wi ll  be  downstream  sealing  and provided in  multip le  sections  to  

be  ind ividua lly  hand led  by  an  e lectric  monora il  u nde r  balanced hydrau lic  co nd it ions.  

Following  are  est imated  main  characte ristics  of the  stoplogs:  

•

Quantity :  

•

Hydrau lic  passage  width:  

•

Hydrau lic  passage  he ig ht:  

•

Sill e levat ion:  

C
I) 
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assembled  once  inserted into  the  gate  s lots.  

Fo llowing  are  est imated ma in  characte ristics  of  the  contro l gates:  

transportatio n  pu rposes,  each gate  will be  provided in  mu lt iple  sections  to  be  

Sill e levat ion:  

Hydrau lic  passage  width:  

Ho ist  lifting  capac ity :  

Hydrau lic  passag e  he ig ht:  

Powerhouse  Mechanical Equipment  

Turbine  and Gove rno r  

fo llowing  estimated main  characte rist ics:  

tri 
Rated head:  

Peak Effic iency  Flow:  

Maximu m  Discharg e:  

133.33  rpm  

Runner  outs ide  diamete r:  

Synchronous  speed:  

co 

-

0 a) 

4C—C1 
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Contro l Gates  

 

 
 

Num ber  of un its:  

Vert ica l-axis  Kaplan,  with se m i-sp iral concrete  case  
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The  components  of the  turbine  wi ll be  des ig ned to  withsta nd a l l static  and  dynam ic  

 

The  draft  tube  cone  line r  sect io n  will be  eq uipped  with an  access  doo r  located at  an  

e levat ion  su itab le  fo r  conven ient  access  from  a  passageway  in  the  Powe rhouse  

s ubstructu re  to  the  u nders ide  of the  run ner  for  insta llat ion  of a  maintenance  platfo rm  
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A fu lly  homologous  mode l  test  will be  conducted  fo r  this  Project u n less  the  potentia l  

manufactu re r  can  p rove  that  he  has  a  close  refe re nce  model which cou ld  be  adapted 

-0
 

ccs 

 

loads  resu lt ing  from  continuous  ope ration  within  the  fu ll  range  of heads  and outp uts.  

 

Fig ure  3-14:  Example  of a  Kaplan  Turbine  Assem bly  
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and for  dismant l ing  and handling  of ru nner  b lades.  

to  the  Proj ect  

effic iency  test.  

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



contro l un it  speed du ring  start-up  an d  synchro n izing  sequences,  as  well as  generator  

An  electro- hydrau lic  digita l type  governo r,  su itable  for  fu lly-automat ic  contro l,  will  

Draft  Tube  Gates  

outp ut  power  afte r  synchron ization  of the  un it  with the  g rid.  

•

Quant ity :  

•

Hydrau lic  passage  width:  

•

Hydrau lic  passage  he ig ht:  

•

Sill e levat io n:  

E
 E

 
7t. 	

cc) 
C 	
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C
J 

ins ide  the  water  passages.  They  will be  provided in  two  or  more  sections  to  be  

Fo llowing  a re  estimated main  characte r ist ics  of the  draft  tube  gates:  

ind ividually  handled by  an  e lectric  monora il  unde r  balanced hydrau lic  cond it ions.  

Powerhouse  Overhead Crane  

p rovided with  a  main  lifting  hook  for  handling  of the  heaviest u n its  of the  tu rbine- 

The  Powe rhouse  will  be  eq u ipped  with  an  overhead  trave ling  crane.  It  will be  

Gates  of the  

ha ndling  of other  minor  generator  un it,  

Following  are  estimated  main  characterist ics  of the  Powe rhouse  overhead crane:  

•

Ma in  l ift ing  capac ity :  

•

Auxilia ry  lifting  capac ity :  

•

Span:  

SNC-Lava lin  Inc.  

the  rotor,  which  will be  the  heaviest  piece  of eq u ipment  to  be  handled by  the  cra ne.  
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Mecha n ica l  Auxiliary  Systems  

The  fo l lowing  mechan ical auxiliary  systems  will  be  provided  ins ide  the  Powe rhouse:  

Service  wate r  system;  

Domest ic  wate r  supp ly  system;  

Plum bing,  san ita ry ;  

Fire  p rotection  system;  

Cooling  water  system;  

Dra inage  and  dewate ring  syste m;  

Low  pressu re  compressed a ir  system;  

O il/wate r  separat ion.  

Powerhouse  Electrical Equipment  

The  synchronous  mac hine  at  the  Is land  Pond  Powe rhouse  will have  the  following  

characte ristics:  40  MVA,  0.90  p.f.,  13. 8  kV,  3 phase,  60 Hz,  133.33  r. p. m.,  ve rtica l  

hydro-e lectric  generator,  air-cooled by  air-to-wate r  heat  exchangers,  and  

d irect ly  coupled to  a  Kaplan  tu rbine.  

Static  Exc itat ion  System  

The  excitation  system  wil l be  of the  static  type,  matc hing  the  fie ld req u irements  of the  

0
 

ca 

415 

0
 generator.  The  excitation  system  

transfo rme r,  thyristor  rectifier  bridges,  voltage  reg u lato r,  DC  fie ld  breake r  and 

discharg e  res istor.  

be  take n  from  the  ge nerato r  te rm ina ls  The  powe r  supp ly  for  the  excitat ion  syste m  w  

through the  exc itat ion  transforme r.  

SNC-Lava lin  Inc.  
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Iso lated  Phase  Bus  ( I PB)  

The  13. 8 kV bus  will  be  of the  isolated phase  type,  continuous,  natu ra lly-coo led,  with  

each conducto r  complete ly  enc losed in  a  meta llic  housing,  separated from  

adjace nt  conductor  hous ing  by  an  a ir  space.  

The  nom ina l  curre nt  at  rated  gene rato r  outp ut  and rated  voltage  flowing  in  the  IPB is  

However,  with a  10% voltage  va riation  at  the  generator  term ina ls,  the  

co 
cr) 

have  taps  to  the  exc itation  transformer  and  auxiliary  transforme r  cubic les.  

The  cu rrent  transfo rmers  for  mete r ing  and protect ion  will be  p rovided both on  the  line  

s ide  as  we l l as  the  neutra l  side.  These  CT's  

and  neutra l hous ing  respect ive ly.  

Gene rato r  Circu it  Breaker  (GCB)  Cubicle  

between  the  generator  and  main  step-up  transforme r.  The  GCB cubicle  will inc lude  

c ircu it  breaker  with  d isconnect  switch,  surge  capacitors,  

transforme rs  will  be  with  drawable,  epoxy  res in  cast dry-type  and be  used fo r  

metering,  protect ion  and  vo ltage  reg u lat ion  (AVR).  

Neutra l Grou ndin  

The  neutra l term inal of the  generato r  will be  connected to  the  generator  neutra l  

g rou nd ing  cu bic le.  The  cubicle  will be  eq u ipped with a  sing le-po le,  s ing le  throw  

s ing le-phase  fau lt  cu rre nt  of the  gene rator  to  a  maximu m  of 15  A.  

disconnect  switch,  

The  res istor  

S NC-Lavalin  



hig h voltage  side  of the  transforme r  will be  equ ipped  with  buses.  The  

mou nted on  the  brackets  H. V.  surge  arresters  will 

a) 
_o a) 

of the  generato r  on  the  generator  floor.  

0
 

ES_ 
I— 

P
 Generato r  Ste  

The  generato r  te rm inal vo ltage  of 13. 8  kV will be  stepped-up  to  230  kV throug h a  

generato r  step-up  (GSU)  transformer  directly  connected with the  

C/) a) 
_c 

transfo rme r  

cooling  system.  

the  downstrea m  deck of the  The  GSU transformer  will be  located outdoors,  

its  removal for  repa ir  or  Powe rhouse.  The  transformer  will be  insta lled 

and to  the  hig h rep lacement  is  poss ible  with a  m in imu m  disturbance  to  

voltage  cable  connect ions.  

The  13.8  kV bushings  will be  direct ly  connected to  the  gene rator  via  13. 8 kV isolated  

the  high voltage  s ide  of the  transfo rme r  will  be  tra nsformer  tan k.  The  neutra l 

solid ly  g rou nded.  The  neutra l and  H.V.  bushings  of the  transfo rmer  wi ll be  eq u ipped 

with bushing  type  cu rre nt  transformers.  

A fire  protect ion  system,  inc luding  fire  detectors  and sprin kle rs,  wi ll  be  insta lled 

around the  transforme r  to  provide  adeq uate  fire  protect ion.  Firewa l ls  will be  insta lled  

where  necessa ry.  

The  transformer  will have  its  own  oil recuperatio n  bas in  connected to  a  drainage  

system  feeding  a  common  o il—wate r  separat ion  pit.  The  net  vo lu me  of the  basin  will 

be  able  to  conta in  the  volu me  of o il of the  transformer.  

SNC-Laval in  Inc.  



Powe rhouse  AC and DC Auxil ia ry  Electrical System  

AC Powerhouse  Auxiliaries  

kV: 600  V,  dry-type  auxiliary  transfo rmer  connected  to  the  main  IPB betwee n  the  

GSU  transforme r  and  the  GCB cu bicle.  

The  p rimary  of the  auxiliary  transformer  will be  d irect ly  connected to  13.8 kV iso lated  

bus  bars  through bus  duct  connections.  The  seconda ry  the  auxiliary  

"5 

transfo rmer  will be  connected  to  the  600  V,  three-phase,  fou r-wire  station  services  

switchboard  throug h low  voltage  powe r  cables.  

A d iese l gene rator  (DG)  set,  s ized to  feed the  essential loads,  will provide  station  

emergency  powe r  in  the  event of the  unava ilab ility  of the  generating  un it and of the  

The  DG set  is  connected to  the  600  V stat ion  service  switc hboa rd 

throug h three-phase  power  cables.  

generator  set  periods  when  the  infeed from  

8 

system  is  not  

ma in  will occu r  and  the  DG set  will stop  automatica lly.  

The  two  incom ing  c ircu it  breakers  feeding  the  600  V station  services  switc hboard a re  

e lectrica lly  interlocked to  prevent  the ir  inadve rtent  para lle ling  onto  the  stat ion  service  

DC  Powerhouse  Auxiliaries  

Supp ly  for  the  129  V DC auxilia ries  of the  Powe rhouse  wil l be  derived  from  one  129  

the  operat ion  of the  control and  protection  relay  system  and,  

conseq uent ly,  the  Powe rhouse.  

SNC-Lavalin  Inc.  
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One  main  DC distribut ion  boa rd will also  be  provided to  feed the  Powe rhouse  

auxi lia ry  DC loads.  

The  1 29 V batte ry  set  and its  correspond ing  chargers  wi ll be  located in  the  batte ry  

room  and charge r  room  respect ive ly.  

Battery  and cha rger  s izes  wi ll be  determ ined  du ring  deta iled eng inee ring  stage.  

129  V DC static  inve rte rs.  

230 kV Switchyard 

The  insta lled capacity  of the  Is land Pond Powe rhouse  is  36 MW.  The  output  of the  

u n it will be  con nected to  the  outdoor  switchya rd  through the  GSU transformer.  

For  the  evacuat ion  of this  powe r,  there  will be  two  outgoing  ove rhead  tra nsm iss ion  

lines,  one  of the m  to  Upper  Salmon  and the  othe r  to  Gran ite  Canal.  

p roposed outdoor  230 kV switc hya rd will be  located at the  west end of the  

be  constructed on  a  Powe rhouse  and immed iate ly  downstream  of the  dam.  

leve lled  area  approximate ly  70  m  x  50  m,  fenced and gated for  secu rity.  See  Fig u re  

3- 15  on  fo llow  page,  which is  an  exce rpt  from  Drawing  722720-0000-41D D-0015.  All 

structu res  and equ ipment  wil l be  insta lled on  concrete  fou ndat ions.  

The  switchyard wil l include  line  te rm inat ion  structu res  for  TL263 from  Upper  Sa lmon  

kV,  30/40/50 

co 
cr5 

co 
c a) TL2XX  to  Gra n ite  Canal;  

as 

transforme r;  two  230 kV,  SF6 circu it  breakers;  fou r  230 kV moto rized disconnect  

switc hes;  two  230  kV grou nd switches,  capac it ive  voltage  transformers  and wave  

traps,  assoc iated bus  work and g rou nding.  

The  p rotect ion  and contro l panels  for  the  switc hya rd eq u ipment will be  located in  the  

Powerhouse  contro l room.  

SNC-Lava lin  Inc.  



Fig ure  3- 15:  Switchyard 

co 

The  ea rthing  conducto rs  will be  dimens ioned  for  carry ing  ea rth-fau lt  cu rrent  in  any  

The  Powe rhouse  and switchyard  em bedded ea rthing  g rid will be  des igned to  obta in  

pe rformed for  the  des ig n  of the  ea rth ing  g rid.  

Du r ing  detailed  des ig n  phase,  g rou nd res istivity  measu rements  will have  to  be  

to  acceptable  lim its  as  ind icated in  IEEE 80 Standard.  

p lant  for  a  min imum  of half a  second  (0. 5  s)  without  ha rm  to  the  

conducto rs.  

SNC-Lavalin  Inc.  
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the  IES ( Illu m inating  Eng inee ring  Soc iety)  lig ht ing  recomme ndat ions.  The  system  will 

consist of the  fo llowing :  

In doo r  lig ht ing  system;  •
 •

 •
 

Outdoor  lig hting  system;  

Emergency  lighting  system.  

The  de-wate ring  scheme  deve loped  in  the  1988  Feasib ility  Study  could be  rea lized 

Optim izat ion  and Cost Update  Study  (Addendum  No.  2),  taking  into  cons i de ration  

fish habitat  issues,  is  recommended as  fo llows:  

The  Forebay  Cana l wou ld be  excavated  p rio r  to  carrying  out improveme nts  to  the  

channel in  Is la nd Pond so  that  the  Forebay  Cana l can  be  used to  draw  down  

Is land Pond.  The  most  effective  way  to  un-wate r  for  the  Forebay  Canal is  to  

Th is  e lim inates  the  canal to  the  right ban k  of North Salmon  0
 

need for  a  tempora ry  bypass  chan ne l proposed in  the  previous  scheme.  Sma ll 

cofferdams  would be  constructed at locations  A and  B shown  

5_ 0 

722720-0000-41D D-00 13 an  exce rpt  of which is  shown  below  on  Fig u re  3- 16.  

S NC-Lava l in  Inc.  

1 2,  1997  Re- 

with the  present  construction  window;  

the  one  described in  the  February  de-wate ring  scheme  

DE-WATERING  SCHEME 

0
?

 



Fig ure  3- 16:  De-Watering  Scheme  for  Forebay  

SNC-Lava lin  Inc.  



Canal would be  opened to  draw  down  Is land Pond to  the  invert e levat io n  

encroaches  close  to  the  Forebay  Cana l.  

Small cofferdams  would be  

After  the  spring  flood  and not before  May  15th  (fry  emerg ence),  the  Forebay  

SNC-Lavalin  Inc.  

conc rete  box  cu lve rt wou ld  be  c losed an d  sea led at such time  as  the  dam  is  

completed  to  a  stage  to  a l low  remova l of the  coffe rdam  at  the  Forebay  entrance  

De-watering  of the  Intake/Powe rhouse  is  indepe ndent of the  Forebay  Cana l and  

Is land Pond is  be ing  drawn  down  for  the  channel improvements.  

Is land  Pond,  a  monitor  is  req u ired to  measure  water  tempe ratu re  and d issolved 

ditch as  shown  on  Drawing  722720-0000-4 1 D D-0014,  an  excerpt  of which  is  

shown  be low  in  Fig u re  3- 17.  The  dive rs ion  ditch  will be  des ig ned  fo r  the  flow  

to  beg in  filling  up  the  Forebay  and Is lan d  Pond rese rvo irs.  

constructed with a  ta lweg  to  provide  adeq uate  wate r  depths  for  fish passage.  

wou ld be  ach ieved  by  means  of a  cofferdam,  conc rete  box  cu lve rt  and  dive rs ion  

dam  is  completed and the  rese rvoir  is  ready  fo r  fil ling.  The  Capital Cost  Estimate  

inc ludes  a  provis ion  for  fish re locat ion  du ring  de-wate ring  of the  Forebay  Cana l 

Salmon  River  and to  bring  Is land Pond up  to  normal leve ls  u nt i l such t ime  as  the  

and de-wate r ing  for  channel improveme nts  in  Is la nd Pond.  Also,  in  the  case  of 

the  invert  of the  Forebay  Canal can  be  re-watering  of Is lan d 
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Fig ure  3-17:  De-Water ing  Scheme  for  Dam/Powerhouse  

3.  De-watering  excavatio n  of the  Tailrace  and construct ion  of 

CU 

compensation  structure  at  the  end  

North Salmon  Rive r  has  been  cut  off for  filling  the  reservoir.  

in  Mee lpaeg  Rese rvoir.  

Channel Improvements  in  Mee lpaeg  Reservo ir  and du ring  de- 

wate ring  of the  Tailrace.  

TAILRACE 

v.) 

The  Tailrace  des ig n  mod ified slight ly  from  the  previous  report to  

accommodate  the  new  flow  c rite ria  and  the  construct ion  of a  HADD compensation  

stru ctu re  at the  end of the  Tailrace.  See  Fig ure  3-18 be low  o r  Drawing  722720-  

SNC-Lava lin  Inc.  



 
 

 
 

 
 

 
 

 
 

 
 

0000-41 DD-0022.  The  princ iple  of des ig n ing  the  Tailrace  to  pass  the  maximu m  

plant  discharg e  of 1 82 m3/s  with a  m in imum  head loss  has  been  ma inta ined.  

Fig ure  3- 18:  Ta ilrace  

 
 

 
 

6V: 1 H in  rock cut;  1V: 2H in  ea rth cut;  
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The  following  des ig n  c riter ia  apply :  

Invert  width —  28 m;  

Invert  e levat ion  —  242.2;  

Gradien t —  0  m/m;  

Flow  depth —  4. 63 m;  
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Head loss  —  0. 19  m.  

Mann ing 's  Fr ict ion  Co-effic ient  —  n=0.035;  

Water  Velocity  —  1.2 rn/sec  at  PEF ( 156  m3/s);  
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q uant it ies  will have  to  be  adjusted whe n  bathymetry  is  available.  

TRANSMISSION LINE 

cc! 

switc hya rd to  

The  connect io n  to  TL263 will be  at  a  point  nea r  the  inte rsect ion  

Ebbegu nbaeg  access  road  and  the  new  road  to  the  Powerhouse.  The  route  of the  

transm iss ion  lines  between  the  Is land Pond Plant  and the  TL263 connect ion  will 

no rth s ide  of Crooked Lake.  

The  lines  will comp rise  double  wood pole  tangent  structu res  with stee l c ross  arms  

and stee l towe rs  for  dead end  and ang le  structu res.  The  span  lengths  will be  

approximate ly  200  m.  Ove rhead g rou nd  wires  (OHGW)  will be  insta l led on  each line  

fo r  a  distance  of 1. 6  km  out  from  the  Is land Pond  Plant.  

Protectio n  and co ntro l will be  provided on  the  two  trans m iss ion  lines  in  and  out  of the  

switchyard.  The  line  from  Gran ite  Cana l to  Is land  Pond  (TL2XX)  wi ll have  three  pole  

Salmon  (TL263)  will have  s ing le  po le  trip  and re -close  at  both the  Is la nd Pond and  

Upper  Sa lmon  ends.  

Dua l redu ndant  mu lt i-fu nction  d istance  re lays  wi ll be  ut i lized to  provide  phase/g round 

distance  and over-cu rrent  p rotection.  Zone  1 (Z1)  reach wi ll ut ilize  a  direct  tr ip  

ut ilize  a  perm issive  over-reach scheme.  Bi-d irect iona l 

te lep rotection  will be  provided ove r  fibre  opt ic  mu ltip lexers.  

SNC-Lava lin  Inc.  Z.; 



Control fu nctions,  such as  re-c los ing  and breaker  fa il,  will be  performed 

using  log ic  in  the  d istance  re lays.  

Loca l and remote  mete ring  will  be  provided  via  the  distance  re lay's  mete ring  

fac il itate  local and remote  functionality.  

DISTRI BUTION LINE 

A new  1 2 km  long,  3-phase,  25  kV  s ing le  wood  pole  distribut ion  line,  with fibre  opt ic  

as 
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construct ion  camp  and the  Powerhouse  locat ions,  to  p rovide  construction  powe r  and  

commun icat ions  du ring  the  constru ct ion  period of the  Project  and fo r  permanent  

commun icat ions  afte r  constructio n.  The  route  of the  d istributio n  line  wil l genera lly  

Structu re  and the  Powerhouse  inte rsection,  an d 

7c2 

a) 

co 

Powe rhouse  access  road.  

long,  25  kV d istribut ion  l ine  between  the  Godale ig h Hill 

Microwave  Site,  located near  the  Upper  Salmon  Plant,  and the  Ebbeg u nbaeg  Contro l  

Structu re  will be  upgraded  and  fibre  optic  cable  insta lled.  This  will fac ilitate  s ite  

com mu nications  via  the  exte rnal commun icat ions  system  at  Uppe r  Salmon.  

TELECOMMUNICATIONS 

new  33 km  All-Die lectric  Se lf- Support  (ADSS)  fibre  opt ic  cable  wi ll be  insta lled  

between  Is land  Pond Powerhouse  and Godaleig h  Hill Mic rowave  Site.  This  cable  

will be  attached  to  the  exist ing  25  KV  d istribut ion  line  between  Upper  Salmon  Plant  

and Ebbeg u nbaeg  Control Structu re,  as  we ll  as  the  new  d istribution  line  between  

Ebbeg u nbaeg  Control Structu re  and the  new  Is land Pond Plant.  This  fibre  optic  
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Energy  Control Center  will 
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 Powerhouse  commun icat ions.  

com mu nications  for  monitoring,  control and operat ion  
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provide  cost  estimates  for  

Va rious  options  were  invest igated 

.c
 

-0
 

• _
 

2
 

-= o_ m icrowave  system.  

co 2 

new  transm iss ion  line  to  Upper  Salmon,  TL263.  

RESERVOIR CLEARING  

observations  of  

C
I) FISH HABITAT 

Class ification  011 
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River ine  Habitat  

cNi 

and several locations  were  identified as  potent ia l  compensat ion  areas.  
Drawings  722720-0000-41 DD-0021  to  722720-0000-41 DD-0022 show  the  locations  
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of these  areas,  exce rpts  of which a re  shown  in  Fig u res  3- 1 9 and 3-20  be low.  Stream  

13  is  located  on  the  east  s ide  of Is land  Pond.  

Figure  3-19:  HADD Compensation  Areas  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



u n its  at each locat ion  and the  

wate r  leve ls  in  Is land Pond and Crooked  Lake,  267. 31 m  and 247. 11 m  respective ly.  

Fig ure  3-20:  HADD Compensat ion  Areas  in  Ta ilrace  
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Table  3. 1 summarizes  the  num ber  of potent ia l 
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The  des ig n  of fis h  habitat  at the  Tailrace  and  the  end  of the  Divers ion  Cana l takes  

reach into  the  respect ive  reservo irs.  At  the  Ta ilrace,  the  depth  of flow  can  be  

contro lled to  meet ve locity  crite ria  resu lting  in  150  un its  of habitat.  At  the  end  of the  

Dive rs ion  Cana l,  the  depth of f low  is  greater  because  of the  inve rt  e levat ion  of the  

advantag e  of the  fact  the  velocity  of the  water  as  it exits  these  fac ilit ies  has  a  certa in  

Canal and on ly  100  units  are  achievable.  
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HADD Compensation  Areas  and Cost  Estimate  

 

 

 
 

 



Table  3.2 Optional HADD Comp ensation  Areas  

a 

Fig ure  3-21:  Optiona l  HADD Compensation  Areas  

I  Is 

SNC-Lavalin  

excerpt  of which follows  in  Fig ure  3-21.  
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req u ired units  can  be  achieved  without  inc lud ing  the  offta ke  

perspect ive,  it  is  recommen ded that  NL Hydro  pursu e  the  option  of channe ls  across  

ac ross  the  island,  or  pe n insu la,  in  Is la nd Pond  a re  essentially  the  same.  From  a  cost  

Chan nel Deltas.  

The  cost estimates  include  a  30%  contingency  a llowance  as  many  assu mptions  had  

The  functiona l ity  of the  offtake  channe ls  from  the  Divers ion  Canal a nd the  channels  

the  island,  o r  pen insu la,  in  Is land Pond with the  Department  of Fishe ries  & Oceans  

for  excavat ing  the  channels,  and bathymetry  is  lacking  at the  Tailrace  and  Diversion  

to  be  made  in  establishing  the  cost.  In  part icu lar,  info rmatio n  is  lacking  on  soil types  

2: 

S NC-Lava lin  Inc.  

The  quant ificat ion  of Island Pond  lacustr ine  habitat  was  completed by  

Both the  exist ing  habitat as  well as  the  futu re  habitat  c reated afte r  Project  complet ion  

NL  Hydro  shou ld  pu rsue  this  issue  with  the  Fede ral Department  of Fishe ries  and 

were  calcu lated.  In  an  attempt  to  reduce  any  HADD assoc iated  with the  inundation  

habitat was  calcu lated us ing  the  proposed reservo ir  

be  s im ila r  to  that  of the  exist ing.  

req u ire ments  at  this  location  as  the  invert  e levation  of the  de lta  cannot  be  

the  Gran ite  Canal Project  to  trade  off aga inst  having  to  construct  the  fu ll  583  un its.  

e levation  of 271.86 m  and  the  assu mption  that  the  futu re  shore l ine  would eventually  

Is land  Pond 

than  264.3  m.  

of Is land Po n d,  

Lacustr ine  Habitat  
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res ident  spec ies  habitat  p refere nces  are  used  to  generate  habitat  eq u iva lent  u n its  fo r  

The  exist ing  habitat  within  Is la nd Pond is  a  total of 2,71 0. 7  hectares.  When  the  

estimated at  1, 865.4 ha.  When  the  future  rese rvoir  is  treated as  fish habitat  and 

quantified s im ilar  to  the  existing,  there  would  be  an  overall est imated increase  in  

st ickleback (42. 8%  increase).  It  is  ant ic ipated that  the  exist ing  and  future  estimations  

415 
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lacustr ine  habitat.  

shore  and  had organ ic  s ilts  (0. 3 —  2.2  m  deep)  over  sand and g rave l ind icat ing  that  

a n  accu rate  habitat  descr ipt io n  cannot  be  g iven,  in  pa rt icu la r  where  the  littora l and 

p rofundal areas  would  be  de lineated.  

Study,  January  

cons ide red va rious  alte rnatives  for  roadway  access  to  the  Proj ect  and reco mme nded  

the  construct ion  of a  permanent  access  road from  the  Uppe r  Salmon  Road,  west  

towards  Ebbeg unbaeg  Contro l  Structu re,  then  to  the  North Salmon  River.  

0
 

C
I) 

reco mmended tempora ry  constru ction  access  from  Millertown  to  Ebbeg u nbaeg  via  

an  existing  road,  which wou ld req u ire  upgrading,  and a  new  bridge  at  Noel Pau l 's  

ACCESS ROADS  AND FACILITIES 

"The  Is lan d  

eq u ivalent  units  for  a ll 

ouanan iche  (40.3% increase),  

hab itat  impacted amount  of 

improvements.  From  mapping,  the  a rea  impacted is  estimated to  be  15.48 hectares.  

res ident  spec ies;  arctic  char  (32. 5% inc rease),  

brook trout  ( 12.9% increase)  and  three-sp ine  
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Fig ure  3-22:  Proposed  Access  Roads  

Access  During  Construction  

SNC-Lavalin  Inc.  

Powerhouse,  as  per  Fig ure  3-23.  

 

for  all access  roads  which is  now  estimated at 

 
 



Fig ure  3-23:  Proposed Construction  Access  Roads  

SNC-Lava lin  Inc.  



Fig ure  3-24:  Noel Pau l 's  Brook  -  River  Crossing  

SNC-Lavalin  Inc.  

poo r  cond ition  and req uires  upgrading.  

fac il itate  the  construction  of the  Ebbeg u nbaeg  Control Structu re  and adjacent dams.  

req u ired ac ross  Noel Pau l 's  Brook,  as  shown  in  Fig u re  3-24.  
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Figure  3-25:  Typical Temporary  Road Section  

The  estimated cost  for  these  po rtions  of the  access  road are  as  fo llows:  
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will be  constructed to  a  standa rd as  shown  in  Fig u re  3-28  be low.  

access  road fro m  the  Uppe r  Salmon  Access  Road to  the  Ebbeg u n baeg  Contro l  

Structu re  and then  to  the  Powerhouse,  as  shown  on  Figu re  3-27  be low.  Th is  road 

The  te rms  of refe rence  req u irements  are  for  the  provis ion  of a  newly  constructed 

Fig ure  3-26:  Access  Roads  for  Construct ion  

Permanent  Access  
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Fig ure  3-27:  Proposed Permanent  Access  Road from  Upper  Sa lmon  to  Ebbegunbaeg  

 
 

The  permane nt  access  road is  comp rised of the  fo llowing  components:  
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Fig ure  3-28:  Typical Permanent  Road Sect ion  

 
 

 

 
 

 

to  the  Uppe r  Salmon  Divers ion  Cana l;  

 

a) 

0
 

a> 

2
 

-0 
-t
 

0
 0

 
o
 

0... CC 
— cs 
c
 

as 
c
  

Cf) 

Salmon  Dive rs ion  Cana l;  

SNC-Lavalin  Inc.  

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 



0
 0

 
0
 C

V
 

r■
 

C
V

 C
V

 

C
D

 N
 

a
) z 

o
4

-
 

a
) 0

 

0_ 

New  construction  of 14.4  km  

"5
 access  road 

• 

Canal to  the  Ebbegunbaeg  Control Structure;  

Upg rading  of 4. 2 km  of existing  road from  Ebbeg u nbaeg  Contro l Structure  to  the  

• 

Powe rhouse  Road Intersection;  

Intersection  to  the  Powe rhouse.  

Bridge  Structures  

A total of three  bridges  and  a  large  culve rt  are  requ ired fo r  the  tempora ry  and 

permanent access  roads  as  fo llows :  

Noel Pau l 's  Broo k (temporary  structu r  
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u_ ,  this  bridge  cou ld be  a  permanent  

Divers ion  Canal ( Mee lpaeg  —  Is land Pond)  

Upper  Salmon  Divers ion  Canal 

Cu lve rt  between  Uppe r  Salmon  Dive rs ion  Canal & Ebbeg u nbaeg  

Est imates  for  these  bridges  are  based on  panel-type  bridges,  which  are  more  

commonly  refe rred to  as  Bailey  Bridges.  Panel bridges  are  the  most  econom ica l and  

be  installed qu ickly.  The  estimate  fo r  Noel Pau l 's  Brook bridge  is  based on  
ca 

outright purchase  with  a  buy-back option  by  the  supp lie r.  

Potentia l spoil areas  have  been  ident if ied for  the  va rious  excavation  areas  and are  

located on  the  drawings  as  follows :  

Mee lpaeg/Divers ion  Cana l  -  722720-0000-41DD-0007;  

• 

Divers ion  Canal/Is la nd Pond Channel Improvements  -  722720-0000-41DD-0008;  

• 

Is land Pond Channel Improvements  —  722720-0000-41 DD-0009;  

• 

SNC-Lavalin  



Forebay  Cana l —  722720-0000-41DD-001 0;  

• 

Intake/Powerhouse/Ta ilrace  —  722720-0000-41DD-00 14 and 0015.  

areas  were  selected on  m in im izing  environmen tal issues  such as  
inu ndation  of streams,  runoff,  sed imentat ion,  These  areas  will have  to  be  
evaluated on  a  more  rig id  fie ld assessment bas is  du ring  the  des ig n  p rocess.  
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Excavation  into  AGR below  the  low  water  

p rovided the  water  com ing  in  contact  with the  rock is  anoxic.  

off.  The  fo llowing  procedu res  shou ld be  fo llowed in  AGR areas:  

•
• 	

• 
All excavated AGR shou ld be  removed  to  an  AGR storag e  area;  
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Is land Pond Construction  Schedule  

Task Split Progress  11■ IIIIMMI Milestone  •  Summary  ProjeCt Summary  IIIPIMMOIV Externa l Tasks  Externa l M ilestone  • Deadline  

gL a6ed 

2009 2010 
'MUM  Mar Apr  May  I Jun  Ju l  Atio  Sep  Oct  Nov  Dec  Jan  IZZIEM  A.r  Ma  RN  Jul Aug  I Sep  I Oct   I Nov   

.! 1 
111110 I 

0a0 noN  I  10Q  I  din! boy 1 fly unr new Jriv Jeinl quA uer 
	 200Z  

i II 
II 'I 

II ilPiii o
bi 

il  Ill! 11!! Ill 11 1 IF .111  
,......F.,..., 

• II 
111.1 111.11 111 II II III i TIIII 

I 
II 

2007  
a@pl Oct  I Nov  1 Dec   

Task Name  Dur afion  Start Finish Predecessors  

Environmental Approval 52 wks  Mon  4/2/07 Fri  3/28/08 

M  Field Program  60 days  Mon  7/16/07 Fri  1 0/5/07 

Design/Engineering  42 5 days  Mon  614107 Fri 111 6109 

Des ign  (Roads,  Camp  Fac.,  Div  Cana l,  Power  Comp.,  Dam  & Tailrace)  305 days  Mon  6/4/07 Fri 8/1/08 ,  

Des ign  HADD Compensation  Strategy  53  days  Mon  8/20/07 Wed 10/31/07 

Turbine  & Generator  Engineering  & Package  Definition  45 days  Mon  9/3/07 Fri 11 /2/07 

Turbine  & Generator  Procurement Cycle  to  Award 85 days  Mon  11/5/07 Fri 2/29/08 6 

•

Hydrau l ic  Gates  -  Engineering  13 0 days  Tue  1/1 /08 Mon  6/30/08  

Hydrau lic  Gates  Procurement Cycle  85  clays  Tue  7/1/08 Mon  1 0/27/08 8 

Powerhouse  Crane  -  Engineering  &  Package  Defin ition  40 days  Tue  1 /29/08 Mon  3/24/08 

Powerhouse  Crane  -  Procurement Cycle  65  days  ' Tue  3/25/08 Mon  6/23/08 1 0 

Power  Transformer  -  Engineering  70 clays  Mon  6/2/08 Fri  9/5/08 

Power  Transformer  -  Procurement  Cycle  95 days  Mon  9/8/08  Fri 1 /16/09 12 

Construction  Access  Roads  399 days  Tue  411109 Fri  10/9109 

Noel Pau l 's  to  Powerhouse  Intersection  89 days  Tue  4129108 Fri 8/29/08 1 8 

Powerhouse  Intersection  to  Powerhouse  54 days  Tue  4/29/08 Fri 7/1 1/08 1 5SS 

▪

Misc  Tote  Roads  40 days  Mon  7/1 4/08 Fri 6/5/09 16 

1111 Noe l  Pau l 's  Brook Bridge  20 days  Tue  4/1 /08 Mon  4/28/08  

111 Diversion  Can al Bri dge  30 days  Mon  8/31/09 Fri 1 0/9/09 

Permanent  Access  104 days  Tue  4129/08 Fri 9/19/08 

Upgr.  Ex.  K S.  Road from  U.S.  Plant  to  Int  N.S.  Road to  U. S.  Div  Canal 45 days  Tue  4/29/08 Mon  6/30/08 229S 

Upper  Salmon  to  Ebbegunbaeg  1 04 days  Tue  4/29/08 Fri 9/19/08 1 5SS, 16SS 

Ebbegunbaeg  to  Powerhouse  Intersect ion  65 days  Mon  6/23/08 Fri  9/1 9/08 22FF 

Upper  Salmon  Divers ion  Canal Bridge  24 days  Tue  5/1 3/08 Fri 6/1 3/08  22SS+10  days  

Construction  Camp  65 days  Mon  4/28108 Fri 7/25108 

•

Site  Preparation  50 days  Mon  4/28/08 Fri  7/4/08 

Water  and Sanitation  50 days  Mon  5/1 9/08 Fri 7/25/08 2655+ 1 5 days  

Camp  Trailers  ( In stallation)  40 days  Mon  6/2/08 Fri 7/25/08 27FF  

Diversion  Canal 315 days  Mon  5/18/09 Fri 7/30/1 0 

110 Overland Section  23 5 days  Mon  6/22/09 Fri  7/30/10 

Meelpaeg  Reservoir  Section  80 days  Mon  6/1/09 Fri  9/18/09  

111 Dewatering  -  Is land Pond Chann el Improvements  25  days  Mon  5/18/09 Fri 6/19/09 

Is land Pond Channel Improvements  80 days  Mon  6/1/09 Fri 9/1 8/09 32SS+1 0 days, 31FF  

HADD  Compensation  Construction  in  Island Pond 70 days  Mon  6/1 5/09 Fri 9/1 8/09 3366+10 days  

Watering  Up  Is land  Pond 180 days  Mon  9/21/09 Fri 5/28/10 3 1, 34 

111-  HADD Compensation  -  Stream  13 45 days  Mon  1/14/08 Fri W14/08  

Reservoir  Clearing  1 00 days  Mon  211/10 Fri 6118/10 

III  Clearing  Island Pond 50 days  Mon  2/1/10 Fri  4/9/10 

II-  Clearing  Forebay  50 days  Mon  4/12/10  Fri  6/18/10 38 

Power  Complex  6 37 days  Wed  4123108 Thu  913011 0 

•

Forebay  Canal 80  days  Mon  9/1 /08 Fri 12/19/08 

•

Dewatering/Cofferdam/By-pass  Channe l  10 days  Wed  4/23/08  Tue  5/6/08 

Powerhouse/In take  Rock Excavation  44 days  Wed 4/30/08 Mon  6/30/08 42SS+5 days  

Intake  13 0 days  Tue  711108 Mon  12/29108 

Intake  -  Base  Slab 30  days  Tue  7/1/08 Mon  8/11 /08  43 

Intake  -  Intake  Walls  (Piers)  40  days  Tue  8/12/08 Mon  1 0/6/08 45 

Intake  -  Formwork for  In take  Vault 10 days  Tue  10/7/08 Mon  1 0/20/08 46 

Intake  -  Concreting  to  El.  276.3 50 days  Tue  1 0/21/08 Mon  12/29/08 47 

fntake  -  Concrete  for  Hydraulic  Gates  Installation  45 days  Tue  10/27109 Mon  12128109 

Intake  -  Concrete  for  Hydrau lic  Gates  Installation  45 days  Tue  1 0/27/09 Mon  12/28/09 48, 11 9 

Powerhouse  T/G Sect ion  Phase  1 130 days  Tue  711108 Mon  12/29108 

Concrete  Draft Tube  Slab 40 days  Tue  7/1/08 Mon  8125/08 43 

Install Draft Tube  Elbow  50 days  Tue  8/26/08 Mon  11/3/08 52 

Concrete  Draft Tube  Elbow  to  El.  236 15 days  Tue  11 /4/08 Mon  1 1124108 53  

Concrete  to  Staynng  Bottom  Ring  10  days  Tue  11 125108 Mon  1 2/8/08 54  

Insta ll Draft  Tube  Cone  1 5 days  Tue  12/9/08 Mon  12/29/08 55 

Powerhouse  WS Section  150 days  Tue  711108 Mon  1/28109 

Draft  Tu be  Piers  2 0 days  Tue  7/1/08 Mon  7/28/08 52SS  

Draft Tube  Vault  3 0 days  Tue  7/29/08 Mon  9/8/08 58  

Walls  and Slab to  El,  256.4 20 days  Tue  9/9/08 Mon  1 0/6/08 59 

Concrete  Firewalls  10 days  Tue  1 0/7/08 Mon  10/20/08 60 

Insta ll Building  Structure  and Closure  5 0 days  Tue  1 0/21 /08 Mon  12/29/08 61, 122 

insta ll Fowernouse  crane  15 days  Tue  1 /6/09 Mon  1/26/09 62, 1 20 

Powerhouse  VG Section  Phase  2  220 days  Tue  12/30108 Mon  11/2109 

Concrete  Spiral Case  Base  2 0 days  Tue  12/30/08 Mon  1/26/09 56,62 

Project,  Is land Pond Hydro  
Development  
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Task Split Progress  ■•■i  Mi lestone  Summary  111111■111,  project Summary  1.1.MOIMMIIIIP External Tasks  j Externel Milestone  4  Deadline  ■ 11111 
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I Task Name  Duralion  I  Start  I  Fin ish  I  Predecessors  
0 I  

_  _ 	•  --  

n 59  00/6/2 Low 	501/ 71  L an I 	SACO ng 	INRAIll ano in lirle alarm i nn 

_ 
L9  60/10/C uoVil 	60/L6, Cflj 	sAep 51 	_ 	Buhd LUOU0E1 6upAels apJ51.100   

99  60/90  UOIA1 	60/01/5 001 	sitafi  00 	ia m Bum Lumina Sushna aramon, 

unt..t amynny  30 says  I Lie  4/25/09 Mon  6/8/09 68, 11863 

69 60/51/9 Uohl 	Ar1/8/9 an I 	51600 	Nino non, Sav.i 	=In inn 

vi al rs I-111 01 1:11 1U le ss.  rolls 15 aays  ue n/ls/Us Mon  7/6/09 70 

Con crete  Bottom  Deflector  15 days  Tue  7/7/09 Mon  7/27/09 71 

Concrete  Spiral Case  Wal ls  20 days  Tue  3/1 0/09 Mon  416/09 66  

Inj ection  al  cus spi ral Case  Walls  5 days  Tue  4/7/09 Mon  4/13/09 73 

Concrete  of Spiral Case  Vau lt to  El.  245 approx.  20 days  Tue  7/7/09 Mon  8/3/09 74, 71 

Concrete  Upper  Deflectore  1 5 days  Tue  8/4/09 Mon  8/24/09 75 
. 	_  

44.111,1 1:11C 1.0 MI,  COO 4 55 days  Tue  0/4/09 Mon  1 1 /2/09 75 
MG Erection  2 04  days  Tue  1 113109 Fri  8113/10 

oos.i viv iy  Ul  sooy,niy  Ul m si  udna  4 U aays  tue  11 /3/09 Mon  12/28/09 77 

Install Runner  5 days  Wed  1/27/10  Tire  2/2/10 79, 11 8 
_ 	  08 01/0/2 anI 	0 L/Rf?  nem 	also no 	mak-) 504 oue Sum Sas 	drr 'Ronan Arline., 

l amll I  L.1 14MIC 01 141L i s aays  wea .5/3/10 I  ue  3/1 6/10 81  

Insta ll  Winding  Platform  5 days  Tue  11 /3/09 Mon  11/9/09 77  

_ _ _ 	•  -  

	

99 01/9/E  110IN 	60/91/01  enl 	$ieP 09 	s6uipulhh pL9 81.0.00 Pe  5800 Helsel 	_ 	
1/9 60/14/01. doW 	60/90/11  en' 	slap 01 _ 	0.00 JOlMeLleo slid  
Ea 60/E0/11 	60/01/1.1 an I 	sAto nu 	nine  LI  Islet.  111.1C111 

90  91./50£ UOIA1 	51./8/r aol 	54000 	rasnolo mass, limey 

L9  01/60/2  da1/4 	al./SLIP eni 	Mao tti 	finsaaa rerun! easels 

111.:111 MAUI- 5 pays  Tue  3/30/10 Mon  4/5/10 8882 
Install  Upper  Shaft  2 days  Tue  4/6/10 Wed 4/7/10 89 

Install Oil Tu bes  10 days  Thu  4/8110 Wed 4/21/10 90  

Install  Governor  and Contro l System  60 days  Thu  418/10 Wed  6/30/10  91 55 11 7 

Bu i ld and Complete  all Auxilia ries  60  days  Thu  4/8/10  Wed  6/30/10 92SS 

Complete  Generator  Build 45 days  Thu  4/8/10 Wed  6/9/10 93SS 

II MIMI sll fleas 10 days  Thu  4/22/10 Wed 5/5/10 9 1 

Complete  Turbine  Build 40 days  Thu  5/6/10 Wed 6/30/10  95 

Removal  of CofferdaMs  and Fill ing  Reservoir  10 days  Mon  8/2/10 Fri 8/13/10 30, 108, 109  

T/G POVT & Comm issioning  60 days  Fri 71911 0 Thu  9130110  
9+5A96'001'101'00.1  01102/611111 	01/6/Lid 	SUM e 	BujuoissiwwooB "AGA 0/k, 051100.1134WM 

	

01102/1, PA 	60/9/4 POW  _ 0ARP   

	

01432/5 lid 	_ 60/0E/11 Low 	siCeP 021. 	peityorwig  

	

221. 01/90/5  PA 	60/61/01 LloW 	sABP 091 	reoliPels   

	

01/90/9 PA 	60/61/01 uolit 	sAaP 091 	leniumioew 

	

. 	_ 

	

slap Ql+$ulOQt  0110211 PA 	ws Uoleg 	slap  SS 	isolugel  

	

41901  01/0207 dd 	0 lig  !JP  uoiAl 	siCep 92 	atAa RH 4103   

	

siCeP 04+6991,'401  0110214  PA 	60/60/9 PaN 	sii00  054 	(00e)  010/5500 urea  

	

60/92/9 PA 	60/gto Limni 	slap ns 	1,5mmioda an. moon 

I 1211 1c1UU sansnsu.sosn  ob days  mon  5/1 7/10 Fri 7/30/10 ' 

HADD  Compensation  Construction  ih  Tailrace  45 days  Mon  5/31/10 Fri 7/30(10 1 09SS+10 days  
. 	_  0 LIZOlL OanA 	Smut, ant 	sAeo 0)tr 	Id um ,o gun 'musing. on-m.4 	niin,1 

wric a ,se r mena11.11  auppum yngineenng  VO (14S  lue  4/1 /00 Mon  4/20/09 7FS+2 1  days  
Turbine  &  Generator  Manufacturing  &  Dery  4 20 days  Tue  6/17/08 Mon  1/25/10 11165+55 days  

I / l3  SO y  may  rung  a i-nsanarge rung  Lmi y  on vise 000/us  mon  11/24/06 Mon  11 /24/08 11 255+115 days  
T/G Dery  -  Stator  & Winding  Mfg  & Dery  on  Site  0  days  Mon  5/1 8/09 Mon  5/18/09 11255+240 days  
T/G Dery  -  Turbine  Covers  Mfg  & Dery  on  Site  0 days  Wed 11/25/09 Wed 11/25/09  

T/G Dery  -  Rotor,  Shaft  & Pole  Mfg  & Dery  on  Site  0 days  Mon  7/20/09 Mon  7/20/09 11255+285 days  

	

01/10/1 POM 	01/12/1 PaM 	slap  0 	0115 do  4,180 BIN 1/eLls ieuunei 	NI   

	

slap 01E+5501.1  60/90/8  5e155 	60/n/5 um 	slap 0 	ells uo  A.100  2 6112 51051e505)  SM41.33  klaa 	 

Hyarausc  Gates  k  [mg  & Liery  on  site  2 60 days  Tue  10/28/08  Mon  1 0/26/091 9 
Powerhouse  Crane  -  Mfg  & Dery  on  Site  140 days  Tue  6/24/08 Mon  1 /5/09 11 

55001 130/6  001  uoll  90/40/9 ara 	Vim o

- 

g 	luawamooke Hes lamu - anon asnnummer 

-

-  
sam 9+95 LOL 90/00/01 MN  90/60/1 erii 	shp 09 	Alan nem maim - 

21 60191/01  PA 	60/614 uow 	slap 561 	aiim  uo lien a Buis - JOULOMP_I inaun-1 

90/1/9 lid 	90/1/5 nu] 	Oen Is 	inimni nain 	ME  

upg.  05.  uistriounon  Line rrom uoaareign rim tO tive  control  St.  45 days  Mon  6/2/08 Fri  8/1/08  

III  Transmission  Line  1 96 days  Mon  6/1/09  Fri 7/30/1 0 
_ 	_  _  _  01/616  11-1 	OMR L/C 5001 	slut r107 	I irinnn nem," I InrIonu iiiiii 5,010 1 

rr inetanni ,1711111.11autummuon aays  Mon  0/24110 Fri 9/3/10  127FF 
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resu lting  in  a  shutdown  of the  project  during  the  first  winter  of the  

substant ia lly  to  the  Cap ital Cost  of the  Project.  

ga in ing  access  to  the  Powerhouse  Site  and enc los ing  the  Powerhouse  prio r  to  

Equally  as  impo rtant as  enc los ing  the  Powe rhouse  the  f irst  winter,  Septem ber  30  is  a  

schedu le,  eng inee ring  fie ld  work,  des ig n  work and tende ring  for  the  first  contract  

construct ion  pe riod.  It  is  possible  to  work throug h  the  winte r  but it  would add 

fu ll year  to  the  schedu le.  There  will  be  insuffic ient  time  to  do  the  Powe rhouse  

path  for  the  Project is  now  based  on  

approximate ly  

manufactu re/de livery  pe riod.  

Process.  April  Assessment  must ru n  concu rrent ly  with  the  Environme nta l 

30 months.  the  end of Septem ber  in  Year  4 for  a  tota l  of 

The  actual date  that  flow  is  Is land Pond and 

compensation  structu res  proposed for  the  end of the  Divers ion  Canal,  channe ls  in  

req u ired  is  Septem ber  15  but  it  probably  cou ld be  pus hed to  September  30  as  a  lim it.  

If  the  Project  is  not completed by  September  30,  the  Department  of Fisheries  and 
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tu rbine  mode l testing  will not  be  req u ired.  

 

SNC-Lava lin  Inc.  

compensat ion  is  a  major  cons ide ration  and the  fish habitat  req u irements.  
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Powerhouse  s ite,  in  o rde r  to  p rovide  constru ct ion  power  to  the  site.  
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CAPITAL COST ESTIMATES  

COST ESTIMATING METHODOLOGY  

The  Is land Pond/Gran ite  Cana l re-optim izat ion  and  cost  update  study  (Addendum  

In  some  cases,  un it  

Un it p rices  for  the  majo r  compone nts,  such 

solid and cu rrent  bas is  for  deve loping  new  u n it  p rices.  

The  Project tea m  inc luded  employees  of Pennecon  Ltd.,  a  major  heavy  c ivil  

Hydroe lectr ic  Deve lopment  Project  and other  NL Hydro  projects.  This  provided  a  

Compacted Concrete  ( RCC)  Dam  instead of the  Earth- Rockfill Dam  presented in  the  

Updated mapping  was  used to  re-ca lcu late  quantities  for  the  Forebay  Cana l,  Intake,  

SNC-Lavalin  Inc.  

years,  nationally.  These  employees  were  also  expe rienced with the  Gran ite  Cana l  

construct ion  company  with extens ive  experience  in  Newfou n d land and,  in  rece nt  

Powe rhouse  and Tailrace.  Quantit ies  fo r  the  Dive rs ion  Canal were  based on  the  

are  actua lly  lower.  

Update  of Cost  

exist ing  roads  and  fo r  the  upgrad ing  of were  deve loped 

exist ing  

p revious  report.  
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generators,  transformers,  e lectr ica l and mechan ical eq u ipment,  were  revised based 

CAPITAL COST ESTIMATE 

on  enqu iries  to  supp l iers  and the  experience  of SNC- Lavalin  Inc.,  staff.  

A sum mary  of the  CCE fo l lows.  

2006  Estimate  

i 
1 

I
I
I
 

■ 
• 

1 02, 945,275  I 

I 
I 

1 

I  

I 999`8CL`9  

F 

I Reservoir  Clea ring   
Access  Roads   

Forebay  Canal  	

wea  

Intake   
Penstock  
Powe rhouse   
Tailrace   
Switchya rd  

rt  	
HADD Compensation   

Sub Tota l Before  Cont ingency   
Contingency   le401. 

m iss ion  Line   
on  Line   

I  Switc hyard (Hydro's  Estimate)   
Protection  & Control  
Telecommunications   

Sub Total Before  Contingency   
Contingency  ( 10%)   

loi  

	  Total Direct  Cost   
Management  &  Eng inee ring  ( 1 2. 5%)   
Owne r's  Costs  (8.7%  of Total Direct  Cost)   

[  AFUDC  
Total Ind irect  Costs   

TOTAL ESTIMATE CAPITAL COST 

Description  
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Project  schedu le  inc luded in  Sectio n  4. 1.2 of this  report.  Escalation  factors  applied 

p rices  with escalat ion  effective  the  beg inn ing  of 2007.  The  CCE is  based on  the  

The  detailed CCE is  inc luded in  Append ix  A.  The  CCE is  based on  Decem ber  2006 

to  the  CCE are  as  fo llows:  

Al lowance  fo r  Funds  Ut i lized Du ring  Construct ion  (AFUDC)  is  calcu lated at  7. 53% fo r  

2007  —  20 11.  

The  fo llowing  summarizes  the  CCE for  the  Proj ect  and p rovides  the  cost  per  kilowatt  

( kW)  of installed capacity  and the  cost  pe r  kilowatt  hou r  ( kWh)  of energy.  

Total Direct  Cost  ( inc luding  contingency)  -  $ 123,402,582  • 

The  entire  Project  can  be  broke n  into  the  fo llowing  contract packages  as  described in  

Section  4.2:  

SNC-Lavalin  Inc.  

Total Ind irect  Cost -  $50, 189, 780 

Installed Capac ity  (kW)  —  36,000 

Total Est imated Capital Cost  -  $ 173, 592,362  

Cost  per  kW of installed capacity  -  $4,822/kW 

Annual Ene rgy  —  188  GWh  



N L Hydro  and S NC- Lava lin  ag reed,  du ring  post  proposal negotiat ions,  that  a  Risk 

Ana lys is  of the  Capital Cost  Estimate  shou ld  be  prepared.  The  exe rc ise  would  

fac il itate  the  decis ion  making  process  for  NL  Hydro  in  its  assessment  of the  Project  

RISK ANALYSIS 

Introduction  

0
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0
 	

0
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0
 

Commercia l Risks:  

La bou r
 
 Ma r ke t
 

Co n d it ions; 
 0
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where  they  are  

Techn ica l Risks:  

p rocessed by  ite rat ion  us ing  Monte  Car lo  Simulatio n.  

The  types  of Risks  to  be  cons idered were  g rouped  into  two  catego rie  

• 

and the  risk factors  are  entered in  a  prog ram  ca lled 

out  the  ve ry  best  and very  worst sce na rios  fo r  a  pa rt icu lar  cost  centre.  The  e lements  

quant ifying  the  maximum  overa ll  rang e  of like ly  outcomes  fo r  each.  This  shou ld  pu ll  

Environ mental Cons iderations;  

Majo r  Equ ipment —  Supply  and De mand  Co ns ide rations.  

Leve l of Eng inee ring  completed  at  the  t ime  of the  estimate;  

Proven  / Unproven  Technology ;  

Schedu l ing  Conside rations;  

Geotec hn ical / Site  Condit io ns;  
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Financing  Variables;  

Insu rance  and Bonds;  

Leg al Cons ide rat ions;  

Labou r  Un ion  Issues.  

The  Risk Ana lys is  cons isted of three  key  steps :  

A.  An  assessment,  the  Project  team,  of the  Cost Estimate  l ine- by- line,  

establish the  "least  cost" an d  

case  being  the  estimate  itse lf;  no  cont ingency  cons ide red.  

An  ana lys is  of the  two  categories  of ris k  as  noted above.  

Ris k" software.  

The  R isk Analysis  

Step  One:  Assessment  of Cost  Estimate  

LC; 
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prepared for  this  stu dy.  The  1988  values  were  higher  for  wh ic h  a  risk factor  was  

attached in  the  "line - by- line" ana lys is  of  the  estimate.  

Prove n  / Un  roven  Technolo  

Geotechn ica l / S ite  Condit ions  

Powerhouse  Cofferdam  
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in  the  event  of an  unforeseen  flood eve nt.  It  is  expected that  any  delay  wou ld be  

m inor  and damage  can  be  m itigated  by  protectio n  of the  wo rks.  

Powerhouse  Rock 

Techn ica l Ris k 

The  Techn ica l Risk for  this  Project are  assesse d  as  follows  
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Fo r  schedu ling  purposes,  it  was  assumed that  the  Environ me nta l App roval Process  

Environmental Approval 

atte ntion  shou ld be  paid too,  both by  the  Owner  and  the  eng inee rs.  In  deta il,  the  key  

wou ld req u ire  one  year.  This  t ime  lim it  can  be  achieved if ca refu l attention  is  pa id to  

Schedu ling  is  the  key  r is k  Ite m  ide nt ified  in  this  Project  and  is  one  that  pa rt icu la r  

Insta lla tion  of the  Construction  Camp  

The  schedule  req uires  the  camps  to  be  on  s ite,  ready  for  insta llat ion  by  June  2008.  

demand for  camp  un its,  

u n its,  prior  to  the  final environme ntal approva l  of the  Proj ect.  This  issue  can  be  

bette r  assessed during  the  deta iled des ign.  

Turbine  Genera tor  Package  

the  tu rbine  

45
 Eig hteen  months  are  al lowed  for  des ig n,  fabricat ion  and de l ive ry  

generator  assembly  with some  items  de l ive red  to  s ite  du ring  th is  time  frame.  For  

Stay  ring  and  d ischarge  ring  less  than  8 months;  • 

Stato r  and  winding  less  tha n  14  months;  • 

Tu rbine  covers  16  months;  • 

Ru nne r  and  shaft  less  than  17 months.  • 

SNC-Lava lin  Inc.  
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The  bu ilding  enclosu re  should be  in  place  by  the  end  

A delay  in  th is  o r  if model test ing  becomes  necessary,  cou ld  impact  the  

date  of the  Tu rbine/Gene rator  e rect ion  activit ies,  Powe rhouse  

a) 
_c 
mechan ical and e lectrica l,  comm iss ion ing  and  overa l l project  complet ion  —  perhaps  

by  as  much as  seven  months.  

Powerhouse  Enclosure  

Althoug h the  powerhouse  construct ion  will req u ire  intricate  scheduling  to  a llow  for  

the  insta llat ion  of mechan ical equ ipment,  exped it ing  the  constru ction  of the  stee l 

structu re  so  that  the  erect ion  wou ld 

a) 
_a l im ited to  two  months  is  of paramou nt  

of Decem ber  

Any  de lay  may  resu lt in  winte r  construction  whic h  wi ll delay  construction  unti l the  

fo llowing  spring.  It  is  expected that  such a  de lay  can  be  han d led  with some  extra  

cost  fo r  winte r  hoarding  or  by  reschedu ling  act iv it ies  in  the  sp ring  with no  major  cost  

as 
0_ 

Crane  Delivery  

The  insta llation  of items  such as  the  stay  ring  and  the  d ischarge  ring  is  contingent  on  

the  preparedness  of the  crane.  The  schedu le  sha ll  accou nt  fo r  the  insta llation  of the  

crane  immediate ly  afte r  the  erection  of the  bu ild ing  structu re.  

Environmenta l  Considerat ions  

Fisheries  Issues  

There  are  many  act ivit ies  such as  the  HAD D compensation,  lowering  the  water  

a) 0 Ca 

cn 
TES 

a) 
_c co a) a) 
_c as a) 0_ 
a) 
2
 as 

-o 

a_ 
-0

 

that  have  to  be  scheduled to  meet  fisheries  req u irements.  Approva ls  will have  to  be  

exped ited.  Any  de lays  in  these  items  could impact the  completio n  of the  project  by  

SNC-Lava lin  Inc.  



SNC-Lavalin  Inc.  

_a  •  o  r  ate  

Labou r  rates  have  increased 
from  2005  to  2006 by  23.5%.  

Labou r  Market cond it ions  have  changed  cons ide rably  in  the  last  12  to  18  months  in  

Labou r  Market  Cond itions  

Commerc ial Risk 

sho rtage  in  Weste rn  Canada.  This  effect  is  outlined on  the  fo l lowing  cha rt:  

this  Province,  as  ou r  labour  fo rce  comes  u nde r  the  effect  of the  s ig n ifica n t  labou r  

rt. 
rt. 
its

 

Give n  the  major  ene rgy  and infrastructu re  constructio n  boom  that  is  go ing  on  around 

on  t ime  delive ry  of compone nts  cou ld be  a  prob lem.  This  will be  d ifficu lt  to  assess  

thus  an  ea rly  assessment  of  the  problem  and preo rde ring  of the  affected 

the  world,  the  manufactu rers  of major  compone nts  fo r  this  p roject  are  ve ry  busy,  and  

u nt il the  detailed  enginee r ing  stage.  Howeve r,  it  can  be  m itigated by  an  early  sta rt,  

and De mand Cons ide rations  

components  where  necessary.  

• • as 

CtS 



process ing  plant  at  Long  bu ilt in  this  province,  ( i. e.,  new  n icke l 

a l Considerat ions  

Insu rance  and Bonds  

the  respons ibility  of the  Owner.  

to  info rmation  

Capital Cost  Estimate.  This  was  done  in  consu ltat ion  with ou r  construction  industry  

To  m it igate  this,  we  have  a l lowed fo r  a  s ig n ificant  cost  of wages  increase  in  the  

be  insuffic ie nt  if  a ll  these  projects  occu r  s imultaneous ly.  

advisors.  It  is  a lso  expected  that  there  will be  severa l major  p rojects  p roposed  to  be  

The  financ ial informat ion  used in  the  econo m ic  evaluation  of this  Project  was  l im ited 

The  Owne r  instru cted the  team  to  assume  that  the  Bu ild ing  Trades  Council 

and the  simu lation  p roduced the  following  resu lts.  

The  Monte  Ca rle  Simu lat ion  was  prefo rmed based on  the  above  noted info rmation  

Ag reeme nt wou ld  apply  to  this  project.  

Same  as  above.  

Labour  Unio n  Issues  

Simu lation  Resu lts  to  determ ine  most  Probable  Cost  

SNC- Lavalin  Inc.  
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Distribution  for  Most  probable  cost/B31  
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CONCLUSIONS  

It  has  been  conc luded that:  

costs;  interest  cha rges  du ring  

construction,  and allowance  fo r  escalat ion.  
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Divers ion  Cana l o r  from  a  quarry  wi ll be  req u ired  for  the  production  of conc rete  

The  sand can  be  produced from  gravel depos its  ident ified near  the  

S NC-Lavalin  Inc.  
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s ite  of the  Powe rhouse  Complex.  

the  tu rbine-generator.  
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a_ 

assu mes  that phys ica l mode lling  of the  Tu rb ine  will not  be  necessary.  

To  stay  with in  a  fou r-yea r  time  frame,  it  is  proposed to  para lle l the  one-yea r  

environmental approval process  with the  upfront eng inee ring  and fie ldwork 

req u ired in  Year  1.  This  poses  some  r isk to  the  owner.  

RECOM M ENDATIONS 

Fo llowing  Project re lease  and  p r ior  to  fina l  des ig n,  fu rthe r  fie ld invest ig at ion  wo rk 

is  req u ired as  fo l lows:  

A)  Topog raphic  Surveys  of the  fo llowing  Project  components:  

SNC-Lavalin  Inc.  

exam ination  of a lte rnate  routes;  

Dril l ing  of add it ional bo reholes  at  the  centre line  of the  tu rbine  

a nd at  several locations  along  the  dam  centre line.  

Channel Improvements  

Mee lpaeg  Rese rvo ir  along  the  D ive rs ion  Canal.  

Tailrace  at  Crooked Lake;  

C)  Geotechn ica l 

•••••• 
.••••••••• 

B)  Bathymetric  Su rveys  of the  fo llowing :  

D ive rs ion  —  both the  Dive rs io n  Canal and the  Channe l 

Improvements  in  the  pond;  

HADD  m it ig at ion  a reas;  

Bedrock at  the  centre  line  of the  dam;  

line  of new  road 
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Bedroc k sampling  and testing  prog rams  to  determ ine  ac id 

gene rat ing  potent ia l of rock at  Forebay,  Powerhouse  an d 

 

Collect ion  of base line  wate r  quality  data  in  areas  confirmed 

to  contain  AGR an d  in  areas  of influence  of p roposed AGR 
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Field Assessmen t  of lacustrine  habitat  impacted by  channe l 

 

des ig n  of the  fish  habitat  channels,  based on  simu lat ion  

resu lts  reflect ing  the  way  in  which the  system  would be  

 
 

 

c)  To  advance  the  desig n  enginee ring  on  a l l key  components  of the  Project;  

 

 

D)  Other  Studies  as  fo l lows:  

improvements  in  Meelpaeg  Reservoir;  

operated  once  Is land  Pond  is  put  in  service.  

 

ca rried out  most  cost  effective ly  du ring  late  winter;  
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