Bennett, Timothy A ENV:EX

From: Marec Naring [mnering@capitalpower.com)
Sent: Monday, March 28, 2011 3:37 PM
To. ‘Busto, Vince'; 'Knight, Francesca'; Bennett, Timothy A ENVIEX
Ce: Jena Tufts; Elyse MacDonald
Subject: Signed Ramping Procedure Document
Attachments: MAQ1M20220110328110015.pdf
Mello all,

Please see the new Mamqguam ramping procedure attachment for rough zone avoidance. This was
implemented immediately after the March 21 ramping incident. As discussed, we are also
installing 3 level transducers below the intake to measure spill, and 3 below the powerhouse
to measure total river flow. These transducers will be hardwired into the plant PLC's, so
rough zone avoidance can be an automated process instead of a manual process. This will
ensure the plant will not ramp up through the rough zone unless there is enough water flow to
support operation above the rough zone. We expect to have the process automated by early
June, as there is an 8 week delivery on the specialty cabling, and there will be some time
allotted for programming and testing.

In addition, I have discussed this procedure with Ecofish (our environmental monitors), and
will send them a copy for their comments.

Regards,

Manrc

This email message, including any attachments, is for the intended recipient(s} only, and
contains confidential and proprietary information. Unautherized distribution, copying or
disclosure is strictly prohibited. 1If you have received this message in error, or are
obviously not one of the intended recipients, please immediately notify the sender by reply
email and delete this email message, including any attachments, Thank you.
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Ha, Diana EMNVEX

From: Bennett, Timothy A FLNREX

Sent: Tuasday, September 27, 2011 11:35 AM

T Becker, Judy S ENV.EX

Subject: Fw. Mamguam Corrective Action Plan

Attachments: Mamquam Correciive Action Response Latter 8-Apr-2C11 pdf

Please print and file under water file 2000966,

Thanks!

Timothy Bannett, M.5c, P.Eng.

Section Head, Water Allocation {Scuth Coast Region)
Ministry of Forests, Lands and Matural Resource Operations
[, Surray, BCYIR QY3

7, 1604] 532-5227 Fx, (504) 552 5235

EERE

04702183 5

From: Jena Tufis [mailto:jiufts@capitalpower.com?

Sent: Monday, April 11, 2011 2:13 PM

To: 'Bustg, Vince';s 'Knight, Francesca’

Cer Michael Smith; Mare MNering; Rudy Barrett; Robert Brassard; Bennett, Timethy A FLMR:EX; Babakaiff, Scott C
FLNR:EX; Steddard, Erin M FLNR:EX; 'Adam Lewis'

Subject: Mamquam Corrective Action Plan

Goaod Afternoon Vingce and Francasca.

Thank you for meeting Us at the Mamguam generating station on Wednesday April 6. Please find attached a letter
describing the corrective actions and associated target dates that CPC will be imolementing to address our concerms
reqarding ramping and fish stranding.

I'will be providing a bi-weekly undate on the progress and challengas that we may experience during the
implementation of thess correclive actions.

Please do not hesitate io contact me if you have any questions or concerns.

Best Regards,
JEna

Jema Tufts, M.Sc., ELT.

Environmental Associate

Environment, Health and Sately

Capital Power Corporation

(730) 392-5522 | jtufls@capitalpower.com

5,% Please cansider the envircnment before orinfing —his e-mab

This email message, including any attachments, is for the intended recipiem(s) only, and contains
confidential and proprietary information. Unauthorized distribution., copying or disciosure 15 strictly
prohibited. If you have received this message in error, or aic chviousiy not one of the intended recipients.
piease immediately notify the sender by reply email anc delete this email message. including any

attachments. Thank vou.
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Captal Power Corporation

@ih Flagr, 100645 Jasper Avsnue
Edmrontan, A5 TE 36!

aeaw capitalpower com o

Capital Power
Corgoration

April 8, 2011

Mr. Vince Busto

Fisharies and Oceans Canada
Lnit #3 — 100 Annacis Parkway
Delta, BC V3M 3AZ

Dear Mr. Busto and Ms. Knight:

Ms. Francesca Knight
Fisheries and Oceans Canada
Unit #3 —~ 100 Annacis Parkway
Celta, BC V3M BA2

RE: Ramping Rate Concerns, Lower Mamguam PP, Squamish

Thank you for meeting with us at cur Mamqguam generating station on Wednesday, April 8, 20171, | wauld
like to emphasize that CPC is taking the incident that occurred on March 21, 2011 very seriously. CPC has
completed an internal investigation of the incident and have determined the following corrective actions
and assoclated target dates necessary to address cur concems regarding ramping and fish stranding.

Task Ownet )

[ — v -
i Corrective Action

1

Update manual control procedure to prevent future
re-accurrence of plant ramping up through rough
zone, fiows not abie to sustain increased genaration
and then ramping down through rough zone.

“Mare Nering

Compietad

CPC to provide Fisheries and Oceans and the B.C.
Ministry of Envircnment the corrective action

 schedule that was developed to mitigate ramping

and fish stranding concerns.

Michael Smith

I
H

Completed

LEY]

. CPC to confirm viability of reducing the rough zone
* ramping range from 9-16 MW to 8-135 MW,

Marc Mering

Completed

CPC to provide a professional biologist's opinion
regarding monitoring in the diversion reach.

Jena Tuils

15-Apr-11 |

L1

~ A new runner on Unit 2 turbine is currently being
instalied. This new runner will reduce the rough zone
avaidance range that is currently causing high

- vibrations that are detrimental to the turbine.

Marc Nering

1-May-11

Vibraticn testing of new runner to determine new
rough zone avoidance range.

Marc Mering

31May-11

During commissioning of unit 2, determine and
provide the relationship between roygh zong
ramping and flow maonitoring.

Marc Mering

15-Jun-17

Six naw Hownevel sansors, 3 below intake to
reasure spill and 3 below the powerhousea o
measure total river flow, will be installed.

Marc Maring

1o Jun-11

Cable will be installed to directly connect the river
i flow gauges to the PLC programming.

"Marc Nering

15-Jun-11

Page 3
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rapiial Powaer

44

i

Corporation

| Corrective Action (cont'd}

Task Owner

Target Date

10 ;| PLC programming wifl be updated to include the live
: data fram the river level gauges.

flarc Nering

30-Jup-11

1 . CPC ta notify Fisheries and Oceans and the Ministry
L of Environment of any subsequent rough zone
| ramping events that cccur until the cerrective actions
- have been fully implamented.

Marc Nering

As Rsguired

12 | CPC to provide bi-weekly updates on the progress
! and challenges occurring at Mamquam.

Jena Tufis

Ongaing

As discussed in the Aprit 8, 2011 site visit, CPC

will provide bi-weekly updatas on the progress of

implementing these corrective actions as well as any chalienges that we are experiencing that may affect
the currert target dates.

| look forward to working with you to mitigate the concerns regarding ram
Mamquam generating facifity. Please don't hesitats to contact me {780-3¢

£522) if you have further uestfosbs.
Sinceraly, / / ;
A

/7

Mighael J. Smith
Senior Manager, Environmental Programs & Compliance
Capital Power

o

Tim Bennett — Ministry of Environment
Scott Rabakaiff — Ministry of Environment
Erin Stoddard ~ Ministry of Environment
Adam Lewis — Ecofish Research Lid.
Marc Nering —~ Capital Power

Rudy Barrett — Capital Power

Rob Brassard — Capital Power

Jana Tufts — Capital Power

ping and fish stranding at the
2-5169) or Jena Tufs (7B0-392-

Page 4
FNR-2011-00224

e

4 of 138



!’ria, Diana ENVIEX

From: Bannealt, Timathy A FLNR:EX

Sent: Tuesday, Septamber 27, 2011 11:35 AM
To: Becker, Judy S ENVIEX

Subiect: FW Marrgquam Corrective Action Plan

Please print and file under water file 2000966,

Thanks!

Timothy Bennett, M.5c, F.Eng.

Section Head, Water Allocation (South Coast Region)
Ministry of Forests, Lands and Matural Resource Operations
10470 -

.

2 Street, Surrsy, BUNVIR 0V

37 Ly {8041 582-5335

From: Knight, Francesca [ mailto:Francesca. Knight@dfo-mpo.ge.caj

Sent: Monday, April 11, 2011 2:47 PM

Tao: Jena Tufts; Busto, Vince

Cc: Michael Smith; Marc Nering; Rudy Barrett; Robert Brassard; Bennett, Timaothy A FLNR:EX; Babakaiff, Scott €

FLMR.:EX; Stoddard, Erin M FLNR:EX; Adam Lowis
Subject: RE: Mamqguam Corrective Action Plan

Hi Jena. thanks for sending this letter describing corractive actions for the rough zone ramping impagcts/concerns at
Lawer Mamguam. Could you please provide more detail ¢n tasks 6 and 7, specifically addressing the roie of your
envircnmental monitor in these steps to commission the new equipment. We'd be looking for something like a study
clan for commissioning, which would include when and under what testing ragimes Ecofish would be on site, and their
role in advising Capital Power through the commissioning process,

regards,

Francesca

Francesca Knight, M.S¢c., R.P.Bio.

Hahitat Biologist

Fisheries and Oceans Canada / Péches et Océans Canada

Qceans, Habitat and Enhancement Branch / Direction des océans, de 'habitat et de 1a mise valeur
Lower Fraser River - Le Bas Fraser

tnit 3 - 100 Annacis Parkway

Delta, BC V3M 8A2

Francesca.Knight@dfo-mpo.gc.ca

Ph: (604) 666-3191 [ Fax: (604) 666-6827
Squamish phone: 604-892-2049
Gavernment of Canada - Gouvernement du Canada

From: Jena Tufts {mailto:jtufts@capitalpower,com]
Sent: Aprit 11, 2011 2:13 PM

To: Busto, Vince,; Knight, Francasca

Ce: Michael Smith: Marc Nering; Rudy Barrett; Reobert Brassard; Timothy. Bennett@gov.bc.ca' P8geedaifl, Scolt’;
FNR-2011-00224 5 of 138
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'Stoddard, Erin '; 'Adam Lewis'
Subject: Mamauam Corrective Act.. ., Plan

Good Alternoan Vince and Francascs,

Thank you for meeting us at the Mamgquam generaling station on Weadnasday, April 6. Please find attachad a latiar

rleseribing the corrective actions and associaterd target dates that CPC will be implementing to address our concerms

regarding ramping and fish siranding.

fwill be providing a hi-weekly update on the prograss and challenges that we may experience during the
implementation of thase corrective actions.

Please do not hesitate to contact me I you have any questions or concerns,

Best Regards.
Jena

fena Tufts, M. Se., ELT.

Environmental Associate

Environment, Health and Safety

Capital Power Corporation

(780) 392-5522 | itufts@capitalpower.com

g_;;% Please corsider the erviranment before grinting this e -mrail

This email message, including any altachments, is for the intended recipient(s) only, and contains
confidential and proprietary information. Unauthorized distribation, copying or disclosure is strictly
prohibited. If you have received this message in crror, or are obviously not one of the intended recipients,
please immediately notifv the sender by replv emai! and delete this email message, including any
attachments. Thank vou.
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Ha, Diana ENV:EX

From: Bannett, Timothy A FLNR:EX

Sent: Tuesday, September 27, 2011 11:35 AM
To: Becker, Judy S ENVIEX

Subject: YWY Mamguam Correclive Action Plan

Please print and file under water file 2000966,

Thanlks!

Timothy Bennett, M.5¢., P.ERg.

Section Haad, Water Allocation {South Coast Regicon)
Miristry of Forests, Lands and Maturzal Resource Operations
10470 - 252 Straat, Surrsy, BOVIR 0Y3

Ph. (G0 SEI.S227 Fe 604) 532-3236

From: Jena Tufts [mailte:jtufts@capitalpower,com]|

Sani: Tuesday, April 12, 2011 11:25 AM

To: 'Knight, Francesca’; 'Busto, Vince'

Cc Michael Smith: Marc Nering; Rudy Barrett; Robert Brassard; Bennett, Timothy A FLNR:EX; Babakaiff, Scott C

FLNRIEX; Stoddard, Erin M FLNR:EX; 'Adam Lewis'
Subject: RF: Mamguam Corrective Action Plan

Hello Francesca,

Pwill work with Mare to create a commissioning procedure for the G2 startup. The role of the environmaental menitar
during commissioning will also be addressad. | wiil send this project plan along once caomoleted.

Regards
Jena

Tena Tufts, M Sc., ELT.

Invirenmental Associate

Environment, Health and Safety

Capital Power Corporation

(780) 392-5522 | jtufls@capitalpower.com

g4 Pleasa corsider the ervironment befare printirg this e-mail

From: Knight, Francesca [mailto:Francesca.Knight@dfo-mpo.qc.cal

Sent: Monday, April 11, 2011 3:47 PM

To: Jena Tufts; Busto, Vince

Cc: Michael Smith; Marc Nering; Rudy Barrett; Robert Brassard; Timothy.Bennett@gov.bc.ca; Babakaiff, Scott;
Stoddard, Erin ; Adam Lewis

Subject: RE: Mamguam Corrective Action Plan

Hi Jena, thanks for sending this letter describing corrective actions for the reugh zone ramping impacts/concerns at
Lower Mamguam. Could you please provide more detail on tasks 6 and 7 specifically addressing the roie of your
environmental monitor in these steps to commission the new equipment. We'd be looking for something like a study
ptan for comimissioning, which would include when and under what testing regimes £cofish wc-w'géjés #n site, and their
role in advising Capitat Power threugh the commiissioning process. FNR-2011-00224

1
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regards,
Francasca

Francesca Knighi, M.5¢., fLP.Bio.

Habitat Biclogist

Fisheries and Oceans Canada / Péches et Océans Canada

QOceans, Habitat and Enhancement Branch / Direction des océans, de I'habitat et de fa mise valeur
iower Fraser River - L.s Bas Fraser

tInit 3 - 100 Annacis Parkway

Dealta, BC V3M 6A2

Francesca.Knight@dfo-mpo.ac.cn

Ph: (604) 886-3191 / Fax: (804) 666-0627
Squamish phene: 604-892-2040
Soverrment of Canada - Gouvernement du Canada

From: Jena Tufis [mailto:jtufts@capitalpower.com]

Sant: Apri! 11, 2011 2:13 PM

To1 Busto, Vince; Knight, Francesca

£c: Michael Smith; Marc Nering; Rudy Barrett; Robert Brassard; ‘Timothy.Bennett@gov.be.ca'; 'Babakaiff, Scott’;
‘Stoddard, Erin ’; 'Adam Lewis'

Hubject: Mamguam Corrective Action Plan

Good Afternoon Vince and Francesea,

Thank you for meeting us at the Mamquam generating station on Wednesday, April 6. Pleass find attached a letter
describing the corrective actions and associated target dates that CPC will be impiementing to address our concerns
regarding ramping and fish stranding.

| will pe providing a bi-weekly update on the progress and chalienges that we may experience during the
imolementation of these corrective actions.

Please do not hesitate to cortact me if you have ary quasiions or concerns,

Bast Regards,
Jora

Tena Tufts, M.Sc., ELT.

Environimental Associate

Environment, Health and Safety

Capital Power Corporation

(780} 392-3522 - jtufts@capitalpower.com

o Pleass consider the environment hefore printing this e-mait

This email message, including any attachmenis, is for the intended recipient(s) only, and contains

confidential and proprietary information. Uuauthorized distribution, copying or disclosure is strictly

prohibited. If you have received this message in error, or arc obviously not one of the intended recipients,

please immediately notifv the sender by reply email and delete this email message, including any

attachments. Thank vou.

This email message, including any attachmenis, is for the intended recipient(s) only, and contains

confidential and proprietary information. Unauthorized distribution, copying or disclosure is strictly

orohibited. If you have received this message in error. or are obviously not one of the intended recipients,
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olease immediately notify the ser *or by reply cmail and delete thisemail  ~ssage, including any

o

ol
attachments. Thank vou.
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Ha, Diana SNV EX

Frony: Bennett, Timothy A FLNRIEX

3ent: Tuassday, September 27, 2041 11:35 AM

Yo Beokar, Judy S EMVEX '

Subject: FW Mamguam Rough Zone Monitoring - Diversion Reach

Atachmants: zcofish - Mamaquam Diversion Reach Reugh Zone Monitoring Opinior . pdi

Please print and file under water file 2000966,

Thanks!

Timothy Benneit, M.Sc, P.Eng.

Section Head, Water Allccation [South Coast Region)
Ministry of Forests, Lands and Natural Resource Operations
10470 - 152 Stresr, Surray, BCWER 0Y3

Pl 1804) S82-5227 Fx {5041 582.5235

From: Adam Lewis [mailto:fialewis@ecofishresearch.com]

Sent: Friday, April 15, 2011 7:38 PM

To: Jena Tufts'; 'Knight, Francesca'; 'Busto, Vince'

£er 'Michael Smith'; ‘Marc Nering'; Bennett, Timothy A FLNR:EX; Babakaiff, Scott C FLNR:EX; Stoddard, Erin M
FLMNR:EX; 'Elyse MacDonald'

Subjaect: RE; Mamguam Rough Zone Monitoring - Diversion Reach

Hello:

“urther to a request made by DFO regarding the rationale for not monitoring rough zone events in the diversion
reach of the lower Mamguam Hydroelectric project, attached please find our opinion on this issue.

Regards, Adam

FJ Adam Lewis, M.S¢. R.P.Bio.
Principal, Senior Biologist

Ecofish Research Lid.
EC@FISH

fialewis@ecofishresearch.cam
www.ecofishresearch.com

F-450 8th Street, Courtenay, BC, VOGN 1NS
Ceil: 250 218-4180; Voice: 250 334-3C42; Fax 250 897-1742

Suite 1000 355 Burrard Street, Vancouver, BC, V6O 28
Cell 250 218-4180; Voice: 604 608-0180; Fax: 604 508-6163

This email contains confidential information that is proprietary to Ecofish Research Lid.. This information is intended
arly for the person(s) names in the destination address. Unauthorized distribution, copying or disclosure is sfrictly
prohibited. If you receive this e-mail in error please delete it immediately.
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Ecofish Rescarch Lid.
Suite F: 450 8 Strect

EC @TF_ISH Courtenay, B.C.
BoLos T oA w0 gt

e

VON IN5
Phone: {250) 334-3042
Fax: (2500 897-1742
f\pril 15, 2011 Email: info{@ecofishresearch.com
wwnwecofishresearch.com

Reference: 1071-04,09

Capital Power Corpotation
P.O. Box 5383

Squamish, B.C.

V8B 0C2

Attention: Jena Tufts and Marc Nering
Dear Sir/Madam:
Re: Lower Mamguam Hydroeleetric Project Diversion Rough Zone Ramping Monitoring

Capital Power Corp. (CPC) has retained Ecofish Research Lid. (Licofish) to assess rough zone
ramping issues at the Lower Mamquam Hydroelectric Project (the Project) in the diversion
reach, downstream of the intake, and upstream of the tailrace, Fisheties and Oceans Canada
(DFO) requires a letter documenting knowledge of stranding events in the diversion reach,
specifically explaining difficultics associated with monitoring risk (.., safety issues of night-time

access for rough zone events) and risk to fish due to rough zone ramping.

Lcofish has completed ramping monitoring downstream of the tailrace for numerous events and
has collected fish abundance data for the upstream, diversion, and downstream areas of the
Project. One rough zone ramping event was monitored in the diversion reach. Background
information regarding diversion reach fish abundance, fish habitat, and previous ramping

monitoring is presented in Lewis ef 2/ (2011).

The diversion reach is located above a 20 m falls, which is an impassible migratory barrier for
anadromous fish. Baseline sampling detected Dolly Varden sub-adults, but no fry and no
rainbow trout, thus the diversion reach originally lacked the life stages expected to be sensitive
to ramping, However, sampling during 2010 detected rainbow trout fry in the diversion reach,

as summarized in Lewis o o/ (2011),

On October 22, 2010, Ecolish crews were conducting {ish sampling in the diversion reach and a
rough zone start up cvent occurred, causing a rapid stape decrease in the diversion. Crews
searched for stranded or isolated fish in the four electrofishing sample sites following the
ramping event. There are only two possible routes info the canyon that don't require rappelling,
and limited access to the canyon at its upstream and downstream ends. Once crews had
accessed the monitoring sites, the rough zone event was complete and discharge was constant,

10671-04 Page 1
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The ficld crew performed searches by hand and visually searched a broad area of 240 m’ at
MOQM-DVEF0! and MOQM-DVEF02 for approximately 60 minutes. During this time, crew
turned over rocks and looked for hotspots, although neither potential stranding areas nor
hotspots were identified due to the channelized morphology and luck of gravel. No stranded or
isolated fish were observed. Closed site electrofishing was completed at all four sites (MQM-
DVEF01-04) and photos of all sites are included in Appendix A, Data from the permanent
gauge (MQM-DVLGO02) Incated slightly upstream of the powerhouse were used to calculate
total stage change, maximum stage change tate, and average stage change, which is presented in
‘Table 1. Plots of the rate of stage change in the lower diversion at MQM-DVLGO2 and of
discharge at the downstream gauge (MQM-DSLGOI, stage-discharge curve has not yet been
developed for MQM-DVLG02) are provided in Figure 1 and Figurc 2, respectively.

Table 2 provides a summary of the monitoring sites searched on October 22, 2010. Also
provided in the table are the fish species and life stages known to be present at the monitoring

sites,
Table 1. Total stage change, maximum stage change rate, and average stage
change rate observed at MQM-DVLGO02 during the rough zone start up
event on October 22, 2010.
Start End Time Duration Stage Stage Stage Change
Time (min) Start End Total |Max Rate Average
{cm) (cm) (ecm) | (cm/hr) (cm/hr)
7:00 10:15 195.0 101.4 55.0  -46.40  -34.30 -14.28
1071-04 Page 2
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Figure 1. Plot of rate of stage change recorded at MQM-DVLGO2 during the rough
zone start up event on October 22, 2010,
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Figure 2. Plot of discharge recorded at MQM-DSLGO01 and operational flow (flow
diverted through the penstock to the powerhouse) during the rough zone
start up event on October 22, 20106,
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Table 2. Summary of monitoting sites, broad based search time, hot spot search
time and area, fish species and life stages known to be present at the sites.

Broadbased
Search*
Monitoring Site (sec) Hot Spot Scarch Fish Presence
Time (Min) Area (m) Species  Life Stage

RT Fry

MOQM -DVEFG] 1891 30 120 bV Pare 1+
RT Fry

MOM-DVEF02 1836 30 120 DV N/a
RT Fry, Parr 1+

MQM-DVELD3 1000 0 0 DV Try
[t9) Fry

MOQM-DVEFR(4 2464 0 0 DV Fry, Parr 2+

' ' No searching conducted  RT= Rainbow Trout DV = Dolly Varden

*tme represents total electrofishing seconds as a measure of level of effort

Conclusion

The Project’s rough zone is a concern during both startup and shutdown events. To dare, rough
zone monitoring has concentrated on shurdown events due to the stranding risk and observed
stranding in the downstream reach, which is anadromous salmon spawning habitat,  The
Project’s diversion reach is difficult to access, and access poses u significant safety concern,
patticularly during winter, when ice and snow cover felled trees and safe footng is not always
available. Under circurnstances when rough zone monitoting must be conducted at night, access

to the diversion reach under any conditions is also deemed to be unsafe.

Given that baseline fish sampling showed that the divession reach did not support fry, the
diversion reach was assumed to have a low risk of significant mortality from stranding. The
presence of fry during operational monitoring suggests that the channel is now suitable for this
life stage, however, the channelized morphology lacks significant amounts of habitat that
typically pose a risk to stranding. During the October 22, 2010 event, rainbow trout fry were
confirmed present at the monitoring sites, but none were found to be stranded or isolated
during the broad based or hot spot searches. Given these observations, the risk to fish stranding

in the diversion teach is low.

1071-04 Page 4
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FCOFISH

The difficulty in accessing the diversion reach and the requirement to do so during winter or at
night during any season creates unsafe conditions. The combination of the low risk of stranding
and safety issues leads us to recommend no monitoring of rough zone events in the diversion
reach. However, if future ramping tests are conducted, diversion reach monitoring may be
included, as these can be timed during davlight condidons and ice/snow-free conditions, when

safe access con he assured.

Yours truly,

Ecofish Research Ld.

Adam Lewis, M.Sc,, R.P.Bio. Flyse MacDonald

Fisheties Biologist/Principal Biologist/Project Manager
R.Sc., R.P2.Bio,

07104 Page 5

Page 15 :
FNR-2011-00224 15 of 138



- T,

EC@OFISH

RO T O 1N

References

Lewis, A, K. Ganshorn, A. O'Teole, A. Newbury, DD, Lacroix, and I.. Walker. 2011, Lawer
Mamquam Hydroelectric Project: Tnterin Monitoring Repott — Year 1. Consultant’s
report prepated fot Capital Powet Corporation by Ecofish Research Led, March 31,
2011,

Lewis, A. and A.J. Harwood, 2009. Operational Environmental Aquatic Monitoring Guidelines
for New and Upgraded Hydroelectric Projects, Draft V3. Consultant’s repott prepared
for DFQ.

Triton Bovironmenral Consuitants Ltd, 1992, Mamquam River hydroelectric impact assessment.
Prepared by A.F. Lewis, P.S. Higgins, A.C. Mitchell, and BT, Guy for Northern Utilities
Inc.

1071-04 Page 6

Page 16 _
FNR-2011-00224 16 of 13_8



Appendix A

Figure 1. Photo of the diversion reach rough zone ramping monitoring site MQM-
DVEFH, October 22, 2010,

e

Figure 2, Photo of the diversion teach rough zone ramping monitoring site MQM-
DVEF02, October 22, 2010

1071-04 Page 7
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Figure 3. Photo of the diversion reach rough zone ramping monitoring site MQM-
DVEF03, October 22, 2010.

Figure 4, Photo of the diversion reach rough zone rarmping monitoring site MQM-
DVEF04, October 22, 2010.

107104 Page R

Page 18
FNR-2011-00224 18 of 138



Ha, Diana ENV:EX

From: Bennett, Timothy A FLNREX

Sent: Tuesday, September 27, 2011 11:34 AM

To: Becker, Judy 8 ENV.EX

Subject: FW Mamaquam Rough Zone Ramping Strands Fry

Please print and file under water file 2000966.

Thanks!

Timathy Bennett, M.3c., P.Eng.

Section Head, Water Allocaticn {South Coast Rogion)
Ministry of Forests, Lands and Matura! Rescurce Operations
10470 - 152 Streat, Surrey, BCVER CY2

P IGRAY SR2.5227 fy {ncd) 532-5230

From: Marc Nering [maitto:mnering@capitalpower.com]

Sent: Sunday, April 17, 2011 9:49 PM

To: Busto, Vince; 'Knight, Francesca’; Bennetl, Timothy A FLNR:EX
Cc: Rudy Barrett; Michael Smith; Jena Tufts

Subject: FW: Mamquam Rough Zone Ramping Strands Fry

On Aprit 15 at 16:30, Mamiguam operations ramped G1 down through the rough zone due to falling river levels. A very
circumspect ramping procedure was followed, and Ecofish was notified and had personnel standing by in the river
channe! at the 2 stranding hot spots prior to ramping . | received verpal notification late Friday night from Ecofish that
2 fry in the upstream location, and 8 fry by the highway bridge location were stranded and killed. | have not yet
raceived a written report from Ecofish with anaiysis cenfirming that the Mamquam plant is respensible.

The ramp procedure submitted to DFO was tc ramp from 186MW down to MW, Trying to improve on that, when river
levels dropped pian: output to 18MW, operations ramped down to 14MW at the allowable ramping rate of 2.5cm/hour
level change using the PL.C programming installed earlier this year. Once the unit stabilized at 14MW, cperations
waited for spill to occur over the intake weirs, and flow down to the powerhouse. This took almost two hours,

When the spill was confirmed reaching the powerhouse, the unit was then rapidly ramped from 14MW down to SMW
to avoid damage to the turbine. To imprave on this by further narrowing the rough zone could damage the turbine. A
similar ramp through the rough zone * week ago stranded no fish/fry.

At this point in time there were no other options available to the plant but to drop through the rough zene due to faliing
river levels. Continuaus operation below 14MW in power range could damage the turbine, as vibration levels peaked
at maximum operable levels at 14MW (120 micrometers displacement).

Engineering is evaluating reprogramming the PRV (bypass vaive) to open during rough zone ramping, but that has
not been completed yet. In addition, G2's new runner which is expected to have a narrower rough zone, has not been
commissioned yet, and has exceeded the project scheduled completion date due to a number of issues.
Commissioning is expected to start April 26,

Additionaily, river flows are significantly lower than normal for this time of the year due to Unseasonably cold weather
for the area. Typically rough zone ramping doesn't cccur beyond early Aprit due to higher flows from snow melt. We
received fresh snow in the higher elevations April 14 and freezing temperatures overnight, causing the reduction in
river flows.

Marc Nering
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This email message, including any attachments, is {or the interded recipient(s) only, and contains
confidential and proprietary informatien. Unauthorized distribution, copying or disclosure is strictly
prohibited. If you have received this message in error, or are obviously not one of the intended recipients,
please immediately notify the sender by reply email and delete this email message, including any
attachments, Thank vou.
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Ha, Diana ENV:EX

From: Bennett, Timothy A FLNR.EX

Sent; Tuesday, September 27, 2011 11:34 AM

To: Becker, Judy § ENV:EX

Subject: FW: Mamguam rough zone ramping memo for Apri 15, 2011
Aftachments: Memo to Mare Nering re 15-Apr-11 Ramping Rate Monitoring.pdf

Please prirt and file under water filz 2000966,

Thanks!

Timothy Benneti, M.Sc, P.Eng.

Section Head, Water Allccation {South Coast Region)
Ministry of Forests, Lands and Natural Resource Operations
1070 - 152 Serect, Sur-ay, SCYIR0Y3

Fho {804 582-5227 Fx. {6041 532-5230

From: Marc Nering [mailto:mnering@capitalpower.com]

Sent: Tuesday, April 19, 2011 6:11 AM

To: Busto, Vince; "Knight, Francesca'; Bennett, Timothy A FLNR:EX

Cc: Jena Tufts; Michael Smith; Rudy Barrett

Subject: FW: Mamguarn rough zone ramping memo for April 15, 2011

Vincel/fFrancesca,
Please see aftached for Ecofish report an Aprii 11 ramping.

Marg

From: Elyse MacDonald [mailto:emacdonald@ecofishresearch.com]
Sent: Monday, April 18, 2011 3:38 PM

To: Marc Nering; Jena Tufts

Subject: Mamquam rough zone ramping mema for April 15, 2011

Good afternoon,

Attached please find the rough zone ramping memo for the event last Friday. As mentioned to Marc by phone on
Friday night, we found stranded ﬂsh._ Two stranded fish were found at the site ciosest 1o the pawerhouse and & fish
were found at the highway bridge, however 3 of these fish were found alive and returned to the Mamquam River,

In total, 7 dead fish were found.

Please see the attached memo for more description of the event.
blease let me know if you have any questions.

Regards,

Clse Maconald, Bose, RD.Bw, CPTSC
lzovironmental Binlogist, Projecs Maaager

Licafish Research Lid,
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ECOFISH

ernacdonald@ecofisheesearch.com

wanw,ecofishresearch.com

Suire 1000 333 Burrard Sueet, Vancouver, BC, VOC 2GE
Valee 604 608-5180; Fax: 604 6OR-6163; Cell: 604-785-0720

=430 Stk Srreer, Courtenay, BC, VON 13
Volce: 2300 334-3042; Fax 230 3971742

This email conraies confidential informaricn that is proprictary to Ecolish Research Led.. "Ths information 15 inrended ooy for
the personds; named 1a the destnation address. Unauthorized distribution, copyiag or disclosure is sericthe prohibared. IF vou
peceive this e-mail in error please delete it rmmediazelr,

This email message, including any attachments, is for the intended recipient(s) only, and contains
confidential and proprietary information. Unauthorized distribution, copying or disclosure is strictly
prohibited. If you have received this message in error, or are obviously not one of the intended recipients,
please immediately nolify the sender by reply email and delete this email message, including any
attachments. Thank you.
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¥ AN
MEMORANDUM
TO:; Marc Nering
F¥ROM: Elyse MacDonald
DATE: April 18, 2011
FILE: 1071-04.09

RE: Mamquam River Ramping Rate Monitoting

This memo describes the obsetvations made during ramping rate monitoting conducted for Capital
Power on the Mamquam River run-of-river hydroelectric project. Ramping through the rough zone
occurred in the evening of April 15, The plant was held at 15MW for as long as possible, and then
ramped at a ratc to cffeet 2.5 em/hr at the downstream permanent gauge (MQM-DSLGO1) unal
generation was 14 MW. At approximately 16:00 hrs, the plant quickly ramped through the rough
zone to 9 MW,

Crews were onsite to monitor fish stranding during the event. Broad-based and ‘hot spot’ searches
for stranded fish were conducted at the most upstream site (MQM-DSSDET), ~385 m downstream
of the tailrace, first, arriving at 16:50 hrs. A total of 100 m® was searched in 70 min. Crews then
moved to the furthest downstream site, MQM - DSDS02 ~5.1 km downstream of the tailrace, and
artived at 18:08 hes, 80 m® was searched in 60 min.

The downstream, permanent gauge (MOQM DSLGO1) recorded the events:
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Stage change was assessed based on recorded stage at MQM-DSLGOL. Stage ar 15:00 brs was 0.642
m, 'Lhe stage rose to 0.669 m at 15:46, before ramping down through the rough zone. Ramping
through the rough zone occutred between 15:46 ~ 17:06 hrs with a total stage decrease of 10.5 cm,
howevet, given the preceding rise in stage between 15:00 — 15:46 hrs, the tofal stage decrease from
15:00 hrs to 17:06 hrs was 1.8 cm. Stage retutned to pre-ramping levels, 0.669 m, by 18:04 hrs.

Table 1, below summarizes the stage change and rate of change as  resulting of the stage increase
prior to the rough zone ramping, ramping down through the rough zone, and the retura to pre-
ramping stage. The total stage change and rate of change is also calculared for the overall rate
hetween 15:00 — 17:06 hrs, as it is unlikely fish would move into marginal area in the 46 min of stage

increase prior to rough zone ramping. All rates are estimates based on 2 minute interval gange data,

Table 1. Summary of stage change, incident duration, and rate of change during
ramping Aptil 15, 2011

Date, Incident Date, ‘Uotal Stage Duration of Rate of Stage
Start Time IncidentEnd Stage Stage Change Stage Change
(hrs) Time (hrs) Start (m) End (m)  (m)*  Change (hr)  (m/hr)*
Apr.15,15:00  Apr15,15:46  0.642 0.669 0.027 0.767 0.035
Apr15,15:46  Aprl3,17:06  0.699 0.594 -0.105 1.333 -0.079
Apr.15,17:06  Apr.15,18:04  0.594 1669 0.075 1.967 0.078
Apr.13, 1500 Apr.15,17:06  0.642 .594 0.048 2.100 023

* negative numbers indicate stage decrease

Water temperature was approximately 4.0 °C during the evening in the Mamguam River. At MOQM-
DSSDO1, two stranded salmonids (Figute 1) were found (60 mm and 40 mm fork lengfh) in the area
that had dewatcred (Figure 2) while crews were onsite and had observed decreasing stage change.
At MQM-DSSDO02, crews found a total of 8 stranded fry, 3 of which were salvaged and returned to
the tiver alive (Figure 3 and Figure 4). Crews searched in marginal habitat where substrate was wet,

indicating the dried area due to ramping (Figure 5).
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Figure 1. Stranded salmonid fish found at MQM-DSSDO1.

Figure 2. Red arrow indicates area of observed dried habitat where stranded salmonids
fish were found at MQM-DSSDO1,
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Figurte 3, Stranded salmonid fish found at MQM-DSSD02.

Figure 4. Stranded salmonid mortalities found at MQM-DSSDO02.
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Figure 5, Red arrow indicates area of observed dried habitat where stranded fish were

found at MQM-DSSDO2.

NN RN

We recommend that Ministry of Environment and Ministry of Natural Resource Operations as well
as Fisheries and Occans Canada be notified of this stranding event as soon as possible,

Yours truly,

Ecofish Research Ltd.

rgned

Clyse MacDonald, B.Sc., R.P.Bio,, CPLSC

Project Manager, Environmental Biologist
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Ha, Diana ENV:EX

From: Bennett, Timothy A FLNR:EX

Sent: . Tuesday, September 27, 2011 11:34 AM

To: Becker, Judy S ENV.EX

Subject: FW: HADD's and fish kills {RE: Mamaquam rough zone ramping memao for April 15, 2011)

Please print and file under water file 2C000965.

Thanks!

Timethy Bannett, M.5c, P.Eng.

Saction Head, Water Allocation (South Coast Region)
Ministry of Forests, Lands and Natural Resource Operations
A7 - 152 Street, Surrey, BC VIR 0Y3

fh {604} S82-5227 Fx, (604} 58252335

From: Bustlo, Vince [maifto;Vince . Busto@dfo-mpo.ge.ca)

Sent: Tuesday, April 19, 2011 2:33 PM

To: Marc Nering; Knight, Francesca; Bennett, Timothy A FLMNR:EX

Ce: Jena Tufts; Michael Smith; Rudy Barrett; emacdonald@ecofishresearch.com; Clark, John
Subject: HADD's and fish kills (RE: Mamquam rough zone ramping mema for April 15, 2011)

Marc
Thank you for the draft report.

| have read through the draft and siand by the commenis presented by DFO to Capital Power in the e-mail we sent
yesterday afternoon. The plant must be operated in a manner that does not harmfully alter, disrupt or destroy
'HADD) fish habitat. or kill fil. Operation of the plant that results in a HADD or kills fish, that is not

specifically permitted through a Fisheries Act Authorization provided to Capital Power, is a coniravention of the
Fisheries Act. DFQ provided two suggestions as that may allow Capital Power to operate without contravening
sections 35 andfor 32 of the Fisherics Act As you recall, those suggestions were:

1. operating below 9 MW during times of the year when fry are present (such as in the fall for newly emerged
steelhead and during the late winter-early spring for other species ¢f anadremous salmoenids); or

2. operating with a higher IFR ("riparian flow release” from the intake) such that ramping effects will not adversely
impact fry.

DFO expects that Capital Power will investigate, without delay, which of the two suggestions would allow the piant to
maintain acceptabte ramping raies downsiream of the plant, or sufficient flow such that plant operation impacts to fry
and juvenile fish are mitigated.

As far as the draft report by Ecofish is concerned, it would be useful to know what he flows were within the diversion
reach and downstream of the power plant during the incident of April 15, 2011,

| lock forward to continuing our further discussion and resolution of this matter.

Vince Busto, B.A.S¢., P.Eng.

Habitat and & oftachnical Enginser | Ingédnisur de 1l'habkitat er de L'aydrotachnious
dzhitat and Enhancsnanit Branch ! Frotecilon el miss en valsur des habliats
Lower {raser River ie Las Fraser

risheriss and Qeeans Canada Zdchas ot o

100 Annacis Parkway, Uniz 3 190 Rrnac - 3 Page 28

FNR-2011-00224

28 of 138



lta, BC V3K 8R2 ' Delta (C.-B.Y Y3M GAD

=4
Sovernment of Carada ' Zeouvernement du Cans

Telephone/Téléphone  604-£636-8251

Tacsimile / Télécoplisur 6804-866-3R27

Pacitic Region 'Working Near Water’ website

htp:/enwvw pac.dfo-mpo.oe.cashabitat/ index-ena hitm

From: Marc Nering [mailto:mnering@capitaipower.com)

Sentr April 19, 2011 6:11 AM

To: Busto, Vince; Knight, Francesca; '"Timcthy.Bennett@gov.bc.ca’

Cc: Jena Tufts; Michael Smith; Rudy Barrett

Subject: FW: Mamguam rough zone ramping memo for April 15, 2011

Vince/Francesea,
Please see atiached for Ecofish report on Aprit 11 ramping.

Marc

From: Elyse MacDonald {mailto:emacdonald@ecofishresearch.com}
Sent: Monday, April 18, 2011 3:38 PM

To: Marc Nering; Jena Tufts

Subject: Mamguam rough zone ramping memo for Aprif 15, 2011

Good afterngon,

Attached please find the raugh zone ramping memo for the event last Friday. As mentioned to Marc by phone on
triday night, we found stranded fish. Two stranded fish were found at the site closest to the powerhouse and 8 fish
were found at the highway bridge, hawever 3 of these fish were found alive and returned to the Marmguam River.

In total, 7 dead fish were found.
Please soc the attached memo for more description of the event.
Please let me know if you have any guestions.

Regards,

Elese MacDonanld, B3¢, RP.Bio,, CPESC
Rrvirommental Biologist, Project Manager

Ecofish Research Lid.
EC@OFISH

emardonald@ecohshresearch,com
www,ecofshresearch.com

Suaite 000 333 Bureaed Sreeer, Vancouver, BC. VOC 268
Vorpee: 604 608-6180: Fase 604 608 6163 Cell: 604-783-6726

F-430 &h Srreet, Courtenay, BC, VON IN3 Page 29

FNR-2011-00224

28]

29 of 138



Vilce: 250 334-3042; Fax; 250 897-177

This emat! contains confidental information that is proprictary to Ecofish Research Tid. Thes information is intended oalv for
the person’s) named in the desanation address. Unawthoezed dismiburion, copring or disclosure 18 serictly prohibized. I von

recerve this e-mail in ervor please delete i immediacely,

This email message, including any attachments, 1s for the intended recipient(s) only, and contains

confidential and proprietary information. Unauthorized distribution, copying or disclosure is strictly
prohibited. If you have received this message in error, or are obviously not one of the intended recipients,

please immediately notily the sender by reply email and delete this email message, including any

attachments. Thank you,
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Ha, Diana EMV:EX

From: Bennett, Timothy A FELNR:EX

Sent: Tuesday, September 27, 2011 11:34 AM

To: Becker, Judy S ENVIEX

Subject; FW: Mamaquam Bi-Weekly Update - Aprii 20, 2011

Attachments: Memo to Mare Naring re 7-April 2011 Ramping Rate Monitoring. pof

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.Sc., P.Eng.

Section Head, Water Allacation {South Coast Region)
Ministry of Forasts, Lands and Matural Resource Operations
AT - 132 Sti=et, Suriay, B VIR GYE

P {EDAY BR2-5227 FuL (804 532-5233

From: Jena Tufts [mailto;:jtufis@capitalpower.com]

Sent: Wednesday, April 20, 2011 3:42 PM

To: 'Busto, Vince'; 'Knight, Francesca'

Cc: Bennett, Timothy A FLNR:EX; Stoddard, Erin M FLNR:EX; Babakalff, Scott C FLNR:EX; Michael Smith; Marc
Nering; Rudy Barrett; Robert Bressard; 'fjalewis@ecofishresearch.com’

Subject: Mamquam Bi-\Weekly Undate - April 20, 2011

Hello Francesca and Vinee,

In responsa to the latest incident that cccurred on April 18, 2017, Mamguarm operaticns will remain under 9 MW uniil
freshet flow from melting snow (not rainfall} guarantees uninterrupted operation well above the rough zone (25 MY
minimum).

Since our meeting at Mamqguam cn April 6, the carrective actions that were provided in the letter dated April 8 2011
are progressing.

1. The river leve! gauges have been installed.
2. The gommunication cable has been installed.
3. The PLC cards, which connect the river level gauges, have been ordered, unfortunately, we do not have an

astimated time of delivery for these PLC cards.

4. Mamquam runner instailation is progressing, however, due o some unforeseen delays and issues in re-assembling
the unit, the expected target date for the runner installation to be completed is May 7. A draft commissioning
orecedura has besn developed and Ecofish is currently reviewing this procedure.

5. Mamauam operations dropped through the rough zone on April 7, 2017%; no stranded fish were found. The memo
pravided from Ecofish for this rough zone ramping event is attached. :
The following tabie summarizes the corrective actions, task cwner and target dale.

Corrective Action Task Owner Target Date

Update manual control procedure to prevent future re-
occurrence of plant ramping up through rough zone, flows not Marc

, v ‘ . Iy Completed
able to sustain increased generation and then ramping down  Ncring P
through rough zone.
CPC to provide Fisheries and Oceans and the B.C. Minisiry of \ichacl
4 1 . - L € 1
2 Environment tae corrective action schedule that was L Completed

S .. . . : Smith
developed to mitigate ramping and fish stranding concerns. Page 31
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., CPC to confirm viabitity of reducing the rough zoue ramping  Marc

J range from 9-16 MW to 9-1. (W,

Neriny,

A CPC to provide a professional biologist's opinion regarding  Jena

monitoring in the diversion reach.

Tufts

A new runner on Unit 2 turbine is currently being installed.

. This new rumner will reduce ihe rough zone avoldance range  Marc
that is currently causing high vibrations that are detrimental to Nering

the turbine.

Vibration testing of new runner to determing new rough zonc  Marc

avoldance range.

During comrissioning of unit 2, determine and provide the
7 relationship between rough zone ramping, vibrations and flow

monitoring.

Nering

Marc
Nering

Six new flow/level sensors, 3 below inzake to measure spill Mare
wlar

§ and 3 below the powerhouse to measure total river tlow, will

be installed. Nering
Cable will be installed to directly cornect the river fiow Mar¢

“ gauges to the PLC programming. Nering
PLC programming will be updated to include the live data Mare
from the river level gauges. Nering

CPC to notify Fisheries and Oceans and the Ministry ol
Environment of any subscquent rough zone ramping events  Marc

that occur until the corrective actions have been fully

implemented.

12 .
challenges occurring at Mamaquam,

Nering

CPC to provide bi-weekly updates on the progress and Jena

Tuils

Dlease don't hesitate ‘o contact me if you have any questions.

Bast Regards,
Jena

Jena Tufts, M.Sc., 21T

Environmental Associate

Environment, Health and Saftety

Capital Power Corporation

(730) 392-5522 | jtufts@capitalpower.com

55,% Please consider the envirnnment before prirting this e-mall

This email message, including any attachments, is for the intended recipieni(s) only, and contains
confidential and proprietary information, Unaunthorized distribution, copying or disclosure is strictly
arohibited. If you have received this message in error, or are obviously not one of the intended recipients,
olease immediately notifv the sender by reply email and delete this email message, including any

y

attachments. Thank vou.

[

Completed
Completed

T-May-11
changerd [rom
May [. 2011

31 May-11

15-Jun-11

Completed

Completed

3-Jun-11

As Required

Ongoing

Page 32

FNR-2011-00224 32 of 13?



MEMORANDURM
TO: Murc Nering
FROM: Elyse MacDonald
DATE: April 18, 2011
FILE: 1071-04.09

RE: Mamguam River Ramping Rate Monitoring

This memo briefly describes the observadons made during ramping rate monitoring conducted tor

Capital Power on the Mamquam River ran-of-river hydroelectric project on April 7, 2011, Ramping

through the rough zone occurred on April 7 ac approximarely 21:34 hrs (all tmes PDT.

Crews were onsite 10 moniror potential tish S;_r:mdi{‘.-g after the rough zone ramping event. A hand-
based scarch was conducted at the previcusly established site downstream of the Highway 99 Bridge
(MQM-DSSDN2) berween 22:43 hrs and 00:15 hrs. An area of 200 m® of the stream margin was
hand searched for 2 toral of 40 minues at this site by two people (100 m upstream and downstreamn

of the bridge). No fish were found.

The gte downstreamn of the powerhouse (MQM-DSSDOT) was not searched duce o salety concerns

associzted with access after dark.

Stage change was assessed based on recorded stage downstreamn of the powerhouse Tigure 1) Tadle
1, helow sumemarizes the stage change auvd rate of change as a resulr of ramping down chrough the
cough zone for the April 7, 2011 incidens. The largest decline rate occurred at approxirnately 2034

21:56 ars and was -7.9 em (647 em to 56.8 cm in 22 min). Discharge at the beginaing of rw
. . 4 —r [y D

incident was 6.32 cms and. 133 ems at the end ot the incident

This rough zone incident was minimized as operations coatinued at t4 MW unnl it was clear stage
increases due to suow melr or forecast rain would not be realized and generation was recquired to be

reduced 1o 9 M\\C’,

Page 33 :
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Tigure 1. Watet levels recovded at HIQM-DAEY.GOT during the ramping event on Murch

20, 2011,
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Table 1. Summarty of stage change, incident duration, and rate of change on Aprit 7,
2011,
Logger Date, Incident Date, Incident Event .Sta,f_:t: S Swge Towal  Ave. Rawe Discharge Discharge
- "
Staet Time End Time  Duration {m} End (m) Stage  of Stage Start Cnd
“{mins} {rrmns) {(mins} Change  Change {cns) {cms)
fem)*  (om/ hep
MM-DSLGIT Apl V214 Apal §, 21:30 a7 0617 V368 -39 S2153 632 433

© Neganve aumber indicaes smge decrease
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Yours truly,

Ecofish Research Lid.

sizned

Tlvse MacDonald, M.Sc.,, R Bio., CTPESC

Tavironmental Bialngist, Proiect Manager
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Ha, Diana ENV:EX

From: Bennett, Timothy A FLNR:EX

Sent; Tuesday, September 27, 2011 11:34 AM

To! Becker, Judy S ENV:EX

Subject: FW: Mamquam Bi-Weekly Update - April 20, 2014

Please print and file under water file 2000966,

Thanksl

Timaothy Bennett, M.Sc., P.Eng,

Section Head, Water Allocation {South Coast Region}
Ministry of Farests, Lands and Natural Resource Operations
124770 - 152 Street, Surray, BC VIR 0Y3

PhIGNAY RED572F Fx. 1804 532-5235

From: Knight, Francesca [mailto:Francesca Knight@dfo-mpo.qgc.caj
Sent: Thursday, Apri! 21, 2011 8:54 AM

To: Jena Tufts; Busto, Vince
Cc: Bennett, Timothy A FLNR.EX; Stoddard, Erin M FLNR:EX; Babakaiff, Scoftt C FLNR:EX; Michael Smith; Marc

Nering; Rudy Barrett; Robert Brassard; flalewis@ecofishresearch.com
Subject: RE: Mamguam Bi-Weekly Undate - April 20, 2011

Hi Jena,

thank you for making the operational decision to maintain the plant operation at or below 8 MW until natural flows are
sufficient ta enable safer ramping through the rough zene.

I look forward to reviewing the commissioning precedure.

regards,

Francesca

Francesca Knight, M.Sc,, R.P.Bio.

Habkitat Biologist

Fisheries and Oceans Canada / Péches et Océans Canada

Qceans, Habitat and Enhancement Branch / Direction des océans. de 'habitat et de la mise valeur
Lower Fraser River - Le Bas Fraser

Unit 3 - 100 Annacis Parkway

Delta, BC V3M 6A2

Francesca. Knight@dfo-mpo.ge.ca

Ph: (604) 866-3191 ! Fax: (504) 666-6627
Squamish phone; 804-882-2040
Government of Canada - Gouvernament du Canada

Pacific Region "Working Near Water’ website _
httpfwww.nac.dfo-mpo.cc cashabitat/index-eng htm
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Trome Jena Tufts [meailtojiufts@capitaipower,com]

Sent: Aprit 20, 2011 3:42 PM

To: Busto, Vince; Knight, Francesca

C¢; "Timothy.Bennett@gov.bo.ca’; 'Stoddard, Erin '; *Babakaiff, Scott’; Michael Smith; Marc Nering; Rudy Barrett;
Robert Brassard; 'fjalewis@ecofishresearch.com'

Subject: Mamqguam Bi-Weekly Update - April 20, 2011

Hello Francesca and Vince,
In response o the latest incident that occurrad on April 15, 2011, Mamquam operations wilt remain under 8 MW uniil
frashet flow from melting snow (not rainfall} quarantaes uninterrupted operation well above the rough zone (25 MW

rinimum),

Since our meeting at Mamguam on Aprii 8, the corrective actiens that were provided in the letter dated April 8, 2011
are progressing.

1, The river level gauges have been installed.

2. The communication cable has been installed.

3. The PLC cards, which connect the river level gauges, have been ordered ynfortunately, we do not have an
estimated time of delivery for these PLC cards,

4. Mamaquam runner instaliation is progressing, however, due to scme unforeseen delays and issues in re-assembiing

the unit, the expected target date for the runner instatiation to be completed is May 7. A draft commissioning
procedure has been developed and Ecofish is currently reviewing this procedure,

5. Mamquam operations dropped through the rough zone on April 7, 2011; no stranded fish were found. The memo
provided from Ecofish for this rough zone ramping event is attached.
The following table summarizes the corrective actions, task owner and target date.

Corrective Action Task Owner Target Date

Update manual control procedure to prevent [uture re-
oceurrence of plant ramping up through rough zone, flows not Mare

the turbine.

Vibration testing of new runner to determine new rough zone  Marc

> avoidance range. Nering
During commissioning of unit Z, determine and provide the Marc

7 relationship between rough zone ramping, vibrations and flow ;\Terincr
monitoring. ) &
Six new flow/level sensors, 3 below intake to measure spill Mare

8 and 3 below the powerhouse to measure total river flow, will Neriny
be installed. : !
Cable will be instailed to directly connect the river flow Mare
aauges to the PLC programming, Nering
PLC programming will be updared to include the hive data Marc
from the river level gauges, Nering

[

. S n , . . : Completed
able to sustain increased generation and then ramping down  Nering P
through rough zone.

CPC to provide Fisheries and Oceans and the B.C. Ministry of Michael

z Covironment the corrective action schedule that was 51‘{1:-11 ~ Completed
developed to mitigate ramping and [ish stranding concerns. o

. CPC to confirm viability of reducing the rough zone ramping  Marc Completed

" range from 9-16 MW to 9-15 MW, Nering T
CPC 10 provide a professional biologist's opinion regarding  Jena

4 L0 provite @ profes & d = S Completed
monitoring in the diversion reach. fufts
A new runner on Unit 2 turbine is currently being installed. - Mav11
- This new runner will reduce the rough zone avoidance range  Marc SR

. changed from

® that is currently causing high vibrations that are detrimental to Nering | 2011

31-May-11

15-Jun-11

Completed

Completed

30-lun-11
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CPC to notify Fisheries and Mreans and the Ministry of
.1 Environment of any subsequ.. . rough zone ramping events
" that occur until the corrective actions have been fully
implemented.
.5 CPC 10 provide bi-weekly updates on the progress and
"7 challenges occurring at Mamguam.

Plzase don't nesitate to contact me if you have any questions.

Best Regards.
Jena

fena Tufts, M.Sc, ELT.

Environmental Associate

Environment, Health and Safcty

Capital Power Corporation

(780) 392-5522 | jtults@capitalpower.com

g;s% Please consicer the environment before printing this e-mat!

Marc
Nering

Jena
Tufis

As Required

Ongoing

This email message, including any attachments, is for the intended recipient(s) only, and contains
confidential and proprictary information. Unauthorized distribution, copying or disclosure is strictly

prohibited. If you have received this message in error, or are obviously not one of the intended recipients,

please immediately notify the sender by reply email and delete this email message, including any

attachments. Thank vou,
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a, Diana ENV:EX

From: Bennetl, Timothy A FLNR:EX

Sent: Tuesday, September 27, 2011 11,34 AM

To: Becker, Judy S ENVIEX

Subject: FW: Mamauam Bi-weekly Update - May 4, 2011
Attachments: Mamauam Commissioning Procedure - G2.doc

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.5c., P.Eng.

Saction Head, Water Allozation (South Coast Region)
Ministiy of Forests, Lands and Natural Rescurez Operations
10470 - 157 Spreet, Surrzy, BC VIR OV3

P (804) 5R2-5227 Fx, (504} 332-3235

From: Jena Tufts [mailto:jtufts@capitalpower.com]

Sent: Wednesday, May 4, 2011 3:35 PM

To: 'Busta, Vince'; 'Knight, Francesca’

Cc: Bennett, Timothy A FLNR:EX; Stoddard, Erin M FLNR:EX; Babakaiff, Scott C FLNR:EX; Michael Smith; Marc
Nering; Rudy Barrett; Robert Brassard,; 'Elyse MacDonald'; 'flalewis@ecofishresearch.com’

Subject: Mamguam Bi-weekly Update - May 4, 2011

Hello Vince and Francesca,

Runner installation at Mamaquam is progressing. however, the contractor is behind schedule; commissioning of the
unit is expected 10 begin between May 9 and May 16. As requested, please find attached a procedure cutlining both
the operational and environmental considerations for unit 2 commissioning. The environmental considerations
outtined in the attached procedure were taken from the project nroposal and cost estimate that Ecofish provided for
the commissioning of unit 2.

The following table summarizes the comractive actions, task owner and target date.
Corrective Action Task Owner Target Date
Update manual control procedure to prevent future re-occurrence
of plant ramping up through rough zove, flows not able to sustain Marc
increased generation and then ramping down through rough INering
zone.

Completed

CPC to provide Fisheries and Oceans and the B.C. Ministry of .

A i \ . ; Michael :

2 Environment the corrective action schiedule that was developed Smith Completed
to mitigate ramping and fish stranding concerns. )

. CPC to cenfirm viability of reducing the rough zone ramping Mare .
3 . L _ Mt = = . Completad
range from 9-16 MW fo 9-15 MW. Nering !
. CPC to provide a professional biologist's opinion regarding Jena .
4 L . ) : i . Completed
monitoring in the diversion reach. Tutts ;
A new runner on Unit 2 turbine is currently being installed. This
new runner will reduce the rough zone avoidance range that s Marc 7 My ]
~ currently causing high vibrations that are detrimental to the Nering i
turbine.
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Vibration testing of new runper to determine new rough zone Ma 31-Mav-11
31-May-

avoidance range. New ..y
During coramissiouing of unit 2, determine and provide the Mare
7 relationship between rough zone ramping, vibrations and flow | -:riﬁ 15-Jun-11
monitoring. menng
Six new flow/level sensors, 3 below intake to measure soill and 3
: ol . Marc
8 below the powerhouse to measure total river flow, will be Fot Completed
, ' Nering
installed. -
Cable will be installed to ditectly connect the river flow gauges  Mare .
_ _ . i © o Completed
to the PLC programming. _ Nering
PLC programming will be updated to include the live data from  Mare A-fune] |
. . air= -
the river level gauges. Nering
CPC to notify Fisheries and Oceans and the Ministry of Mar \s
larc A

|1 Environment of any subsequent rough zone ramping events that

. L . ; o Nering  Regquired
oceur until the corrective actions have been fully implemented. -

., CPC to provide bi-weekly updates on the progress and Jena

12 : oo Ongoing
challenges occurring at Mamdaquam., Tufts A

Rest Regards,
Jena

Tena Tufts, M.Sc., ELT.

Environmental Associate

Znvironment, Health and Safety

Capital Power Corporabion

{780) 392-3522 | jtults@capitalpower.com

g5 Please consider the anvirorment tefore adinting this e-mal

This email message, nciuding any attachments, is for the intended recipient(s) only, and contains
confidential and proprietary inlormation. Unauthorized distribution, copying or disclosure is strictly
seohibited. If you have received this message in crror, or are obviously not one of the intended recipienis,
slease immediately notify the sender by reply email and delete this et ail message, including any
ajlachmenis. Thank vouw
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Mamguam Generating Station
Operations Procedure

SUBMITTED BY: JENA TUFTS DATE: May 3, 2011

APPROVED BY: MARC NERING DATE: May 3, 2011

Revision No. 1 RevISED By: DaTeE REVISED:
ity 2 OoMMIEm SO - Mlay A0

INTRODUCTION: This procedure details the operational and environmental steps for commissioning unit

2.

RESPONSIBILITIES: Operations staff are required to follow this procedure

DEFINITIONS:

Rough Zone — Between 9-16MW the Mamquam units experience resonance.

causes high vibrations which are highly detrimental to the turbine.

Ramping — The process of raising or lowering unit output, and the time it takes to
achieve this.

This

River staff gauge — The gauge in the river that operators can view to determine water

level

HMI — Human Machine Interface (the unit control screen)

OPERATIONAL PROCEDURE:

Step One

Ensure unit is ready for operation:

Al unit parameters in spec (bearing clearances, brush gear, etc.)
Receiving correct signal from all rtd's {bearings, bearing sumps, stator, etc.)
Receiving correct readings from vibration probes

Cooling water system checked for leaks

Tyton seat pressured up check for leaks (seal airfbarrier water/fiush water)
Qil reservoirs filled to correct level and reading correctly on HMI

86R trip wire re-connected

Brake lines instalied

Speed sensor installed

Brush gear/grounding brush installed

Purge airfvac extract working

etc

Rewvision No,
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Step 2

Take plant offline:

Water Up G2:

Restart G1:

*

Step Three

Perform functional checks G2:

Step Four
Stage 1 Unit Rolling Procedure:

Stage 2 Unit Rolling Procedure:

»

Ramp down G1
Do not exceed 2.5em/hr river ievel change while ramping
Take plant offline and lock out units for diver entry

Divers o rernove PRV piug

Cross flood G2 draft tube

Check for leaks in shaft seal, head cover area, and draft tube
Lift stop log

Remave lockout G1
Bring G1 back online and ramp at alfowable rate :

Create temporary lift on lockout for HPU/ift pump operation

Check wetted wicket gate/PRV gperation and timing (SKT to set up recording equipment)
Check lift pumpfpressure switch operation

Check seal pump operation

Check air seal operation

Check brake operation

Check speed pickup operation

Ete.

Remove jockow

Prepare log sheet for recording unit rpm/bearing temps/vibration

Vibration technician to set up recording equipment

Have operations staff at all levels to check for leaks/noises/ etc.

Ensure [ift pump is operational {shouid be known already, since they will have done rotations)
Open TIV seais

Open wicket gates to initiate slow rol

Once rolling, continually monitor/record all operating parameters

Open wicket gates in increments to 100% while recording operating parameters
Let unit roli at 100% for 15 minutes to ensure proper operation

Once satisfied, close seals and wicket gates

Ensure brakes work while stopping unit

Open T/

Open wicket gates to start unit rolling

Record unit parameters

Open wicket gates in increments to achieve 50/100/150/200 etc. until 650 rpm is reached (while recording
unit paramsters throughout)

Remain at 650 rpm for 30 minutes to heat soak unit and centinue monitoring unit parameters

Quickly ramp unit to 800 rpm (to simulata transient over-speed condition during a load rejection) and then
immediately drop back to 650 rpm

Monitor unit parameters again at 650 rpm for 10 minutes

REWSION N,
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+ Once satisfied, ramp down and close TIV and stop unit

Step Five

Start Unit:

« Bring unit online following normal procedure (while recording and monitoring all unit parameters and with
operations staff checking for noises/leaks/etc.}

» Ramp unit from 2MW upwards in 0.5 MW increments while monitoring/recording unit parameters. Ramping
to foliow allowable environmentai ramping guidelines.

s While ramping oceurs, bearing/draft tube vibration levels to be monitored
Technicians to be alert for rough zone operation/critical frequencies/cavitation/vibration etc.

« Engineering/vibration staff to determine rough zone avoidance areas, maximum permissible output, and
any other operational parameters and limitations (max vibrationftemperaturss/etc.)

Step 8ix

Trip Test:
« Ensure water flows are sufficient for trip testing
+ Have all testing gear installed/ready
s  Cperate unitin 7-8 MW range
+ Initiate unit trip that will not close TIV
« Record resulls to ensure correct operation of wicket gates/intensifier/PRV
« Ensure PRV ramp timing is correct and matches allowable ramping for river.

ENVIRONMENTAL PROCEDURE (as per project scope and cost estimate provided by Ecofish Research Ltd):

Testing and commissioning procedures for upgrades to G2 are estimated to take between two 1o four days. Ecofish
staff will be on site for Steps 2, 4, 5, and 6 of the operation procedure. Steps 1 and 3 do not require significant
ramping, start-up, or shutdown of either generator units, therefore monitoring is not required.

Step 2 will include shutting the plant down and then starting at least one generator. After shutting the plant down, a
significant amount of work {~3 hours) is required to remove the pressure release value (PRV) plug. To monitor the
shutdown, one crew of two staff will be stationed at each of the two established downstream fish stranding
monitoring sites (MQM-DSSD01 and MQM-DSSD02), for four staff total. To monitor the start-up, crews monitoring
the downstream sites will have time to move into the diversion reach, which requires a minimum of three hours to
safely access from the road, and monitor the pre-established monitoring sites within the canyon. Step 2is
anticipated to take one day o complete.

Step 4 will require starting up and shutting down each of the two generators. Four crews of two staff (eight staff
total) will monitor fish stranding at the same upstream and diversion sites as during Step 2. Given the short time
anticipated between start-up and shutdown, crews will not have time to move between the upstream and diversion
sites, and so will monitor the same sites throughout the day. Step 4 is anticipated to require one to two days to

complete.

Steps 5 and 6 will start up both generators and complete load testing for the upgraded G2. This will require staff
downstream and in the diversion to monitor fish stranding in case of sudden shutdowns during load testing and to
monitor ramping generators up between load tests. A full load rejection is not anticipated, however, crews will
monitor MQM-DSSD01 and MQM-DSSD02 as a contingency measure in case of emergency shutdown. Steps 5
and 6 combined are anticipated to be completed in one day with monitoring by four crews of two staff (eight staff

total).

Methodelogy for ramping monitoring will follow the scope of work for Ecofish's September 2010 ramping tests, with
staff recording stage and wetted width measurements at regular intervals and a portable pressure fransducer
recording stage at each monitoring site (10 second intervais).

CAUSERSIDIANAHAVAPPOATAILGCALIMICROSOFTUANCOWS TEMPORARY INTERMET
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Schedule

Step 2 is anticipated {o commence between May 9 and May 16, 2011. If testing is completed when monitoring sites
are at bankfuli width, it may only be necessary o have crews in place for the commencement of Step 4 to
determine whether or not stage change will be significant enough to dry river margins. If stranding potential is
deemed to be a non-issue due to high discharge, monitoring fish stranding will not be required for the remainder of
commissioning.
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Ha, Diana ENVIEX

From: Bennelt, Timothy AFLNREX

Sent: Tuesday, September 27, 2011 11:34 AM

To: Secker, Judy S ENV.EX

Subiject: FW: Mamquam - Rough zcne ramping May 8, 2011

Attachments: Memo to Mare Nering re May 6 2011 Ramping Rate Monitoring. pdf

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.5c, P.Eng.

Section Head, Waler Allocation {South Coast Region)
Ministry of Forests, Lands and Natural Resource Operations
10470 - 152 Street, Surrey, BOCW3ALYS

PRIBNAY REZ B227 Fx {AC4) 532-5233

From: Jena Tufts [mailto:jtufts@capitalpower.com]

Sent: Thursday, May 12, 2011 11:28 AM

To: 'Busto, Vince'; 'Knight, Francesca'; Bennett, Timothy A FLNRGEX

Cc: Marc Nering; Michael Smith; Rudy Barrett; Rohert Brassard; fjalewis@ecofishresearch.com’; Serkan Fikirdanis
Subject: Mamguam - Rough zone ramping May 6, 2011

Helle Vince and Francesca,

n cur Aprii 6 mesting at Mamauam, you reguestad to be notified of aif rough zone ramping events that cccur at our
Marnquam facility. On May &, the Upper Mamauam facility informed our operations that they were having operational
issUes. Mamguam staff immediately observed a drop in river flows and took emergency measures to mitigate the
downsirearm impacis of this event. Due to the operational issues at the Upper Mamguam facility, our Lower
Mamaguam facility was required to drop through the rough zone to match flows and avoid tripping offline due to low
nead pond levels. Ecofish craws were on site to moniter the rough zone ramping event and subsequently found 2
dear fry at the upsiream site near the powerhouse.

Pleagse find attached the memo prepared by Ecofish deatailing ihis rough zone ramgping event. | have also attached a
graph showing the drop in river levels from the gauge upstream of Raffuse Creek,
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Bes! Regards.
Jena

{ena Tufts, M.Sc, ELT.

FEnvironmental Asscciate

Environment, Health and Safety

Capital Power Corporation

(7803 392-5522 | jtutts@capitaipower.com

5’% Plaase consider the environment bafare printing this 2-mail

This email message, including any attachments, is for the intended recipicnt(s) cnly, and contains
confidential and proprietary information, Unauthorized distribution, copying or disclosure is strictly

nrohibited. It you have received this message in error, or arc obviously not ane of the intended recipients,

nlease immediatelv notify the sender by reply email and delete this email message, inciuding any
attachments. Thank vou.
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ECOFISH

AR LTk
MEMORANDUM
TO: Marc Nering
FROM: Elyse MacDonald
DATE: May 8, 2011
FILE: 1071-04.09

RE: Mamquam River Ramping Rate Monitoring

This memo briefly deseribes the obsetvations made during ramping rate monitoring conducted for
Capital Power on the Mamguam River run-of-river hydroelectric project on May 6, 2011, This rough
zone event was the tesults of operations of the Upper Mamauam River project. CPC was netified in
the morning of May 6 that flow release downstream of the Upper project tailrace and thus the
Lower Mamquam Proejet used therr headpond to lessen the downstream impact by releasing some
of the stored water, Generation at the Lower project was immediately cuttailed from 28 MW to 14
MW, in an attempt to avoid rough zone ramping, however, flow was not restored upstream and the

Tower project shut down generation.

Stage change was assessed based on recorded stage downstream of the powerhouse (Figure 1). Table
1, surmmarizes the ramping incidence based on data from the downstream hydrometric gauge
MOM-DSLGOT), Three non-compliance events were recorded, with the first from 10:58 hrs until
11:34 hrs and the second from 11:54 hrs until 12:50 hrs and the third trom 13:02 hrs unnl 13:50 hrs
(Table 1 and Figure 1), During the first event was most severe with stage decrease of 23.2 em in 36
minutes and a stage change of -23.5 cm was recorded in one hour. Stage began to rise quite quickly
and so, the average stage change rate over this ime would not adequately convey this event.

Crews were onsite to monitot potential fish stranding during and after the rough zone ramping
event. The site downstream of the powerhouse (MQM-IDSSII01) was also hand-searched between
12:00 and 12:40 hrs. A total area of 100 m” was sampled and two dead and two live fry were found.
COne dead frv appeared fresh (Figure 2) while the other appeared to be in poor condition. Both dead
fry were found in approximately 5 cm depth in isolated pools and measured 30 mm and 32 mm
(fork length), Two live fry were found in isolated pools, one in the same pool as the dead fry in

good condition. Both were captured and returned to the mainstem.

A hand-based search was conducted at the previously estublished site upstream and downstream of
the Highway 99 Bridge (MQM-DSSD02) between 13:30 and 14:50 hrs. An area of 200 m® of the
stream margin and overland channel on river right was hand searched for a total of 71 minutes at
this site by three people (100 m* upstream and 100 m® downstream of the bridge). No dead fish
were found, but two live fish were seen in search areas upstream of the bridge, One of the two live
fish was caught and recorded to be healthy and of approximately 35 mm (fork length). The second

live fish appeared to be similar in size.
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Figure 1. Watcr levels recorded at MQM-DSLGO1 during the ramping events on May 6,

2011,
IEEE: -—
[RFE
114
{8 f "
(o0 P .'r*'ﬁ 1{ ‘“\ ,:"‘-v‘r“"’i,-‘ﬂmr"‘}f’ R
t 44 i | \ \ \ﬂ,-'a
102 e Pos o ] ety
) juof e
£ ose- e EHE
= i wﬁ,d;*-\“.m_v_u\,:‘;'\é&"‘\ﬁ‘ | HERY
5 0,55 e Lyl v
L0494 Vi II,I
F 052+ N
¥ oo ‘
&8 088+
088 1
0.844 1
1324 i
LER
0.7 ¢
G 7E -
BREE
ar2 e L T L e e S S s S S S R
12,00:00 180090 00:00:C0 CECL00 12000 16.00:00 £0.05.00 06 Co.00
95051 1 05651 1 O6.0EA T CELEH B50511 si0sA1 o7 D785 ¢
Tire
Table 1. Summary of stage change, incident duration, and rate of change on May 6
compared to ramping the rough zone ramping event on April 7, 2011.
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Figure 2. Dead fry found in good condition at MQM-DSSD01.

£ A

Yours truly,

Ecofish Research Ltd.
sipred

Flyse MacDonald, M.Se,, R.P.Bio., CPESC

Environmental Biologist, Project Manager
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Fia, Diana ENV:EX

From: Benrett, Timothy A FLNREX

Sentt Tuesday, September 27, 2011°11.34 AM

To: Becker, Judy S ENVEX

Subject: FW: Mamauam - Rough zone ramping May 6, 2011

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.5¢., P.Eng.

Section Head, Water Allocation {South Coast Region)
Ministry of Forasts, Lands and Matural Resource Operations
10870 - 132 Street, Surrey, BOYWIR QY2

Ph. {5014} 582.5337 v, {604} 5A2-5235

From: Knight, Francesca [mailto: Francesca. Knight@dfo-mpo.ge.ca’l

Sent: Thursday, May 12, 2011 3:10 PM

To: Jena Tufts; Busto, Vince; Bennett, Timothy A FLMNR:EX

Cc: Mare Nering; Michael Smith; Rudy Barrett; Robert Brassard; fialewis@ecofishresearch.com; Serkan Fikirdanis
Supject: RE: Mamquam - Rough zone ramping May 6, 2011

Hi Jena, thank you for the notification of this event. it would be helpful to know just what happened at Upper
Mamquam that resulted in the flow interruption. | have tried to contact some folks at transAlta, but am not having any
luck. | don't suppose yourself or Marc would have a name and number for the Upper Mamaguam operator?

regards,

Francesca

Francesca Knight, M.5¢., R.P.Bio,

Habitat Biologist

Fisheries and Ocesns Canada/ Péches et Océans Canada

Oceans, Habitat and Enhancement Branch / Direction des océans, de I'habitat et de la mise valeur
{ ower Fraser River - Le Bas Fraser

Unit 3 - 100 Annacis Parkway

Delta, BC V3M 6A2

Francesca. Knight@dfo-mno.qe a8

Ph: (804) 666-3181 / Fax: (804) 566-8627
Sguamish phone: 604-892-2040
Governmeant of Canada - Gouvernement du Canada

Pacific Region "Working Near Water’ website

From: Jena Tufts {mailto:jtufts@capitalpower.com:

Sent: May 12, 2011 11:28 AM

To: Busto, Vince; Knight, Francesca; 'Timothy.Bennett@gov.be.ca’ Page 51
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26 Mare Nering; Michael Smith; Rudv Barrett; Robert Brassard; 'Haiewis@accfishrasearch.com’; Sarkan Fikirdanis
Hubiect: Mamguam - Rough zone  iping May 6, 2011

Felo Vince and Francesca,

In our Acril 6 meeting at Mamquarr, you requested to be notified of all rough zone ramping events that occur at our
Mamquam facility. On May 6, the Upper Mamaquam facility informed our operations that they were having operational

ssues, Mamaquarn staff immediasely observed a dron in rivar fiows and took emergency measures to mitigate the
downstream impacts of this event. Due to the ogerational issues &t the Upper Mamguam facility, our Lower
Mamauam facility was required o drop through the rough zonhe o maLCh ﬂcws and avoid iripping offline due to iow
head pond levels. Ecofish crews were on site to moniier the rough zene ramping even: and stbsequently found 2
dead fry at the upsiream sile near the powerhouse.

Please find attached the memao prepared by Ecofish detailing this rough zone ramping event. | have also attached a
graph showing the drop in river levels from the galige upsiream of Raffuse Creek.
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Best Regards,
Jena

fona Tufts, M.Sc, ELT.
Environmental Associate
Environment, Health and Safety
Capital Power Corporation
(780} 392-5522 } itutts@capitalpower.com

5% Please consider the environment befare prirting this e-miail

This cmail message. including any attachmeats. is for the intended recipient(s) oaly, GRERr T R BE
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confidential and proprietary information, Unauthorized distribution, copyivg or disclosurs is stricily
prohibited. If vou have received s message in error, or are obviously mo  ne of the intended recipients,
please immediately notify the sender by reply email and deleie this email message, including any
attachments. Thank you.
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Ha, Diana ENV:EX

From: Bennett, Timathy A FLNR:EX

Sent: Tuesday, September 27, 2011 11:34 AN

To: Becker, Judy S ENVIEX

Subject: FW: Mamauam - Rough zone ramping May 6, 2011

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.Sc., P.Eng.

Section Head, Water Allacation (South Coast Reglon)
mMinistry of Forests, Lands and Natura! Resource Cperations
10470 - 152 Straet, Surrey, BC VIR 0Y3

Ph. (604) 532-5277 Fe {604} 587-5735

From: Marc Nering [malltg:mnering@capitalpower.com?

Sent: Thursday, May 12, 2011 3:20 PM

To: Knight, Francesca; Jena Tufts; Busto, Yince; Bennett, Timothy A FLNR;EX

Cc: Michael Smith; Rudy Barrett; Robert Brassard; flalewis@ecofishresearch.com; Serkan Fikirdanis
Subject: RE: Mamquam - Rough zone ramping May 6, 2011 '

Hi Francesca,

My understanding is that their plant tripped offline and the bypass did not open, cutting off the flow in the Mamquam
river until their intzke spill reached downstream. The only inflow into our headpond was the Raffusa Creek.
Transalta contact numbers are:

604 898 8297 plant
604 848 5194 gperator cell {Randy)
804 815 9866 operator celt {Sal)

Regards,

Marc

Fram: Knight, Francesca [mailto:Francesca. Knight@dfo-mpo.ac.ca]
Sent: Thursday, May 12, 2011 3:10 PM

To: Jena Tufts; Busto, Vince; Timothy.Bennett@qov.bc.ca

Cc: Marc Nering; Michael Smith; Rudy Barrett; Robert Brassard; fialewis@ecofishresearch.com; Serkan Fikirdanis
Subject: RE: Mamquam - Rough zone ramping May 6, 2011

Hi Jena, thank you for the notification of this event. it would be helpfui to know just what happened at Upper
Mamauam that resulted in the flow interruption. | have tried to contact some folks at transAlta, but am not having any
luck. | den't suppose yourself or Marc would have a name and number for the Upper Mamquam operator?

regards,

Francesca

Page 54
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Francesca Knight, M.8c., R.P.Bio.

Habitat Biologist

Fisheries and Oceans Canada / Péci s et Océans Canada

Cceans, Habitat and Enhancement Branch / Directicn das oceans, de 'habitat et de ia mise valeur
L.ower Fraser River - Le Bas Fraser

Unit 3 - 100 Annacis Parkway

Delta, BC V3M 6A2

Francesca Knight@dfo-mpo.ge.ca

Ph: (604) 866-3191 [ Fax: (604) 666-6627
Sguamish phone: 604-892-2040
Gaovernment of Canada - Gouvernament du Canada

Pacific Region 'Working Near Water' website
hipfwivw. pac.dfo-mpo.ge.ca/habitat’index-eng him

From: Jena Tufts [mailto:jtufts@capitaipower.com]

Bant: May 12, 2011 11:28 AM

To: Busto, Vince; Knight, Francesca; Timathy.Bennett@gov.bc.ca’

Cc: Marc Nering; Michael Smith; Rudy Barrett; Robert Brassard; 'flalewis@ecofishresearch.com’; Serkan Fikirdanis

Subject: Mamguam - Rough zone remping May 6, 2011

Heillo Vince and Francesca,

in our April 8 meeting at Mamquam, you requested to be notified of all rough zone ramping events that occur at our
Marnquam facility. On May 6, the Upper Mamauam facility informed our operations that they were having operational
jssues. Mamguam staff immadiately observed a drop in river flows and tock emergency measures o mitigate the
downstream impacts of this event. Due {c the operational issues at the Upper Mamquam facility, our Lower
Marnguam facility was required to drop through the rough zone to match flows and avoid tripping offiine due tc low
head pond levels. Ecofish craws were on site to monitor the roligh zone ramping event and subsaquently found 2

daad fry at the unstream site near the powerhouse.

Please find attached the memo orevared by Ecofish detailing this rough zone ramping event. | have also attached a
graph showing the drap in river levels ‘rom the gauge upsiream of Raffuse Creak,
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Best Regards,
Jena

Tena Tufts, M Sc, ELT.

Environmental Associale

Environment, [fealth and Safety

Capital Power Corporation

(780) 392-5322 | jtufts@capitalpower.com

5’% Please consider the environment before printing this e-mai

This email message, including any attachments, is for the intended recipieni(s) only, and contains
confidential and proprietary information. Unauthorized distribution, copying or disclosure is strictly
prohibited. I{ you have received this message in error, or are obviously not onc of the intended recipients,
please immediately notify the sender by reply email and delete this email message, including any
artachments, Thank vou.

This email message, including any attachments, is for the intended recipient(s) only, and contains
confidential and proprictary information, Unaunthorized distribution, copying or disclosure is strictly
orohibited. If vou have received this message (1 error, ot are obviously not one of the intended recipients,
please immediately notifv the sender by reply email and delete this email message, including any
artachments. Thank vou.
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Ha, Diana ENV:EX

From: Bennett, Timothy A FLNRIEX

Sent: Tuesday, September 27, 2011 11:33 AM
TJo: Becker, Judy S ENV.EX

Subject: FW: Plant trip event on May 8

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.Sc., P.Eng.

Section Head, Water Allocation [South Cozst Region)
Ministry of Forests, Lands and Matural Resource Operations
10470 - 157 Street, Surray, BOVAR 0V3

Pho1S0AY 5325237 My {204} 533-3225

From: Busto, Vince [mailto;Vince. Busto@dfo-mpo.ge.cal
Sent: Thursday, May 12, 2011 5:03 PM
To: Knight, Francesca

Cc: Bennett, Timothy A FLNR:EX; Babakaiff, Scott C FLNR:EX; Stoddard, Erin M FLMR:EX

Subject: RE: Plant trip event on May 6

Francesca
Good direction. I wili eall you to discuss this tormorow.,
n?

S0 ... we have another 2 or three powerplants stated for this syster

Vince Busto, B.ASe, P.Ene.

Habitat and Flydrotechnical Lngineer i Ingénieur de I'habitat et de Phydrotechnique

Habitat and Enhancement Branch Protection et nuse en valeur des habitats
Lower Fraser River i Le bas Fraser

Fisheries and Oceans Canada | Péches ¢t Océaas Canada

100 Annacis Parkway, Unit 3 i 100 Annacis Parkway, Unit 3

Delta, BC V3M 6A2 Delta (C.-B.} V3M 6A2

Government of Canada I Gouvernenent du Canada

Telephore/Téléphone 604-666-8281
Facsimile / Télécopieur 604-666-6627

rom: Knmight, Francesea

Sent: Thu 571272011 3:35 PM

To: 'Randall_Vriend{@transalta.com'

Ce: 'Christine Nicholls', 'Matt_Helder@transalta.com’; Busto, Vinee
Subject: Plant trip event on May 6

Hetl Randy,

Thanks for the chat this afternoon. Basically, as [ understand it, the plant ipped otf-line, and was off-line for about 2 hours, The
bysass valve did not function properiy. remaining mostly closed, for about 43 minutes. [ believe shortly after the plant tripped,
vou started spilling from your headpond, but there would have been a lag time associated with that water making it the 2km to
down below the tailrace. The plant was releasing an [FR of just under 2 cms. and the river inflows inwo yilageabfond were about
13418 cms. It's a distance of about 700m from vour tatlrace down to the Lowar Mamquam headpond, with MRIRE11-06224

1
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providing input to the Mamaquam abow 300m downstream of your tailraze.

As we discussed on the phone, we wotn.. tike 10 see the flow/stage data [rom youor gavging stations {according to Sunwmit
Cnvironmental's report, there is a gauge ahout 100m upstream of the powerhouse and just downstream of ths fatlrace). Thess data
will help vs to better understand the dusation of flow interruptions.

regards,

Trancesca

Francesea Knighe, M.5c., R.P.Bio.

Habitat Biologist

Fisheries and Oceans Canada / Péches et Océans Canada

Qceans. Habitat and Enhancement Bronch / Direction des océans, de Uhabitat et de la mise valsur
Lower Fraser River - Le Bas Fraser

Unit 3 - 100 Annacis Pariowvay

Della, BC VIM 6AZ

Francesca. Knight/@dfo-mpo.ge.ca

Ph: {6043 660-3191/ Fax: (604) 666-6627
Squamish phone: 604.-392.2040
Government of Canada - Gouvernerent du Canada

Pacific Region "Working Near Water' website
hito: S www pag dto-mpo.ec.ca'habitat/index-eng hitm
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Ha, Diana ENV:EX

R N £ % RS LA

From: Bennelt, Timothy A FLNR:EX

Sent: Tuesday, September 27, 2011 11:33 AM
To: Backer, Judy S ENVEX

Subject: F\W: Mamguam Bi-Weekly Update - May 17

Please print and file under water file 2000966,

Thanks!

Timothy Bennett, M.5c., P.Eng.

Section Haad, Water Allocation {Scuth Coast Region)
Ministry of Forests, Lands and Natural Resource Qoerations
10470 - 252 Straar, Sarrey, SCVIR OV

Ph,E0AY 3823337 Fe (B04) 5323225

From: Jena Tufts [mailtojtufts@capitalpswer,com]
Sent: Tuesday, May 17, 2011 9:45 AM
To: 'Knight, Francesca'; 'Busto, Vince'

£¢: Bennett, Timothy A FLNR:EX; Stoddard, Erin M FLNR.EX; Babakaiff, Scott C FLNR:EX; Michael Smith; Marc
Nering; Rudy Barrett; Robert Brassard; 'Elyse MacDonald'; 'flalewis@ecofishrasearch.com’

Subject: Mamquam Bi-Weekly Update - May 17

Hello Francesca and Vince.

Runner instailation is expected to be completed May 13 with commissioning start
Jpdates at this ime.

ing scon atler. There are no other

Beiow is the corrective action table to indicate the upcoming correciive actions and he items that have alreacy been

completed.

Corrective Action Task Owner Target

Update manual control procedure 1o prevenl huture re-

occurrence of plant ramping up through rough zone, flows Marc
nol able (o suslain increased generation and then ramping  Nering
down through rough zone.

CPC to provide Fisheries and Oceans and the B.C.

- Ministry of Environment the corrective action schedule *ichael
“ -hat was developed to mitigate ramping and fish stranding Smith

concerns. .
L CPC to confirm viability of reducing the rough zone Marce
3 . . . . wr T .

ramping range from 9-16 MW to 9-15 MW, Nering
A CPC to provide a professional biclogist's opinion Jena

regarding menitoring in the diversion reach. Tulls

A new runner on Unit 2 turbine is currently being

. installed. This new runner will reduce the rough zone Mare

~ avoldance range that is currently causing high vibrations  Nering
that are detrimental to the turbine.
Vibration testing of new runner to determing new rough  Marc
7one avoldance range. Nering

Pate

Completed

Completed

Completed

Completed
Lxpected to be
completed May

18,2011

>1-Mapage 59
FNR-2011-00224

59 of 138



During commissioning of unit 2, determine and provide fare
. .. . W - .
7 the relationshin batween rou,  zone ramping, vibraiicas lL\"f‘rir . 15-Jun-11
and flow monitoring. e

Six new flow/level sensors, 3 beiow intake to measure Marc
IVIET .

8 spilt and 3 below the powerhouse to measure tota: tiver . Complated

] \ Nering :
flow, will be installed. ”
Cable will be instalied to directly connect the viver tlow  Mare

) L Completed
gauges to the PLC programmmg,. Neung :
PLC programming will be updated to include the live data Mare 30-fure11
£ , . .. J0-Jun-
from the river level ganges. Nering
CPC to notify Fisheries and Oceans and the Ministry of
Environment ol any subscquent rough zone ramping Mare
] . : ) B As Reguired
cvents that occur until the corrective actions have been Nering
fully implemented.
CPC to provide bi-weekly updates on the progress and Jena .
2 . N e I Ongoing

challenges occwrring at Mamouam, Tafts =

Slease don't hesitate to contact me if ycu have any questions, However, please nots that | wil be away from the office
iater today untl May 19,

Best Regards,
Jena

Tena Tufts, M.5c., ELT.

Environmental Associate

Environment, Hlealth and Safety

Capital Power Corporation

(780} 2392-3522 | jtufts@carpitalpower.com

Plaase consicer the environmeart befora printing this e-mail

This email messaze, including any attachments, is tor the interded recipient(s) only, and contains
confidential and proprictary information. Unauthorized distribution, copying or disclosure 18 strictly
orohibited. It you have reccived this message in ctror, ot are obviously not one of the intended recipients.

slease immediately notify the sender by reply email and dulete this email message, including any
attachments. Thank vouw
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Ha, Diana ENVIEX

£ I e

From: Bennett, Timothy A FLNR:EX

Sent; Tuesday, September 27, 2011 11:33 AM
To: Becker, Judy S ENV.EX

Subject: FW: Plant trip event on May 5

Please print and file under water file 2000966,

Thanks!

Timothy Bennett, M.5c., F.Eng.

Saction Head, Water Allocation {South Coast Region)
Ministry of Forests, Lands and Matural Resaurce Gperations
N4 - 152 Strast, Burrey, BCVIROYE

PSR BRI.5237 v {041 G82-5215

From; Knight, Francesca [mailto:Francesca. Knight@dfo-mpa.ge.cal

Seni: Tuesday, May 31, 2011 811 AM

To: Matthew Hoider; Randall Vriend@transaita.com; Glenn Isaac

£c: Busto, Vince; Babakaiff, Scott € FLNR:EX; Stoddard, Erin M FLNR:EX; Bennett, Timothy A FLNR:EX
Subject: RE: Plant trip event on May 6

Hello gentlamen,

Fam writing to follow up on this information request for flow and stage data from the May 6. 2011 fow interruption
event.

“egards,

Francesca

Francesca Knight, M.Sc., R.P.Bio,

Habitat Biologist

Fisheries and Oceans Canada { Péches et Qcéans Canada

Deceans, Habitat and Enhancement Branch / Direction das océans, de 'habitat et de la mise valeur
Lower Fraser River - Le Bas Fraser

Unit 3 - 100 Annacis Parkway

Delta, BC V3M 6AZ

Francesca. Knight@dfo-mpo . gc.ca

Ph, (604) 666-3191 / Fax: (604) £86-5627
Squamish phore: 604-892-2040
Government of Canada - Gouvernement du Canada

Pacific Region "Working Near Water' webstte
hitp/www.pac.dfe-mpo. oc.ca‘habitat/index-ene htm

From: Knight, Francesca

Sent: May 13, 2011 8:21 AM

T 'Matthew Holder' Page 61
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27 Glenn Isaac
Sabiect RE: Manttip eventon M 5

thanks Matt and Glern,
Francesca

Francesca Knight, M4.8¢., R.P.Blo.

Habitat Biclogist

Figheries and Qceans Canada / Péches ef Océans Canada

Qcears, Habitat and Enharcemant Branch / Ciraclion des océans, da 'habitat et de la mise valeur
Lower Fraser River - Le Bas Fraser

Unit 3 - 100 Annacis Parkway

Deita, BC W3l 642

Francasca.Knight@dfo-mog.ac.ca

Ph: (604) 666-3161 ¢ Fax: (604) 6656-6627
Squamish phone: 5604-832-2040
Savarnment of Canada - Gouvernement du Canade

Pacific Region "Working Near Water' website
nteps Awww pae.dfc-mpo.cc.co'habitat/index-eng. him

from: Matthew Holder {mailto:Matthew Holder@iransalta.com]
Sent: May 13, 2011 7:12 AM

To: Knight, Francesca

£¢: Glenn Isaac

Subject: RE: Flant trip event on May 6

Hi Francesca:
Thank you for your voicemails and emails. Unfortunately, 1 was traveling yesterday afternoon and was not able to
respond until this morning. | have passed on your messages 1o my colleague, Glenn Isaac, who will be working with

our Hydro Cperations staff to address your questicns and concerns.

Matt

Matt Helder . Manager, Environment . TransAlta Corporation . 110-12th Ave SW, Calgary, AB 729 ZM1. 403-267-7495 {o) . 403-

Q707515 (¢} . 403-267-2005 (f) . matt helder@iransalta.com

From: Knight, Francesca {mailto: Francesca.Knight@dfo-mpo.gc.caj
Sent: Thursday, May 12, 2011 4:55 PM

To: Randall Vriend

o Christine Nicholls; Matthew Holder; 8usle, Vince

Subiect: Plant trip event on May 6

rlell Randy,
Thanks for the chat this afiemoon. Basically, as | understand &, the plant tripped off-ine, and was off-line for about 2
hours. The bypass valve did not function properly, remaining mostly closed, for about 45 minutes. | believe shortly
after the plant tripped, you started spilling frem your headpond, but there would have baen a lag time associated with
that waler making it the 2km to down below the taiirace. The plant was releasing an IFR of just under 2 cms, and the
river inflows into your headpond were abaut 15-18 cms. It's a distance of abeut 700m from your tailrace down to the
Lower Mamguam headpond, with Raffuse Creek previding inout te the Mamguam about 500m downsatream of your
iairace. Page 62
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A4 we discussed on e phone, we would like ta seo the flow/stags deta from your gauging stations {ascording to
sammit Environmental's renort, 1€ 3 a gauge about 100m upsiream of the pr rhous= and just cownstream of fhe
tailraca). These data will nelp us to petter understand the duration of flow Interrunuons.

regards,
Francesca

Prancasca Knight, M.5¢., R.P.Bio.

Habitat Biolegist

Fisheries and Oceans Canada / Péchas et Océans Canada

Oceans, Habitat and Enhancement Branch / Direction des océans, de nabitat ot de la mise valewr
Lower Frasar River - Le Bas Fraser

Unit 3 - 100 Annacis Parkway

Delta, BC V3M 8A2

Francesca. Knight@dfo-mpo.qe.ca

Fh: {604} 866-3181 / Fax: (604) 6868-6627
Squamish phone: 604-892-2040
Sovarnment of Canada - Gouvernement cu Canada

Pacific Ragion 'Working Near Water' website
bt fwww pag, dfo-mpo. oo calabital/ indss-cng. him
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‘Ha, Diana ENVIEX

= T

From: Alsta Corbett [Aleta_Corhett@transalta.com)
Sent: Wednesday, June 1, 2011 12:25 PM

To: Knight, Francesca; Babakaiff, Scott C FLNR:EX
Ce: Glenn isgac; Matthew Holder

Subject: FW: Plant trip event on May 5

Aftachments: Upper Mamguam_June 1 2011.doc

Hi Francesca and Scott,

Attached is a memo summarizing the flow data for the May 6, 2011 plant trip. Please et me know if you have any
questions or require further infermation. Thanks,

Aleta Corbett, B8.5¢., P. Biol
Environmental Coordinator
110-12th Ave SW

Caigary, ABT2P 2Vl

w. [403) 267-7647

c. ($87) 226-0549

Taoll Free: 1.800.547.3365
aleta corbeti@iransalta.com

A
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From: Knight, Francesca [mailto:Francesca.Knight@dfo-mpo.gc.col

Sent: Tuesday, May 31, 2011 9:11 AM

To: Matthew Holder; Randall Vriend; Glenn Isaac

Cc: Busto, Vince; Babakaiff, Scott C FLNR:EX; Stoddard, Erin M FLNR:EX; Timothy.Bennett@qgov.be.ca
Subject: RE: Plant trip event on May 6

Hello gentlemen,

i am writing to follow up on this information request for flow and stage data from the May 6, 2011 flow interruption
gvent.

regards.

Francesca

Francesca Knight, M.Sc., R.P.Bio.

Habitat Biologist

Fisheries and Oceans Canada / Péches et Oceans Canada

Oceans, Habitat and Enhancement 8ranch / Direction des océans, de I'habitat et de la mise vaieur
Lower Fraser River - Le Bas Fraser

Unit 2 - 100 Annacis Parkway

Delta, BC V3M 8A2

Francesca Knight@dfo-mpo.ge.ca

Ph: {(804) 666-3191/ Fax: {604) 566-6€27
Squamish phone: 604-892-2040
Government of Canada - Gouvernement du Canada

Pacific Region "Working Near Warar' website
hipAwww. pac.dfo-mpo.ac.cahabblatindex-gne.htm
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From: Knight, Francesce

Seni: May 13, 2011 8:31 AM

Tot 'Matthew Holder'

Cc: Glenn Isaac

fubject: RE: Plant trip event on May 6

*hanks Matt and Glenn,
Francesca

Francesca Knight, M.8c., R.P.Bio.

Habitat Biologist

Fisheries and Qceans Canada/ Péches et Océans Canada

Oceans, Habitat and Enhancement Branch / Direction das ccéans, de habitat et da la mise valeur
i_ower Fraser River - Le Bas Fraser

iJnit 2 - 100 Annacis Parkway

Celta, BC V3M 6A2

Francesca. Knight@dfo-mpo.gc.ca

Pn (604} 666-3191 / Fax (804) 668-6627
Squamish phone: 804-892-2040
Governmeant of Canada - Gouvernement du Canada

Pacific Region 'Working Near Water' websiie
brtprdwww.pac.dfo-mpo.ec.cahabitatiindex-ens. him

from: Matthew Holder [mailto:Mattheyw Holder@transalla.com’
Sant: May 13, 2011 7:12 AM

To! Knight, Francesca

¢: Glenn Isaac

Subject: RE: Plant trip event on May 6

Hi Francesca:

Thank you for your voicemails and emails. Unfortunately, | was traveling vesterday afternoon and was not able to
respond until this morning. | have passed on your messages to my colleague, Glenn Isaac, who will he working with
our Hydrec Operations staff to addrass your questions and concerns.

Mati

Matt Holder . Manager, Enviranment . TransAlta Corporation . 110-12th Ave SW, Calgary, AB TZ# 2M1 . 403-257 7895 {o} . 203-
870-7615 (¢} . 403-267-20C% (). mayt_holder@transalia.com

From: Knight, Francesca [mailto:Francesca. Knight@dfo-mpo.ge.ca) ;
Zant: Thursday, May 12, 2011 4:55 PM
To: Randail Yriend
Ce: Christine Micholls; Matthew Holder; Busto, Vince

Subject: Plant trip event on May &

Hell Randy, Page 65
Thanks for the chat this afterncon. Basicaly, a5 | undersiand i, the plan: tripped ofi-line, and wl:_ﬁ\r%f_-ﬁﬁei ﬁbﬁ%%‘ﬂ Z 65 of 138
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~ours. The bypass valve did not function properly, remaining mostly closed, for about 45 minutes. | believe shortly
atter the plant frinpad, vou started ¢ ng from your headpond, but there would © = been a lag time associated with
that water making it the 2km to down oelow the tailrace. The plant was releasing <1 IFR of just under 2 cms, and the
river inflows into your headsond waere about 15-18 cms. it's a distance of about 700m from your tailrace down t5 the
_owsr Mamaguam haadoond, with Raffuse Creek providing input to the Mameguam about 500m downsiream of your
tailraces.

As we discussad on the phone, we would fike te see the flow/stage data frem your gauging stations {accerding (o
Summit Envircnmental's report, there is @ gauge about 100m upstraam of the pewerhouse and just downshisaim of the
tailrace). These data will help us fo batter understand the duration of flow interruptions.

regards,
Francesca

Francesca Knight, M.Sc., R.P.Bio,

Habitat Biologist

Fisheries and Oceans Canada / Péches et Océans Canada

Oceans, Habitat and Enhancement Branch / Direction des océans, de 'nabiiat et de la mise valeur
Lower Fraser River - Le Bas Fraseor

Unit 3 - 100 Annacis Parlkway

Delta, BC V3M 842

Francesca Knight@@dfe-mpo.ge.ca

Ph: (604) 666-3191 / Fax: (804) 663-6527
Sguamish phone: €04-892.2040
Government of Canada - Gouvarnagment du Canada

Pacific Region "Working Near Warer' website
= = .
hto Awww. pac.dfo-mpo.oe cashabitayindex-eng. itm
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Ha, Diana EMY:EX
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From Knignt, Francesca [Francesca.Knight@afo -mpo.gc.ca)

Seni: Thursday, May 12, 20711 3:55 PM

Tor Randali_Vriend@transalta.com

Cet Christing Nicholls; Matt_Holder@fransaita.corn: Buste, Vince

Jublect: Plant trip event on May 6

Hall Randy,

“hanks for the chat this afterncon. Basicaliy, as | understand it, the plant tripped off-line, and was ofi-lina for about 2
hours. The bypass valve did not function properly, remaining mostly closad, for about 45 minutes. | believe shorlly
aftar the plant trinped, you started spilling from your headpaond, but there would have been & fag time associated with
that water making it the 2km to down below the tailrace. The plant was releasing an IFR of just under 2 oms, and the
river inflows into your headpond were about 15-18 cms. It's a distance of about 700m from your tailrace down to the
Lower Mamaquam headpond, with Raffuse Creek providing irput to ths Mamguam about 500m downstream cf your
tailrace.

As we discussed on the phone, we would like to sea the flow/stage <ata from your gauging statiens (accordirg o
3ummit Environmental's report, there is a gauge about 100m upstream of the powerhouse and just downstream of the
tailrace). These data will help us fo batter understand the duration of flow interruptions.

regards,
Francesca

Francesca Knight, M.Gc,, R.P.Blo,

Habitat Biologist

Fisheries and Qceans Canada !/ Péches et Océans Canada

QOceans, Habitat and Enhancement Branch / Direction des océans, de habitat et de 1a mise valeur
Lower Fraser River - Le Bas Fraser

Linit 3 - 100 Annacis Parkway

Delta, BC V3M 6AZ

Francesca.Knight@dfo-mpo.qge.ca

Bh (604) 666-3181 / Fax: (804) 856-6627
Bquamish phone: 804-892-2040
Sovernment of Canada - Gouvarnement du Canada

Pacific Ragion ‘Working Near Water' website
httosdrwsew. pac.dfo-mpo.sc.ea/habitat/index-gne. b
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Ha, Diana ENVIEX

From: Knight, Francesca [Francesca. Knight@dfo-mpo.ge.cal

Sent; Thursday, May 12, 2011 3:10 PM

To: Jena Tufts; Busto, Vince; Benrelt, Timothy A FLNRIEX

Cc: Marc Nering: Michael Smith; Rudy Barrett; Robert Brassard,
flalewis@ecofishresearch.com; Serkan Fikirdanis

Subject: RE: Mamauam - Rough zone ramping May 6, 20%1

Hi Jena, thank you for the notification of this event. It would be helpful to know just what happened at Lipper
Mamaguam that resuited in the flow interruption. | have tried tc contact some folks at transAlta, butam naot having any
luck. | don't suppose vourself or Marc would have a name and number for the Upper Mamquam operator?

regards,

Francesca

Francesca Knight, M.Sc., R.P.Bio.

Habitat Biologist

Fisheries and Qceans Canada / Péches et Océans Canada

Oceans, Habitat and Enhancement Branch / Direction des ocgans, de 'habitat et de la mise valzur
Lower Fraser River - L.e Bas Fraser

Unit 3 - 100 Annacis Parkway

Delta, BC VaM BA2

Francesca Knight@dfo-mpe.ge.ca

Ph: (604) 666-3191/ Fax: {804) 666-6627
Squamish phone: 804-392-2C040
Government of Canada - Goauvernement du Canada

Pacific Region "Working Near Watcr' website
st /www.pac.dfo-mpo. ge.ca'habitat/index-eng.him

From: Jena Tufts [mailto:jtufts@capitalpower,com]
Sent: May 12, 2011 11:28 AM

To: Busto, Vince; Knight, Francesca; "Timothy.Bennett@qgov.be.ca’

Cc: Marc Nering; Michael Smith; Rudy Barrett; Robert Brassard; "Halowis@ecofishresearch.com’; Serkan Fikirdanis

Subject: Mamquam - Rough zone ramping May 6, 2011

Hello Vince and Francesca,

'y our April 6 maeting at Mamaquam, you requested {o be notified of atl rougn zone ramping events that occur at our
Mamaquam facility. On May 6, the Upper Mamquam facility informed our operations that they were having operational
issues. Mamquam staff immediately observed a drop in river flows and took emergency measures o mitigate the
downstream impac:s of this event, Due to the operational issues at the Upper Mamauam facility, our Lower
Mamquarn facility was required to drop throtugh the rough zone to match flows and avoid tripging offline due to low
nead pand levels. Ecofish craws were on site to monitor the rough zone ramping event and subsequently found 2
dead fry at the upstream sile near the powerhouse.

Please find attached the mermo prepared by Ceofish detailing this rough zene ramping event. [ have aiso attached a
graph showing the drop in river levels from the gauge upstream of Raffuse Creek.
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Tims

Cest Regards,
Jana

Tena Tufts, M.Sc., FLLT.
Invironmental Associate
Environment, Health and Safely
Capital Power Corporation

780Y 392-3522 | jhufts@capilalpower.com
latIgs: pilaipo:

55 Please consider the envivormant before printing this &-mail

This email message, ineluding any attachments, is for the intended recipient(s) only, and contains
confidential and proprietary information. Unauthorized distribution, copying or disclosure 18 strictly
prohibited. [ you have received this message in error, or are obviously not onc of the intended recipients,
nlease immediately notify the sender by veply email and delete this ercail message, including any
attachments. Thank vou.
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Ha, Diana ENV:EX

From; Bennett, Timothy A FLNREX

Seni: Tuasday, September 27, 2011 11:32 AM

To: Becker, Judy S ENY.EX

Suhject: FWW: Ramping rate concerns, Lower Mamguam hydropower project, Capitaf Powar Cerp,,
Seuamish

Attachmants: 11-173 DFO lstier to Capital Power - Sept 9-201 1. ocf

Please print and file undey water file 2000966,

Thanks!

Timothy Bennett, M.5c., P.Eng.

Saction Head, Water Allocation {South Coast Region)
Ministry of Forests, Lands and Natural Resource Operations
10470 - 152 Streer, Surrey, BCW2R OV

BH (A 582-5227 Fr (BO0) 583-5235

From: Busto, Vince [mailta:Mince.Busto@dfo-mpo.ge.ca]
Sent: Friday, September 9, 2011 9:43 AM

To: Kelly Lal
Cc: Marc Nering; Barb Schmidtke; Stoddard, Erin M FLNR:EX; Bennett, Timothy A FLNR:EX; Babakaiff, Scott C

FLNR:EX; Loop, Dave; Knight, Francesca
Subject: Ramping rate concerns, Lower Mamquam hydropower nroject, Capital Power Corp., Squamish
M Lail

P'e=ase refer to the attached letter, signad by both Francesca Knignt and me.

Vince Busto, B.A.S<., P.Eng.

Habitat and Hydzotechnical Enginesr Tngénieur de L'hakbltat et de 1l'hwdrolechnigqus
dzhitart and Fnhancemant Brarch Protaectlion et mise pnowvaleur des habiratza

Fraser River i .2 2as Trasor

ries and Oeosans raches a7 On2ans Carada

nnacis Pariway, SO0 Annacis Parkway, Jniz 2

RT Y3AM BAZ De’la {(C.=3.] ¥V3iM gAZ

nmens wl Canada Gouwernement 4 Canadz
Pacific Region "Working Near Water' websife
Ritnrfwww. nac. dfb-mpo.ee.ca'habitat/index-ene. him
<<11-178 DF O letter to Capital Fower - Sapt 9-2011 ndf>>
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Fisharles and Qceans  Péches et Codans
Canada Canada

Umit #3 — 100 Annamis Parkoway
Delts, BC VIM 6A2

September 9, 2011

Mr, Kelly Lail

Director, Commercial Management

Capital Power Corporation

PO Box 5383

Squamish, BC V8B 0C2 11-HPAC-PA2-00176

Subject: Ramping rate concerns, Lower Mamquam IPF, Squamish
Dear Mr, Lail,

DFQ. bas been aware of impacts to fish acd fish habitat as a result of plant ramping
operations since the fall of 2010, Ramping events in the spring of 2011 resulted in the
death of newly emerged anadromous salmonid fry, and are of great concern to DFO. As
well, the recent ramping event reported on August 17, 2011 resulted in the stranding and
death of salmonid fry. In total, DFO is aware of eight ramping incidents through the late
summer ard fall of 2010 (fish were found stranded and/or killed at half of those events,
corresponding with the river low flow period following freshet), an additional five events
in the spring of 2011 (affecting newly emerged fry and when the river is at low flows),
and the recent August event (again, river at low flows and juvenile fish in the mainstem).

Please be advised that the stranding and / or killing of fish is in contravention of the
Fisheries Act (8. 32). We require that Capital Power operate in such a manpner that no
harmful alteration, disruption or destruction (HADD) of fish or fish habitat ocours. As
well, 8. 22(3) of the Fisheries Act allows DFO to direct the owner or occupler of an
obstruction [dam, diversion weir] as follows;

permit the escape into the river-bed below the obstruction of such quantity of
water, at all times, as will, in the opinion of the Minister, be sufficient for the
safety of fish and for the flooding of the spawning grounds o such depth as will,
in the apinion of the Minister, be necessary for the safety of the ova deposited
therenn.

We direct your attention to this section of the Act particularly due to DFQ’s concemns
pertaining to pink salmon spawning throughout the lower river and associated side
channels. DFO is requesting, without at this time making a statutory order under section
22(3), that Capital Power provide an interim instream flow release (JFR) of between 7
and 10 m%/s, from today until the flows in the river come up with the fall rains; which we
would define as a discharge of 220 m’/s that is mainiained or exceeded for more than 72
hours. During this period, we request that you provide DFO with the following

Canadi
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1 1-HPAC-PA2-C0176 9.

hydromelric daia on a daily basis: daily discharge (sumumarized as miniunim, maximumn
and average) at gauges MQM-DSLGO! (downstream of the powerhouge) and MQM-
DVLG-02 (lower diversion reach). We would appreciate you advising ug af your earliest
oppormmity if vou will be eperating in the manner described avove.

Please note that DFO Conservation & Protection staff may be investigating the above
described stranding events and nothing in this letter should be taksn to preciude DFO from
pursuing charges for same under the Federal Fisheries Act.

ff you have any questions please contact either of the vndersigned al the contact
information below,

regards,

D M Prtmncisen IG5

Vince Busfo, P.Eng. Francesca Knight, M.Sc., R.P. Bio,
Hydrotechnical Engineer Habitat Biologist
Vinee.Busto@dfo-mpo.gc.ca Francesea. Knight@dfo-mpo.ge.ca
a04-666-8281 £04-892-2040

cot Mare Neving, Capital Power Corporation, Lower Mamquam Plant Operator

Barb Schmnidtke, Capital Power Corporation, Environmental Associate

Tim Bennet, BC Ministry of Forests, Natural Resource Opsrations, Water
Stewardship Division

Scott Babakaitf, BC Ministry of Forests, Natural Resource Operations,
Ecosystems Division

Brin Stoddard, BC Ministry of Forests, Natural Resource Operations, Ecosystems
Division

David Loap, Conservation and Protection, Squamish Field Supervisor
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Ha, Diana ENVEX

From: Bennet!, Timothy A FLNR:EX

Sent: Tuesday, September 27, 2011 11:31 AM
To: Becker, Judy S ENVIEX

Subject: FW: Mamquam Ramping Evert resuits

Please print and file under water file 2000966.

Thanls!

Timothy Bennett, M.5c,, P.Eng.
Section Head, Water Allocation {South Coast Region}

Ministry of Forests, Lands and Natural Resource Operations
10470 - 132 Straar, Surrey, BCY3IR 0Y3
Ph.I504) 982.5227 Ax. (B04) 582-5235

From: Barb Schmidike Imailto:BSCHMIDTKE@capitalpower.com]

Sent: Monday, September 12, 2011 5:06 PM

To: 'Knight, Francesca (Francesca. Knight@dfo-mpo.ge.ca)’; 'Busto, Vince (Vince.Busto@dfo-mpo.qge.ca)'; Stoddard,
Erin M FLNR:EX; Babakaiff, Scott C FLNR:EX; Bennett, Timothy A FLNR:EX

Cc: Marc Nering; Michael Smith; David Hermanson; Kelty Fyhn; 'Adam Lewis {fialewis@ecofishresearch.com)’; "Elyse
Macdonald (emacdonald@ecofishresearch.comy

Suhject: FW: Mamguam Ramping Event resuits

Helio all,

The Lower Mamguam hydroelectric power plant shut down for outage on September 12, 2011. During shutdown
the turbines ramp down ta 2 MW and then have to be shut off completely, When the turbine was shut off after
ramping down ta 2 MW this morning, the resulting drop in river level triggered the monitoring alarms. Ecofish crews
searched the stranding hotspots and at the downstream (MQM-DSSDO02), highway bridge site found one deceased
fry that could have been stranded during this event. An incident report will follow.

Barb

Barb Schmidtke B Sc.

mnvironmental Associate

Environment, Health and Safely

Capital Power Corporation

(780) 392-5468 | bschmidtke@capitalpower.com

ﬁ Please coasider the environment before printing this e-mail

From: Elyse Macdonald [mailio:emacdonald@ecofishresearch.com]
Sant: Monday, September 12, 2011 3:29 PM

To: Marc Nering; Barb Schmidtke

Cc: Adam Lewis

Subject: Mamquam Ramping Event resuits

Gacd afterncon Marc and Barb,
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Cur craws searched the downstream (MQM-DSSDO2), highway bridge site followng the shutdown of the Lower
Mamguam facility this morning. W Jund one stranded, deceased, fry. 1amp _aring an incident report this
afternoon and this should be ready for agency submission later tonight or early tomorrow. The onsite crew
indicated the fry is relatively fresh looking, which could indicate it was stranded due to the ramping event this

morning.

Azencies should be notified that a deceased fry was found within 24hrs.
Please lot me know if you have any gquestions.

Kind regards,

Elvse MacDoouid, B.Sc, RP B, CPESC
Eavironmental Biologist, Project Manager

F.cofish Research Ltd.
EC@®FISH

ernaclonald(@ecofishresearch.com

ww.ecofishresearch.com

Sadte 1000 - 335 Bugrard Steeet, Vancouver, BC, V6C 2G8
Vales: 604 G08-61580; Fax: 604 608-6163; Cell: 60 785-6726

This email message. including any attachments, is for the intended recipient(s) only, and contains
confidential and proprietary information. Unauthorized distribution, copying or disclosure is strictly
prohibited. If vou have received this message in error, or are obviously not one of the intended recipients,
please immediately notify the sender by reply email and delete this email message. incloding any
attachments. Thank vou.
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Ha, Diana ENV:EX

From; Benneit, Timothy A FLNRIEX

Sent: Tuesday, September 27, 2011 11:31 AM
To: Becker, Judy S ENVIEX

Subject: FW: information for Francesca Knight

Please print and file under water file 2000966.

Thanks!

Timothy Bennett, M.5c., P.Eng.

Sactior Head, wWater Allocation [South Coast Region)
Ministry of Forests, Lands and Matura! Resource Operations
134T - 102 Street, Surrey, BCY3IR 0V3

oh IBC4Y S35-5227 Fx. (A4 522-3233

From: Knight, Francesca [mailto:Francesca.Knight@dfo-mpo.gc.ca]

Sent: Thursday, September 15, 2011 10:10 AM

To: Babakaiff, Scott C FLNR:EX; Bennett, Timothy A FLNR:EX; Stoddard, Erin M FLNRIEX
Subject: FW: Information for Francesca Knight

recent Mamquam flow data, including the Sept. 12 event,

From: Barb Schmidtke [mailto:BSCHMIDTKE@capitalpower.com]
Sent: September 14, 2011 8:38 AM

To: Knight, Francesca

Cey Marc Nering; Kelly Fyhn

Subject: P\W: Information for Francesca Knight

Hi Francesca, here is the data from Monday. | should have a table for Tuesday shortly.

Barb

From: Elyse Macdonald [mailto:ermacdonald@ecofishresearch.com)
Sant: Tuesday, September 13, 2011 10:00 AM

To: Barb Schmidtke

Cc: Marc Nering; Kelly Fyhn

Subject: RE: Information for Francesca Knight

Good morning Barb,

Here is the table of information with yesterday’s data added. This includes the ramping event yesterday morning,
-hough a separate report will follow today that details our findings for this event. Based on my conversations with

Elspeth yesterday, the plant is now offline until approximately Friday.

Table L Maximum, rminimuom, average and standard deviation values for discharge and stage at MQM-

DSLGOT for August 29 — September 12, 2011
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Please note the stage change criteria for MQM-DSLGOL is 3.6 cm/hr. Please alsc note all times on the graphs are
PST.

Please lot e know If you have any questions.
Kind regards,

Llyse MacDonald, BL5c, RE . Bio., CPESC
Daviconmental Biolagis:, Project Manages

Tenfish Resecarch Lid.

ECWFISH

cmacdonall@ecofishresearch com

weav.ecnDshrescareh,com

Sutte 1000 - 355 Buard Sweer, ¥Vancouver, BC V60 268
Vearee: 604 G08-A130: Fax: S04 603-01603; Cellr 6048 T83-0720

From: Barb Schmidtke [mailto:BSCHMIDTKE@capitalpower.com]
Sent: September-07-11 4:43 PM

To: Elyse Macdonaid

Cc: Marc Mering; Kelly Fyhn

Subject: Information for Francesca rnight
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Hi Flyse,

Marc said Lo go ahead and supply the information on the max, min and average flows that Francesca asked for, You
can send it to me to forward to her. | know you mentioned it doesn’t take much time for you to cut and paste this
information into an email, but if this is going to take a significant amount of your time over the time period she has
requested- last week to at least mid- October, there should perhaps be provision far reguiator information requests
in the scope of the Mameauam monitoring program.

8arb

Barb Schmidtke B.oc.

Environmental Associate

Environment, Health and Safety

Capital Power Corporation

{780) 392-5463 | bschmidtke@capitalpower.com
Y

= Please consider the ervirenment befare grinting this e-mail

This email message, including any attachments, is for the intended recipient(s) only, and contains
confidential and proprietary information. Unauthorized distribution, copying or disclosure is strictly
prohibited. If vou have received this message in error, or are obviousty nol one of the intended recipients,
please immediately notily the sender by reply email and delete this email message, including any
attachments. Thank you.

No virus found In this message.
Checked by AVG - wyww.avg.con;
Verston: 10.0.1392 / Virus Database: 1520/3882 - Release Date: 09/07/11

This email message, including any attachments, is for the intended recipient(s) only, and conialns
conlidential and proprietary information. Unauthorized disiribution, copying or disclosure is strictly
srohibited. If vou have received this message in error, or are obviously not one of the intended recipients,
slease imroediately notify the sender by reply email and delete this email message, including anv
attachments. Thank vou,
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| Capital Power

i’

corporation @, &  Mamquam Generating Station

Operations Procedure insert # Here
SUBMITTED By: MARC NERING DATE; MARCH 23/2011
APPROVED BY: MARC NERING DATE: March 23/2011
REVISION NO. 1 REVISED BY: DATE REVISED:

Step

1.

RouGH ZoNE RavpinGg WiTH 1 UNIT

INTRODUCTION: This procedure is for ramping 1 unit during low river flow operation when only one unit
is anling, : "

RESPONSIBILITIES: Operations staff are required to follow this procedure
DEFINITIONS:

Rough Zone - Between 9-16MW the Mamquam units experience resonance. This
causes high vibrations which are highly detrimental to the turbine.

Ramping — The process of raising or lowering unit output, and the time it takes to
achieve this.

River staff gauge - The gauge in the river that operators can view to determine water
level

HMI — Human Machine Interface (the unit control screen)

PROCEDURE:

Ramping upwards through rough zone

Ensure there is adequate river flow for operation above 16MW, The minimum water level to
operate above the rough zone is 0.22 meters on the river level staff gauge. The minimum water
level to ramp upwards through the rough zone MUST exceed this amount. Since the water level
fluctuates, take the lowest reading on the gauge. Ensure the fore bay level is above 297.1 on the
operation screen and spilling (view the intake camera).

On the HMI, place the unit into power mede in the operating screen.

Enter unit power set point of 16 MW in the operating screen and press the enter key on the
keyboard.

Enter a ramp rate of 70 in the flow ramp screen

The unit will start to ramp upwards through the rough zone

Take readings of X and Y axis turbine guide bearing vibration levels if required

REVISICY NO. DRAFT

DACE PMD B SHASE G EHERATIGNC PERATICN SERVICZSIALANTS _BCIMAMCUAMPROCE URESIMAMCE AM PAGE 1 OF 5
PROCENERESIMED LPCATED AND KEW PHOGEDURES-0R REVIEWIROUGH ZoNE RAM™ING PROCEDURE.ECT 7

e
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7. Once the unit achieves 16MW, hold at 16 MW until flows stabilize (apprex. 1 hour). Observe
farebay level to ensure that it maintains a level of 207,100

8. Once flows stabilize, change Max Generation Unit XX in the Water Manager to r:ieswed Maximum
output of unit (typlcaliy 26-28 MW)

8. Place the unit back into Auto mode,
10. Observe unit to ensure normal operation and operation above 16 MW

Ramping Downwards through Rough Zone

Step

1. Cail Ecofish (Environmental Monitors) to let them know ramping down through the rough zone is
imminent, giving as much notice as possible

On the HM|, place the unit into power mode on the unit operating screen

Enter a set point of 8 MW on the unit operating screen

Enter a ramp rate of 70 in the flow ramp screen

The unit wilt ramp downwards to 9 MW

Take readings of X and Y turbine bearing vibrations if required

Once the unif achieves 8 MW hold 9 MW untif flows stabilize

Once flows stabilize, change max Generation Unit XX in Water Managsr t¢ maximum 9 MW
Place the unit into Auto mode

TO Observe the unit to ensure normal operation below 2 MW

©® NP O s w

Aftachments:
1. River Level to MW Oulput Comparison Table

2. Turbine Guide Vibration Reading Chart — Rough Zone

PACEPMEE\SHARCD\SENERATICHICPERATION SERVICESIPLANTS_BOMAMGUANPRECENURESIMAMQUAY,

PROCEDURESYMG LPDATER AXD KEW PROCEDURES-FOR REVIEWIROUGH ZONE RAMPIXNG PROCECURE D0C PAGE2CF §

REVISICH MO, DRAFT
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River L_e_\ré_!__t_g_nﬂﬂ_ﬁ?_utpy_t__@qmp_a_r.i_s_on Table

36.86

38T
1Y S
L3881 L .

36.89 .

 37.00

694 .
36.74

River Gauge (m)
Loz b
0oz
L0805
005

37.12

2118
37.13

3714

REVISICN NO, JRAFT

PACEPEIDEISHAREDLSENERATIOMCPERATION SERVICESIPLANTS_BOMAMOUAMPROCEDURESRAMIGUAK
PROCECURESIMQ UPDATED AND NEW PROCECURES-FOR REVIEW\R0UGH ZUNZ RAMPING PROCECURR NS

PAcE3OF §
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e f kot . < ir i e R A T e S _,..,,.._.,,.,.]

MQ Generator Turbine Guide Vibration Readings through the Rough Zone

?
E
}

Notification Record Revision 0
| have read and agree to operate in accerdance with this procedure

Print Name Signature, , Date
Dave Carlin @WM / g' 240 mER po
Dave Griffioen o 94 g/l

Marc Nering - Pt 2%/ 204

Wayne Moffatt ' W/W L o M 2%’/90;{
o [l ]

. A EPMIDE S ARE DIGENERATIONIOPERATION SEAVICES\PLANTS_BCIMAMA M FROCENIIR=SIMAMALIAM
Ry J0. DRAFT ! —
RRVISION NG. DRA EaneenURESIM URDATED AND HEW PROCE(LRES-FOIREVIEWIRSUGH Zove RAMPING PRCCESURE.DOC PAGE4OF §
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Procedure Adminristration Page
(INSERT PROCEDURE NUMBLR HERI)

REVISION 0

Submitted  Marc Nering Date:  March 23 2011
By:

Checked By: Date:

Defails of Change:

REVISION

Submitted Date:
By: _

Checked By: - Date:

Details of Change:

REVISION

Submitted Date:
1 By:

Checked By: Date;
5 Details of Change:

REVISION

Submitted ' Date:
By:

Checked By: ' Date:
Details of Change:

REVISION

Submitted Dale;
By

Checked By: Date:
Details of Change:

PACEPKIDE SHARED . BENZRATIONOPERATICN SERVICESHPLANTS_BOWAAMO ANPRICELURES IMAMCUAK PAGE S OF 5
PROCEDURESIMGI LUPDATED Ak D HEW PROCECURES-+0OR REVIEWAROUGH ZOKE RAVPING PRCCECGURE SCC

REwsI08 NO, DRAFT

Page 83
FNR-2011-00224 83 of 138



Bennett, Timothy A ENVIEX

From: Marc Nering [mnering@capitalpower,com]

Sent: Thursday, March 24, 2011 8:45 AM

To: 'Busto, Vince'; 'Knight, Francesca'; Bennett, Timothy A ENVIEX
Cc: Rudy Barrett; Michae! Smith; Jena Tufts

Subject: RE: Mamguam Rough Zone Ramping

Attachments: Memao to Marc Nering re 21-Mar-11 Ramping Rate Monitoring. pdf

Hello Vince/Francesca/Timothy,
See attached for Ecofish's report.

Wa have also reviewed our manual ramping procedure and have made changes to prevent this from occuring again. In
addition, components have been ordered to automate this process using additional new river gauges o be installed
downstream of both the intake and powerhouse. These will be wired directly info the plant PLC's (the computers that
operate the plant). Due to the specializad nature of these components, there is an 8-10 week delivery on parts, with

installation to cccur by the end of May,

Warc Nering

Mering

vy, March 22, 2011 5:32 PM

ince; "Knight, Francesca’; 'Timothy.Bennett@gov.be.ca’
rrett; Michael Smith; Jena Tufts

Mamaquam Rough Zone Ramping

Helle Vince/Francesca/Timothy,

Late yesterday (March 21), the Mamguam plant ramped down through the rough zone. Ecofish, our environmentat
monitors, were notified and performed a river survey of the likeliest fish stranding areas. They verbally confirmed today
that they found 14 salmon fry stranded most likely as a result of plant ramping. | haven't received their report yet
regarding species/sizeletc., but once | receive the report | will forward it to you,

Capital Power is also reviewing the plant's operations, as this is the first time we have stranded this many fish.

Also, the Mamguam plant Unit 2 overhaul will be completed soon {mid April). This unit will have a redesigned turbine
runner, which Is expected to have a much smaller rough zone of operation, and will hopefully eliminate the rough zone

ramping we now experience. This unit will become the designated unit for low flow operation once commissioned to avoid

future fish strandings.

Marc Nering
Operations Manzger
Mamaquam Powerplan

This email message, including any attachments, is for the intended recipient(s) only, and contains confidential
and proprietary information. Unauthorized distribution, copying or disclosure is strictly prohibited. If you have
reccived this message in error, or are obviously not one of the intended recipients, please immediately notify
the sender by reply email and delete this email message, including any attachments. Thank you.
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MEMORANDUM
TO: harc Nering
FROM: Elyse MacDonald
DATE: March 22, 2011
FILE: 1071-04.09

RE: Mamquam River Ramping Rate Monitoting

This memao describes the observations made during ramping 1 fﬁ.'onitoring conducted for Capital
Power on the Mamquam River run-of-river hydroclectric pio]ect R'\mpmg up through the rough
sone occurzed at 14:00 hirs on March 21, 2011, Flows did not petmit the plant to sustain operations
at 16 MW and thus a subsequent ramp back dmvn-=th_1'pugh the rou

mpounding effect o1

zone occurred at 15:24 hrs.

The combination of two rough zone events h"ld stage change downstream

of the powerhouse,

Crews artived at MQM-DS5202~5.1 km downstreatm of the. t'nquce at 17:45 s Wi hc:n watct levels
weee at the lowest point during the mmpmg event. Bt md based and ‘hot spot’ scarches were

connducted ar this location between 18: (}0 fmd 19 {0 hrs.

a
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The downstream, pesmanent gauge (MQM-DSLGOT) recorded the events (Igure 1.

Figure 1. Stage data fram permanent gauge (MQM-DSLGO1) during the March 20 and
21 rough zone ramping events,

1
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Based on Figu:;c-___l._,- Crews wer'e.i_i__k_c_l}r onsite at I\_{IQM—DSSD[)Z during the low How pulse, as the tag

time from the powerhouse to this'site is less thand; hour.

Table 1 suiﬁmﬂrizes the sta'gé;_g:hangé"ﬁ'ﬁd.mtc of change observed at the monitoring sites and the
permanent gagge. during the rough zone ramping event on March 21. These rates ate compared 1o
those calculated :'qu;f: the rough ?one event on February 10, 2001 when a stranded fish was observed
at MQM-DSSDO1. . o
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Table 1. Summaty of stage change, incident duration, and ratc of change during
ramping on March 21 and February 10, 2011

Date, Total Duration Rate of

Date, Incident Stage  ofStage Stage
Logger Incident Start End Time Stage Stage  Change Change Change
Location Time (hrs) (hes) Start (m) End (m)  (m)* (hr)  (m/hr)*

MOM-DSLGO!  Feb-10 16:12 Teb-10 16:50 0.667 0.559 -0.108 0.633 -0171
MQM-DSLGOT  Mar-21 14:00 Mar-21 14:16 0.658 0.736 N.098 0.267 0368
MOM-DSLGOT Mar-21 15:24 Mag-21 16:14 0.715 0.576 -.139 0.833 -0.167

* negative numbers indicate stage decrease

Water temperature was approximately 3.4 "C in theé Mamaquam River in the Iaftt_z_rno(m on March 21,
Stranded salmonid fish, identified to e a chum and'::(.:l._ﬁnook,____\v_é:':c observed in a."d(:Twatcrcd area on
top of cobble at MQM-DSSDOZ (Fgiite 2). The 17 dead'fry were found in close proximity to a
stranded coho or Chinock on Fcbn.m"}"‘-lzg; 2011, One 1solﬂfcd fry was found alive.

Figure 2. Stranded salmonid fish found at BQQM—DSSDUZ
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Figute 3. Proximity of the stranded fish to the dewatered overland channel (green
artows) and Mamquam River (red arrow).

Figure 4. Isolated”.é.a.lmonid:s_ fo_und alive,
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The fry were found on top of cobble and displayed a ‘kinked appearance, indicating they were
available to predation but not fresh mortalities. Tt is likely the fry died more than an hour prior to
discovery, but not more than a day prior. These fry may have been killed during the March 20
ramping event but not identified during searches on the morning of March 20. It is nnlikely the fry

died prior to that fime as significant decay ot predation markings were not observed,

We recommend that Ministry of Environment and Mintseey of Narural Resource Operations as well

as Fisherles and Oceans Canada be notified of this stranding evenewithin 24hrs.

Yours truly,

Ecotish Research Lid.

signed

=

Elyse MacDonald, B.Se.. R.I.Bio., CPLESC

Project Manager, Favironmental Biologist
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MEMORANDUM
T Marc Nering
FROM: Adam Lewis
DATE: November 21, 2010
FILE: 1071-04.04

RE: Mamquam River Ramping Rate Monitoring

This memo briefly describes the observations made during mmp’iﬁg’ vate monitoring conducted for
Capiral Power on the Mamquam River run-of-river hy ‘droelectric project. Ramping through the
rough zone began just before 20:45 (all imes PDT) October:12 and lasted untl ~02:00 on October
13, There were no crews onsite to monitor stage change. ot fish strﬂndmg, however, crews arrived at

approximately 09:00 October 13 to search for atr_a 1ded fish.

recorded stage downstremw of the powethouse.
30 and was 0. 3::6 m (1.012 m to

Stage change was assessed on October 13 based
fhe lﬂrge‘:t decline occutred between 1pp1ox1matel\ 20'43
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Discharge was similar to that during the September 15 incident, when fish were stranded. The

following graph is the incident recorded September 15, when stranding occurred at the lowest stage

at approximately 09:00 and 10:00.
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Thrrwer

The magnitade of the decline eading at npproxjinatc_l}f 69:00 \\ﬂ‘: 0.129 m in 0,75 hr 0.634 mto

(.505 m) and 4 isolated fry were observed, The second decline, éading at approximately 10:00, was

iy,

Table 1, below sumnmarizes this information.

0.330 m in approximately 0.75 br (0.826 m to 0.496 my), which resulted in 1 isolated and 1 stranded

Table 1. . Summary of stage change, incident duration, and rate of change on

~ September 15 and October 13

Date, Incident  Stage Stage Total

Change

Duration of Rate of Stage

End Time Start End Stage
Sept. 15, 09:00 0.634 0.305 0129
Sept. 15, 10:00 0.826 J.496 -0.330
Cct. 13, 02:00 1.012 0.656 -0.356

‘The rate of change of the October 13 incident is similar to the September 15 incident, though end

stage is higher.
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Beginning ar approximately 09:00 October 13, crews scarched downstream the monitoring sites
where fish were observed stranded on September 15, Fry were likely present during the Ocrober 12
incident, as fry were confirmed upstream of the powerhouse during fish inventory work condnered
October 21 — 23, No stranded fish were observed on October 13, though it is possible they were

washed downstream when stage refurned to near pre-incident levels.

Yours teuly,

Ecofish Research Lid.

stened

Adam Lewis, M.Sc. R.P.Bio.

Principal, Senior Biologist:-
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MEMORANDUM
TO: Serkan Fikirdanis
FROM; Elyse MacDonald
DATE: December 14, 2010
FILE: 1071-04

RE: Contingency Plan for Rough Zone Ramping— Lower Mamguam: DRAFT

Purpose

The puepose of this Contingency Plan for Rough Zone Ramping is to outline the methodology for
response and monitoring duriag rough zone ramping at the Lower Mamquam Hydroelectric Project.
Rough zone ramping, al this time, must occur znd the purpose of monitoring is ro salvage fsh, if

stranded, or confirm whether or not fish were stranded.

Scope

This Contingency Plan applies to all Capital Power Corpuration (CPC) operators and employees
who are responsible in any way for ramping events during the rough zone or who are responding to
these events. Rough zone ramping occurs between 9 MW (~6.4 cms) and 16 MW (~9.3 cms).
Within this range, the project cannot operate due to mechanical issues. For this reason, when {lows
are high enough, the generators are moved from generating 9 MW ro 16 MW as quickly as possible,
within approximately 15 min.  Likewise, when flows aie not sufficient ro produce 16 MW and
maintain [FR, the generators are ramped down as quickly as possible from 16 MW to 9 MW, again

within approximarcly 15min. [n this case ramping to protect fish health is not possible.

Responsibilities
Plant Operator/Project Manager

s  Check the discharge in Mamquam Creek regulasly, more frequently as the rough zone
discharge levels approach.

e Notify Ecofish Research Lid. (ERL) statf no less than 2 hrs prior to ramp down through the
rough zone, and 5 hys prior to ramp up through the rough zone,

#  Report any fish srranding or fish ldll to Fisheries and Oceans Canada (DFO) and BC

Ministiv of lavironment MO,

17104 Page 1

Page 93
FNR-2011-00224

93 of 138



_'_‘_,-3"""‘—-..

FEC@FISH

ERL

s Revisions to this procedure may occur based on equipment upgtades or agency comments.

e Must be available to be onsite within 2 hrs to monitor rough zone ramp down.

o Must be available to be onsire within 3 hrs to monitor rough zone ramp up; provided
eonditions 1o access the diversion reach are safe (no significant spow/ice).

¢  Obtain fish salvage permits annually

¢ Immediately repors any fish stranding or kill to CPC.

e Provide CPC with written resulis within 1 week of each evenrt.

The notification procedure flow chart} outlining the response and reporting requirements is

included in Figure 1,

Procedure — Background

The Lower Mamquam River is accessible to anadromous salmon species in the downstream reach

and in the lowermost 100 m of the diversion reach. Upstream of this point only resident species are

sresent (rainbow trout and Dolly Varden). Two downstream monitoring sires have heen established
! ) g

and two potential sites have been identitied in the diversion at clectrofishing sites. All sites are

Incated in natural stream habitats that represent areas that are most sensitive to stranding,

Domstrean Sites (Anadromons Habitas)

MQM-DSSDO! (kavak park): This site is located approximarely 585 m downstream of the wilrace

(i.e. approximately 140 m downstrearn of the pipeline CrOSSINg).

MQM-DSSDO2 (HWY 99 bridge): This site is located approximately 5,100 m downstream of the

raifrace (i.c. immediately downstream of the Flighway 99 bridge crossing).

Diversion Stie (Resident Habitat)

MOQM-DVSDOL — This site is located approximately 600 m upstream of the railrace.

MOQM-DVSD(2 — This site is Jocated approximately 1,000 m upstream of the railrace.

Please note that these sites are subject to change following further evaluation and additional sites

may be added if deemed necessary. The locations of the ramping monitoring sites are shown on

Figure: 2.

1071-04 Papre 2
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Figure 1. Notification procedure (flow chart) for the contingency plan during rough
zone ramping at the Lower Mamquam Hydroelectric Project.
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Yours truly,

Feofish Research Lid.
signed

Elvse MacDonald, B.Sc. R.P.Bio., CPESC

Eavironmental Biologist, Project Manager

Page 5
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Lowet Mamquam Hydropower Project — Ramping Study DRAFT FOR AGENCY REVIEW Page 28

Figure 21: Steelhead trout fry stranded

during stage fluctuations (10:55).
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TO:
FROM:
DATE:
FILE:

RE:

Marc Nering
Elyse MacDonald

November 23, 2010
1088-04.04

MEMORANDUM

Summary of Mamquam rough zone ramping status

This memo swnmarnizes the ramping events, stranding cesults, and notitications to date.

Date Onsite Stranding Client Documentation Sent to Recommendation [ Capital Power
during ot notification Client to Notify | Notification
tamping? | Isolation? Agencies to Agencies
¢ September | Noj onsite | Yes — 1 Ganshon eall | Y:\Projects - Active\1071 13:07 Nov. | Yes
F 1 Sepr 15 RT fry to Neering, | Mamguam iPP\1071-04 21
maort, 4 12:00 Sept. 15 | Mamguam Long Term
tsolated, 1 Monitoring Study\2
stranded Reports\Draft
Reporis\Lower Mamqguam
Hydro - Ramuping
Monitaring Report - Draft
for Agency Review.pdf
Seprember | Yes; onsite | No Ganshorn call | Y:\Projects - Active©\1071 13:07 Nov. | Yes
15 throughout to Neeting; | Mamguam IPP\1071-04 21
plant 12:00 Sept. 15 Marmguam Long Term
shutdown Monitoring Study\2
Reports\Draft
Reports\Lower Mamaguam
Hydro - Ramping
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Monitoring Report - Draft
i for Agency Review.pdf
October 6 Yes; onsite | 1 stranded | Yes, email Y:\Projects - Active\1071 1825 Qct. 6 | Yes
throughout | ST fry and memo Marmguam IPP\1071-04
ramp Ganshorn to | Mamquam Long Term
down ' Neering,18:25 | Menitoring Studyv\4
tarough Oct. 6 Correspondence\Memo to
raugh Marc Nering re 06-Oct-
ZO0C 2010 Ramping Rate
Monitoring.pdf
Qctober 12 No; onsite | No Yes, Y:\Projects - Active\1071 Nov, 23 Yes
Oct. 13 Ganshotrn Mamquam IPP\1071-04
email to Marmguam tong Term
Neering and Monitoring Studv\4
“ Tufts 11:03 Correspondance\Memo ta
Ocr. 14 Marec Nering re 13-Oct
2010 Ramping Rate
Monitoring. pdf
October 17 | Yes; 2isolated | Yes, Y:\Projects - Active\1Q71 Nov. 23 Yes
: throughout | ST fry Ganshorn Mamguam IPPA1071-04
tamp emalil to Mamguam Long Term
down Neering and | Monitoring Study\4
through Tufts 11:08 Correspondence\Memo to
rough Oct. 18 Mare Nering re 17 and 22-
ZONe Qct-2010 Ramping Rate
Maonitoring.pdf
October 22 | No ; onsite | No No Y:\Projects - Active\1071 Nov. 23 No
~9:00 Ot notfication Mamgquam IPP\1071-04
22 provided o Mamguam Long Term
the clicnt. ¢ Monitoring Study\d
Carrespondence\Memo to

Marc Nering re 17 and 22-

Page 134
FNR-2011-00224

134 of 138



1K S T
Oct-2010 Ramping Rate
' Monitoring.pdf
Navember [ No; onisite | No Ganshorn call | Y:\Projects - Active\1071 Nov. 23 Yo
4 © 16:00 Nov. to Neering; Marnguam [PP\1071.-04
5 ~1500 Nov. | Mamqguam Long Term
5 and email Manitoring Study\d
MacDonald Correspondence\Memao to
to Neering Mare Nering re 04-Nov
and Tufts 2010 Ramping Rate
12:33 Nov. 6 | Monitoring.pdf
November | No; onstte | No MacDonald \\deliserver\public\Projects | Nav. 23 No |7
22 09:00 Now. to Neering - Active\1071 Mamguam
22 and Tufts: IPPV1071-04 Mamguam
12:38 Novw. Long Term Monitoring
23 Studvi4

. Correspondence\Memo to
Marc Nering re 22-Nov
2010 Ramping Rate
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Davies, James W FLNR:EX

From: Davies, James W ENV:EX

Sent: Tuesday, August 31, 2010 8:49 AM

To: Babakaiff, Scott C ENV:EX; Stoddard, Erin M ENVIEX; 'Knight, Francesca’;
fknight@squamish.ca'; ‘Busto, Vince'; 'Lail, Kelly '

Cc: Bennett, Timothy A ENV:EX

Subject: RE: Recent fish stranding incident (RE: Mamquam Monitoring Plan (Water File 2003040))

For Tim Bennett
If maeting is by phone, Thursday am is good, September 9,
Friday is good, Saptember 10,

Do not have email addrasses for:
Fikirdanis, Serkan;

Nering, Marc

Rarrett, Rudy;

Wisdom, Tim:

Macleod, Doug

From: Bennett, Timothy A ENV:EX

Sent: Tuesday, August 31, 2010 8:39 AM

To: Davies, James W ENV:EX

Subject: FW: Recent fish stranding incident {RE: Mamquam Monitoring Plan (Water File 2003040))

From: Knight, Francesca[SMTP:FRANCESCAKNIGHT@DFO-MPO.GC.CA)

Sent: Tuesday, August 31, 2010 8:38:32 AM

To: Lall, Kelly; Buste, Vince

Cc: Babakaiff, Scott C ENV:EX; Benneit, Timothy A ENVIEX;

Fikirdanis, Serkan; Nering, Marc, Stoddard, Erin M ENV.EX; Macleod. Doug;

Barrett, Rudy:; Wisdom, Tim

Subject: RE: Recent fish stranding incident (RE: Mamguam Monitoring Plan (Water File 2003040))
Auto forwarded by a Rute

Hi everyone, next Thursday works for me; | can make Friday work as well, but would prefer Thursday,
Francesca

From: Lail, Kelly [mailto:klail@capitaipower.com]

Sent: Mon 30/08/2010 5:37 PM

To: Busto, Vince

Cc: Scott.Bahakaiff@gov.be.ca; Timothy.Bennett@gov.be.ca; Fikirdanis, Serkan; Neting, Marc; Erin.Stoddard@gov.bc.ca;
Macleod, Doug; Barrett, Rudy; Wisdom, Tim; Knight, Francesca

Subject: Re: Recent fish stranding incident (RE: Mamquam Monitoring Plan (Water File 2003040))

Understood.
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Plsase advise when you have a date and time.

Sent from Blackberry

i e e e SRR £ 5 A AT 1 P o o in e, S S USRS SR URIRE PSP S E SR SESPRSE S KRR R

From: Busto, Vince <Vince.Busto@dfo-mpo.gc.ca>

To: Lail, Kelly

Cc: Scott.Babakaiff@gov.bc.ca <Scott,Babakaiff@gov.be.ca>; Timothy Bennett@gov.be.ca
<Timothy.Bennett@gov.bc.ca>; Fikirdanis, Serkan; Nering, Marc; Erin.Stoddard@gov.be.ca <FErin.Stoddard@gov.be.ca>;

Macleod, Doug; Barrett, Rudy; Wisdom, Tim; Knight, Francesca <Francesca.Knight@dfo-mpo.gc.ca>
Sent: Mon Aug 30 18:31:41 2010
Subject: RE: Recent fish stranding incident (RE: Mamguam Monitoring Plan {Water File 20030407

Kelly,
Thursday or Friday of next week works tor me and hopefully also Francesca Knight, This meeting needs to atso include MOE, so |

will wail to see if Scott Babakaift, Tim Bennett, and Frin Stoddard may be available. Both Tim Benneit and Erin Stoddard arc on
S22 : 50 we may not know until next week if any of them will uttend,

[ will leave it to you to contaet Adam Lowis.

Vince Buslo, B.ASc, P.Eng.
Habitat and Hydrotechnical lingineer | Ingénieur de 'habital et de I"hydrotechnique

Habitat and Enhancement Branch | Protection ¢t mise en valeur des habitats
Lower Fraser River Le bas Fraser

Fisheries and Qceeans Canada | Péches et Océans Canada

100 Annacis Parloway, Unit 3 100 Annacis Parkway, Unit 3

Delta, BC V3IM 6A2 EDelta (C.-B) V3M 6A2

Government of Canada b Gonvernement du Canada

Telephone/Tééphone 604-066-8281

foeph

----- Original Mcssage-----

From: Lail, Kelly [mmailto:klaifiicapitalpower.conl

Sent: Mon 8/30/2010 3:13 PM

To: Busto, Vinee

Ce: Scott. Babakailfz@pov.be.ca; Thmnothy. Bennett@gov.be.ca; Fikirdanix, Serkun; Nering, Marg; fknightfisquamish.ea;
Frin. Stoddard@gov.be.ca; Macleod, Doug; Barrett, Rudy; Wisdom, Tim

Subject: Res Recent {ish stranding incident (RE: Mamquam Monitoring Plan (Water File 20030407

Yes,
Please advise if we can mect next week in the later part of the week.
i would like to Ada$m Lewis invelved as he is in position to start the monitoring study as soan as you and Tim give us the go ahead.
Will Thursday or Friday work?
822

Sent from Blackberry

[From: Busto, Viace <Vince. Bustottidiv-mpoe.ge.co>
To: Lail, Kelty
2 Page 137
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Cc: Babakaiff, Scott C ENV:EX <Scott. Babakaitti@gov.bc.ca>; Bennett, Timothy A ENV:EX <Timothy Bennett@gov.he.ca>;
Fikirdanis, Scrkan; Nering, Marc; Francesca Knight <fknight@squamish.ca>; Stoddard, Erin M ENVIEX
<Erin.Stoddard@gov.bc.ca>

Sent; Mon Aug 30 15:53:43 2010

Subject: Recent fish stranding incident (RE: Mamequam Monitoring Plan (Water File 2003040))

Kelly

This morning Francesca Knight received a report from Fisheries biologists who were on the Mamquam over the weekend taking swift
water safety training. The biologists reported witnessing a number of rapid water level fluctuations over the two days, downstream of
the powerhouse, that resulted in stranding of steelhead fry. The report raises some serious concerns over the impact to fish habitat,
and the description of the impacts leads me to believe that the biologists witnessed what may be considered to be an harmtul
alteration, disruption or destruction of fish habitat. Can we sct up a time o discuss next steps with you?

Vince Busto, B.A.5c., P.Eng.
Habitat and Hydrotechnical Engincer | Ingénieur de 'habitat et de I'hydrotechnique

Habitat and Enhancement Branch | Prolection et mise en valeur des habitats
Lower Fraser River Lc¢ bas Fraser

Fisheries and Cceans Canada ¢ Péches et Océans Canada

104} Annacis Parkway, Unit 3 100 Annacis Parkway, Unit 3

Delta, BC V3M 6A2 | Delta (C.-B.) V3M 6A2

Government of Canada Gouvernement du Canada

Telephone/Téléphone 604-666-8281
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