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Staff Recommendation

1. That no greater than $2.0M in funding from utility provisions be approved as the City’s
proportionate share for the dredging of the Steveston Channel, which will only be
expended upon the approval and commitment by senior governments of matching grants.

2. That Council forward a letter to the Richmond MLA’s, MP's, Port Metro Vancouver,

Small Craft Harbors and the Steveston Harbour Authority seeking financial support for
the future dredging of the Local Area channel in Steveston Harbour.
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Staff Report
Origin

In November 2010, as part of the report: Steveston Harbour Cannery Channel Long Term
Development Plan, Eastern Navigation Channel and Intertidal Habitat, the following
recommendation was approved: :

(1) “That the concept, use and potential redevelopment of the foreshore in front of the City owned
properties al 6240 to 6280 Dyke Road (the Eastern Enirance Plan) for a new navigational
channel, causeway, and intertidal habitat area be approved and that the February 2010 Balanced
Environmental Plan 5249-D-28.1 provided within the 2010 Hay & Company report be used as
the guiding framework until a final plan has been completed;

(2) That City staff work together with Steveston Harbour Authority end Small Craft Harbours 1o
establish a Memorandum of Understanding outlining the intent and commirment 1o work together
towards a mutually beneficial long term vision for Steveston Cannery Channel; and

(3) That City staff continue 1o work closely with the Province, Port Metro Vancouver, Small Craft
Harbours and Steveston Harbour Authority to clarvify roles and responsibilities, finalize all plans,
and approval processes, for Phase 1 — Construction of the eastern navigational channel,
causeway and intertidal habitat avea.”

The purpose of this report is in response to the above and to present an opportunity to work
collaboratively with, the Steveston Harbour Authority, Port Metro Vancouver, and Small Craft
Harbour’s Canada with the goal of advancing work on the Steveston Harbour Long Temn
Development Plan Concept.

Analysis

Since November 2010, Staff have been working closely with Port Metro Vancouver, the Steveston
Harbour Authority, and Small Craft Harbours Canada to advance the Steveston Harbour Vision.
Attachment 1 1s a summary detailing the need for dredging in the Steveston Harbour in a letter from
the Steveston Harbour Authority sent to the Federal Member of Parliament, Kerry-Lynne Findlay.
Within this letter, it is estimated that approximately $8.0M to $9.0M of dredging is required to
facilitate the eastern configuration within the Steveston Harbour channel.

Moving Towards the Vision

In order to advance any work on the Steveston Harbour Long Term Vision Concept Plan dedicated
funding is necessary. As there are three levels of govemment and delegated Authorities who are
stakeholders in the Steveston Harbour, a commitment to financial contributions is required by all
parties. The Steveston Harbour Long Term Vision Concept Plan requires multi-jurisdictional
mutual coordination of efforts for activities such as dredging, ecological enhancements, flood
protection, Infrastructure development and more.
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Current Reality- The Need for Dredging

Since the end of the federally funded dredging program in 2008 for local area channels such as the
Steveston Harbour, significant sedimentation has occurred in the local waterways resulting in
economical and navigational concemns.

For example, the build up of sediment along Steveston Island in the Channel is narrowing the
harbour navigable channel width, and access to moorage in the Steveston Harbour for vessels with
drafts greater than 12 feet is extremely difficult and impossible at times. In addition, Scotch Pond’s
entrance from the channel is now only accessible at high tide by shallow draft vessels with visible
areas now forming where there never used to be land in the channel.

A safe and accessible harbour ensures continued commerce on and along the Fraser River in
Steveston. Local area dredging in the Steveston Channel will also permit the facilitation of special
events such as Ships to Shore, the Tal] Ship Festival, and other maritime events.

Richmond’s maritime commercial and recreational activities will no longer be avajlable in the
future if the harbour is not dredged and if a long term strategy is not in placed to maintain the
sediment build up of the channels.

Flood Management

The design for the eastern end of Steveston harbour includes the removal of the existing weir,
construction of a new causeway and navigation channel that will allow boats to enter the harbour
from the east, the development of new and productive marsh and riparian habitat (6.7 acres), and
the construction of public amenities such as boardwalks and outlooks. This report proposes that
Phase 1 of the Steveston Harbour Long Term Vision Plan be advanced which would result in the
establishment of a portion of the new habitat pack area, and dredging of the Harbour.

To date, two primary dike alignments for raising dikes between Garry Point and London Farm
have been 1dentified. Alignment 1 is on Lulu Island, it follows a combination of existing and
new alignments. Alignment 2 makes use of Steveston Island, it would require the construction of
a completely new dike on the island plus additional structures to close off the harbour.

Alignment 2 has a similar footprint proposed under the Steveston Harbour Long Term
Development Plan, and conceptually the two plans could be designed to complement each other.
On July 23, 2012, Council endorsed that the public and key external stakeholders be consulted to
provide feedback on the Steveston area and the West Dike flood protection concepts identified in
the staff report titled Dike Master Plan — Phase 1. Consultation is currently underway.

Delta Precedent:

Since 2008, the Corporation of Delta’s staff has met with Federal Ministers and Senior Government
staff to lobby a number of issues, including the reinstaternent of funding to dredge their secondary
channels of the lower Fraser River. Delta has also been working with Port Metro Vancouver and
other stakeholders to develop a strategy and identify funding sources to alleviate the sedimentation
problems that are occurring in the Ladner Harbour.
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In July 2012, The Corporation of Delta completed a study detailing the social, economic and
environmental impacts in support of dredging river sediment in the Ladner Channel basin.
Utilizing this background information, the Corporation of Delta has committed $2.0M in funding to
dredging in their harbour. Delta is currently seeking partnerships in securing $8.0M in collaborative
funding from the following stakeholders, Port Metro Vancouver, the Federal Government of
Canada, and the Province of B.C.

Local Area Dredging Contribution Program

Port Metro Vancouver has now established a Local Channel Dredging Contribution Program which
can only be used for activities directly related to the preparation of an application to dredge. The
funding assistance for up to a maximum of §125,000 or 10% per local channel can only be used for
items such as survey depth soundings, computer modelling, volume calculations, soil testing etc. but
cannot be used for the dredging operations. It is recommended that the City apply for this potential
funding to solicit a similar level of support as was awarded to Delta.

Next Steps

In order to preserve a continued working maritime harbour within the Steveston Channel, funding is
required to complete the following:

l. To advance the implementation of the overall Steveston Harbour Long Term Vision
Concept Plan - undertake $8.0M of diredging operations in the Steveston Channel.

2. To solicit matching funding from Federal, Provincial levels of Govermment and port
authorities.

Financial Impact

This report proposes that $2.0M in funding from utility provisions be approved as the City’s
proportionate share for the dredging of the Steveston Channel, which will only be expended
upon the approval and commitment by senior governments of matching grants

Conclusion

Richmond’s Steveston Harbour is the homeport to over 350 commercial fishing vessels and
many other recreational, commercial and heritage interests. It provides a legacy for many
generations to come as a historical fishing village that has now evolved into a world class city.

In order for the Steveston Harbour to maintain its operations and activities, planning and
preparation for the Steveston Harbour Long Term Vision Concept Plan and the immediate
dredging of the channel is required.

MBFE

Mike Redpath J ohn Igving, P.Eng. MPA
Senior Manager, Parks Director, Engineering
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- Attachment 1

. . oo rOn M DR & EACH

GOUMCILLOR r
FROM: TITY CLERK'S OFFICE }

September 7, 2012

Srrﬁwsror\r HArBOUR AUM@RHY

12740 Thifes Rond, Richmond, B.C. V7E 3R8- 604- 27A5§9 Fax 604-271- 6142

Kerry-Lynnie D. Findlay, QC, MP

Room 650, La Promenade Bmldrng o ' _ . PHOTOCOPIED
House of Commons e ) o :
. Oltawa Ontario K1A OBA . - : . S SEP 7 R

Dear Ms. Findlay: ‘ - .TH'KE;»
& Dis

. RE: DREDGING 'STEVES'I;ON HARBOUR

Please allow me to Introduce myself, my name is Ross Holkestad and [ am the
Board Chairman on the Steveston Harbour Aulhorriy ("SHA") Board of Dlrectors
SHA is the largest commercial flshrng harbour in Canada and is homeport to over
350 commercial fishing vessels. The harbour is also home to many services that
fishermen all over the province utilize such as a seafood aliction, marine insurance,
vessel repair, travel lift, an unloading station and an ice house. Each year, ariywhére
from 30- 65 million pounds of seafood are oﬂloaded at our facilltres

l Wr}te to brrng to your attent(on a serious challenge facrng SHA s many businesses
and fishermen in the lower malnland - maintenance dredging of the harbour and
tributaries. | understand that you are !amrliar with the problems facing Steveston_ '
Harbour g@s the General Manager, Bob Baziuk has provided you with documentation .
and photographs relating to this issue and that you have had numerous drscusssons
with SHA directors and other stakeholders . .

I cannot stress enough the .urgency that we. face in regards to infill off. the Fraser
River and in specific, how it affects the Steveston Cannery.Channel and . Steveston
Harbour. As-you are awars, in 1998 the Government of Canada, lhrough the Coast
Guard, withdrew all furiding for tocal channel dredging on the lower- Fraser River.
This obligation was subsequently downloaded to local port authorities. In-2008, the
Vancouver Fraser Port- Authority ("Port Mefro”) abruptly ‘stopped providing any
funding for the annual dredging of local channels. [nstead, Port Metro established a
local channel dredglng contnbutron program however, this funding can only be used
for activities directly related to preparing an applrcetron for funding and not for
dredging (see Appendix A fo this letter). Thrs program daes not come anywhere near
dealing with the sediment infill accumulation in Steveston Harbour. -The impact of
!Icy change is slgnrfcant and has placed an fmipetus on the |mp|ementation of
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" be divided Into three pnmary categones as set forth below

7. SHA requrres an mmediate i increase in fundrng for dredgmg malntenenoe L
from the Government of Canada _‘ ) . '

: “'Steveston Harbour and Steveston Cannery Channel are jn desperate need of
““increased. ‘dredging efforts in -order [o maintain the commercial fishery and the
“businésses that rely on it. Immediate actions are required to bring both the harbour
and channel to a safe and acceptable depth for the safe passage of Canad|an .

o frehmg ves%els as well as pleasure, and olher boals

t

‘From 2002 to 2012, the Depariment of Flshenes and Oceans Small Craft Harbours
Division . (“SCH”) hag contributed an:aggregate of $2,760,000 towards dredging " -

. " Steveston Harbour. .Please refer to the “Steveston Harbour Authority Dredging

. Funding Summary” altached as Appendix C {o this letter. A brief perusal. of this
- ‘appendix will ilustrate that fundlng has.been sporadlc and has not kept upwith the
. ipfill. Please note that theré are a great number of cosls assocrated with dredglng
before any infill is actually taken out such as mobilization of equrpmenl ocean
disposal feés and price per. cubrc meler All of lhese factors affect lhe volume of -

dredgeate removed

In] recenl years both ‘Port Metro and SCH have eslablrshed firm Junsdlctlonal-'

boundaries. It is my estimate that to bring the Steveston Canneyy Channel back to
the historic depth of fivé:(5) mielers and the tributary watérlots of SCH and othersto
three (3) meters at a zero tide would require in excess -of $2,000, 000 in funding. .
. These historic depths are the minimum acceptable level for SHA. to operate and
provide services to’ our vibrant commercial fishing fleet on a consistent and reliable
basis. | Due to the- dramatic decrease in fundlng for-dredging the channel and
harbour the depths are much shallower In some cases ihe channel is as shallow as
2. 5 melers ato tide and lhe waterlofs are as shallow as 1. 5 melers at 0 llde ’

Furthermore, rt has been, estrmated lhat the amount of inffli seltllng ln Sleveston_'
Harbour each year Is -22 800m3 it would also be prudent to review. the W|dlh of the-.
Steveston Cannery Channel-and maximize it for safe passage of all vessels. Addmg
clear markers that properly ‘oulline’ the navigalional-channel would greaily improve '
safély in the channel and harbour. -It. goes without sayrng that current levels of -

fundmg do not allow for these lmporlaht slud|es lo take place such that we 'can -

properly ascerlaln our specsﬁc needs

. Please conllnue your efforts in oblalnrng addmonal funding for dredgrng in this area.
, Our situation is dire, and if something Is not done in the very near future, the harbour
" will becbme a navigation hazard and rendered unusable f for this actrve fishing fleet,

_whlch remains the largest In Canada to this day

o2 SHA and other slakeholders require fundrng for permanenf structures lhal‘ ’
will lead to a substantiel and perennial reductron in fu!ure dredglng
maln{enance cosfs. :

SHA'is fully in Iine with SCH's ultlmale.,goal.to establlsh a long-ferm approach to
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solvmg annual ‘mairntenance dredgrng fundlng issues problems through permanent
structures, Partrcularly In an era of fiscal austerity, we recognize it is not acceptable .
or realistic to coptinue asking for increased funding for dredglng mamtenance_

'wuthout taking senous measures to mrtrgate the problem T i

Accordmgly. the SHA has taken a role ln Worklng with SCH Port. Metro and the Clly
_of Richmond (collectlvely, the ‘Interested Organizations”) in assessing the oplions,
costs and regulatory hurdles in order to ereot such structures: More specifically, the

Interested Orgamzatlons are encouraged by a 2010-report prepared by Hay & ° .
-Company Consuttants for the City.of Richmond, attaohed to this {efter as Appendrx'._

D. Thrs report concluded that reconfiguration of the harbour and surroundrng area
would srgmflcantly reduce the amount: of infill sellling in the harbour. A 2008 report "
from Hay & Company addressed fo SCH also indicated that-a berm/tidal marsh
structure upstream of the-eastern entrance of Steveston Harbour could reduce infill
inside,. the harbour by 36% annyally. Th|s fnfill reduction would also . bel
complgmented by a- substantial reduction in ftrees .and_other clebns entering the, «

“-. harbour, which in and of itself is major annual expense lncurred by SHA and 8CH,in "~

addllron to causrng extreme havoc fo both vessels and harbour infrastructure

Ptease note that the Interesied Orgamzatlons have yel to determme what the
harbour configuration would look. like; have not commltted any funds to any such
project, and have not obtained enough . Information ‘'on  what regulatory and
jurisdiclions hurdles would-face them in’ embarking on such a project. The Interested
. Orgamzatrons are, however, devoting a great deal of time to study any solutrons to
. the worsenmg problem of |nl"ll in Steveston Harbour

Clearly, harbour reconﬂguratron could produce many benefits |nclud|ng constderably'
reducing annual dredging. costs,. crealing new -inter- tidat marine habitat along the
“waterfront, reducing the Crown's liability in the. event of vessels grounding, improving
. fshmg operations, enhancrng harbour navrgauon ancl creatmg new. tounsrn g
o .opporlunmes . e . .

The approxrmate overall cost lo recognlze any form of this possible reconﬂguratlon‘

to' the. eastem "harbour channel entrance - is - difficult’ to- estimate; however, our. |

- preliminary research suggests that it would fall in the range of approximately $8-10

" million dollars | write today to seek what funding is avallable to study the options
and finally undertaks the project that Is ‘determined to be the most economtcal

‘ effment and productlve forall users of. Steveston Harbour -

| wish to emphasrze that any addrttonal funds that are commﬂted to any such project
would not obviate the need for.the Government of Canada to provrde initial addltional
funds for dredging maintenance, as requested in.#1, above. It is iImperative {hat the
depth of Steveston Harbour and Stéveston Cannery Channel be brought down o an
acceplable tevel as soon as possible and prioi fo the commencemerif of any such
prolect o
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3. The tnteresled -Organizations require a definitive answer regardmg
disposing of dredgeate on S(eveston Island

Whether it is in respect to our request for additional _funding for dredging .

mamlenance or a permanent structure that njtigates the problem of infill, it is

essentlal that the, Government of Canada provide us wrth a decision on whelher

dredgeate may be disposed on Steveston Istand. The SHA’ in particular.is exlremely
fruslrated wrlh the Iack of clanty on lhis issue. . .

As: you may be aware Steveston |s|and is a man- made island and was erected by .-
dumping dredgeate from the mid 19005 It would be ideal, for example if the
dredgeats could be used to create an environmental tidal marsh at the east end of:

Steveston Island. | will note that using dredgeate for Jand reclamation ensures that

the functionality of the harbour-is. “achieved as' well as confributing -fo the -
enhancement of the environment and subsequent feeding grounds for the Fraser -
Rives salmon. Fusthermore, disposing of dredgeate on Steveston Island would .
srgmﬂcantly retluce the dumping fees Incurred by SCH and. lhe Government of .

Canada in terms of annual dredglng manntenance .

Please be advised that this Ietter is belng prowded to you by the undarsigned solely
on behalf of the SHA. | await your reply on thesé most Important matters. If you
requlre any further lnformatlon from the SHA please do not hesitate to contact me.

Yours lru(y.

2 Gm

_Rose Holkestad, Chairman
" Board of.Directors
© Steveston Harbour Aulhonty

Ce: Sleveston Harbour Authority Board of Directors
" Mayor & Council, City-of Richmond
Robert Gonzalez, General Manager Engineering & Public Works, Clty of
Richmond
" Dave Semple, General Manager Parks & Recreahon City of chhmond
Ken-Smith,-Regional Director, SCH
Robin Richardson, Regional Manager — Client Servrces SCH
Allan Baydala, Chief Executive Officer, Port Metro
Tom Corsie, Vice President — Real Estate, Port Mefro
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* APPENDIX D

A CREATING AND DELIVERING BETTER

WEG] |

HAY & COMPANY CONSULTANTS A Division of EBA Englnsering Consultants LId.

#900 - 1086 Wesl' Hasﬂngs Sl(eel .

SGLUTIONS

www.hayco,com

Gity of Richmond .

ISSUED FOR USE

PROPOSED UPSTREAM ENTRANCE MODIFICATION
- STEVESTON HARBOUR

V31101113

February 2010

p. 604,875.6391 « .-604.875.8363
Vancduver, Brillsh Columbia V6E 3X2 + CANADA
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'Elf!:

The priocipal findings of this study can be summatized as follows:

The conceptual layout of pLOpIGSLd artificial islands to be located upstream of the eastern
entrance to Steveston Harbour appears to be feasible with respect to the expected flow
velocity field that wonld result from this construction.

The concept of artificial islands asd habit creation in this area can reasonably be
incorporated into the original idea of controlling sediment and debris flows into
Steveston Harbour, previously considered by the Hatbour Authority and the Small Ceaf
Hatbours Branch of Fisheties and Oceans Canada.

There arc limited volumes of suitable dredgeate matesial carrently being hauled by barge past
this area for disposal by operatoss, Only one, Fraser: River Pile and Dredge, working for
Praser Port (Port Metto Vaacouvet), custently disposes of material of sufficient uality and
quantity for application to the proposed reclamation,

The present Fraser River Pile and Dredge operation in maintaining the Steveston Cht
pottion of the adjacent navigation channel offess the possibility of utilizing the dredgeate
matetial produced by their hopper dredge. Howevey, this would entail a transfer pit fos
dumping into and then hydsaulic pipelining to the desired islaod seclamation. This-could be
done at an estimated pet cost of $7.50/m>,

A more cost effective method may be to pegotiate an amrangement with Fraser River Pile and
Dredge by which a hydraulic pipdmc dredge would be used for maintenance dredging a

portion of the adjacent Steveston Cut. The material would be pipelined dicectly to create the

desiced islands. From discussions with the Port and Fraser Rivcx Pile and Dredge, this cost
is esimated at $6.50/m>. g

Clemshell‘maintenance dredging could 2lso be considered as another possible economical
method to use maintepance diedged material for construction of the habirat islands,
given the material would not have to be barged fos ocean disposal. -

The ptc-ju':t costs have been estimated at $9.7 million for the least favourable o.ptiou and

$9.24 million for the most cost-effective option, including a contingency allowance of 15%
but exdudmg engineeting, permitting and site data acquisition.

The atea of new pmducﬂve habitat created by the proposed mclmnaﬂon would be
approximately 66,815 m’ ot 6.7 hectates.

The estimated value of the new habitat created would be i the range of §$3,000,000 to
$4,000,000 which may be recoverable 2 credit for use on other projects with Rishery impacts.

7]
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... INTRODUGTION

-This study, undertaken at the request of the City of Richmond, encompasses a concept for
modification to the upstream entrance to Steveston Harbour, The Terms of Refereace for
the study were finalized through discussions with the City of Richmond, resulting in a
proposal by Hay & Company Consultants (Hayco) dated August 18, 2009,

A copy of the Hayco proposal js attached.as Appendix A aind-the listed task items ate

discussed in the following sections.

For purposes of this study, the concept layout proposed by. Balanced Esnvironmental
has beea superimposed on the modelled [ayout of 2 coptro! siiuctuse previously considered
by Hayco for reduction of sedimeat inflow iato Steveston Harbous. This has resulted in 2
baseplan that incorporates the original concept of reducing maintenance dredging in
Steveston Hatbout while: maximizing the potential for habitat creaton immediately

e

upstream of the proposed sediment control structure. In addition, the concept layout now

provides a suitable channel for future navigation by vessels that wish to use 28 upstream
access route into the harbour. Two possible options for the width of an access channel
have been considered, ie. 30 m and 40 m. ‘This is a design feature that will be dependant on
any future modifications that may be considered for the downstrearn harbous entrance.

From initial discussions with the client, it was directed that the level of effort involved
in this assessment would not justify additional numerical model analysis of the island

“creation’concept. Rather, the previous modelling outputs would be sufficiently indicative of
- sideslope stabilities and a2cmouting requitements. Also, existing geotechnical dam would be

sufficient to csn.matf‘ seismic stability and sett[em(_nt of the redamauon

3.1 HYDRAUL|C FEASiBlLITY AND STABILITY ASSESSMENT
A concept for a sediment control shricture at the upstream entrance to Stcvcston Harbout
is attached as Appcn_dh B. The ptoposed structure was developed by Hayco under the
ditection of the Small Craft Hatbouts Branch (SCH) of Fisheties 'and Oceans Canada.
This model study demonstrated the effectiveness of sediment control, and some varation
is assumed will be suitzble for the propos;.c] artificial islands and enlargement of the
habitat creation area. A velocity fleld resulting from the sediment coatrol structure,
with the proposed artificial islands superimposed, is shown in Appendix B. -

=3
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3.3

The expected change in flow velocity due to the proposed reclamation has been estimated
on the basis of the previously modelled results for a control structure to reduce harbour

-sedimentation. Sideslope protection is envisaged WI"E:}_C necessary to cope wmh the cvpecmd

velocity change.

With tespect to stability of the proposed ‘reclamation, ous overview assessment is oundined

in attached Appendix C, ‘The only significant concerns relate to potental loog-tesm -
" settlements and ‘seismic petrformance of the proposed fill and berms. Fox the futize

purpose of this inital feasibility ovesview and cost estimating, the long-term settlements’ace
a factoy that should be taken intd 2ccount. These settlements could be in the range of 1m
and the resulting incresse to the fill quality could be approximately 50,000 m. IIence
this contingency costitem could bein the OLC‘L’::I. of §350, 000

CONCEPT BASEPLAN DETAILS

The attached baseplan has béen developed from the concept that was presented by SCH
to Stakeholdets duting a meeting recently conducted at the office of the Steveston Harbour
Authority. The engineering details that have now been added, such as layout adjustment
for hyd:aulic' performance, sideslope armousing and harbour access channel dimensions,
age features that we consider to be appropriate for this initial level of project feasibility
and cost estimating. The basepjan includes a typical Cross- -section through the islands to
iltustrate the assumed reclamation methodo]ogy

PUBLIC AMENITIES

From initial discussion with the client, we understand that the public amenities envisaged at
this conceptual stage would involve a public access foot bridge connecting Richmond with

the uptiver island, a walleway across the islaad and 2 public viewing structute extending out.

from the new, upstieam island, The addition of a possible Janding float cxu:ncl.u:g out into
the rives is not envisaged at this time. . :

For the purpose of cmtmg the proposed public ameni qu we hwc assumed thc followmg

Access from 'R_xchrnoud to the istand would be via a woodrn pile steucture suppotting
a wooden deck 3 m wide, w1t11 suitable handtrails;

< A walkway actoss the upstream island would entail 2 0.5 m lifi of gravel topped with
crushed sunace material, 3 m wide, and;

» A public wcwmg facility is assumed to be a wood pile trestle structure, 2 m wide
connecting the new upsuear: island to two wooden viewing platforms, each mezsuting
50 m? in area.

All of the pubhc -amenity features would ultimately be subject to design by the .'City
of Richmond. For estimatiag, it is assumed that 2pproximately 500 m” of access trestles
would be provided. '

it
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DREDGEATE MATERIAL UTILIZATION

We have contacted Environment Canada, Ocean Dumping Braach, in order to obtzin
relevant data coficerning thé ocean dumping pesmits now in effect that covld yield mateal
for cteation of the proposed artificial islands. The objective would.be to utilize batged
matesial from dredging in the river that would otherwise be dumped at the ocean disposal
sites either off Sandheads ot the one off Point Grey. We ate advised that pemlu.s are

curréntly hicld by the following oPcvabom

«  Praser Port (now Pori Metro Vancouves);
. P1.*asc_r River Pile and Dyedge;
«  JJM Copstruction; .
Vancouvet Pﬂeéitiving, and;
« Delta ’.I‘ug and Basge.

- W¢ have contacted these operatots to discass the possibility of uwtilizing some of ¢héir

dredgeate matesial for the creaton of atiificial islands as configared on’ our conceptual
bascplan. Pyom these discussions, we ate given to understand that the following volumes
might be conmdc;cd for diversion f:orn ocean disposa.l

« FPraser Port — covers channel maintenance'in the lowes Leaches of the tiver. Allows for
ocean dumping as required by the contractor that uadertakes channel maintenance.

. I‘rascr Rivec Pile and Dredge — hoppm dredging disposal at Sandhczds conducted
annuq}]y with volumes generally exceeding one million m®,

JJM Construction - no dredpeste chsposa.lm foresceable future. - - .
Vancouver Pileduiving — possibly 10,000 m? from 2 0ew moomgc at T).lbury Island.

. Delta Tug and Barge — annwal dredging of approximately 20 000 m* from wmarine
maintenance, usnally dene for instmg marinas,

Irom our discussions with the various operators on thc dver, ﬁ' is clear that Frases River

Pile and Dredge, under contract to Port Metto Vancouver, would be the only viable
operator in a position to supply the volume and quality of materal necessary for cieation
of the proposed artificial islands. Each year, they ace disposing of volumes by hopper:

dredge that far exceed the required total volume of material needed for coastruction of

the proposed islands. The quality of matetial disposed of is geoerally sand with a smaﬂ‘
percentage of silt, idea) for the base matetial of the proposed islands.

-From the standpomt of feambrhty, the utilization of hopper dredged matesial would

entail the creation of 2 transfer pit into which the hopper dredge would deposit its load,
Once filled, this transfer pit would be cleaned out periodically by hydfauhc pipeline
dredge and the material would thea be distributed as cequired to create the islands that
ate envisaged. With the transfer pit in place, other operators on the dvex, with small
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c_luantitiesAof fine-grained dredgeate available for possible divession from ocean damping,
could be invited to dump into the transfer pit. Presumably a dumping fee might be applied

" for the use of the transfer pit but we have not accounted fog this potential minor tevenue

source in our cost estimates. Our basic assumption of developing the proposed transfer pit
by hydraulic pipeline dredge, filling it from materials decived from hopper dredge
operations and cleading it out pesiodically by pipelioe dredge would entail a cost estimated
at §7.50/m?, assuming the dredge “Columbia” is used by Fraser River Pile and Dredge to

. initially create the transfer pit 2nd ultimately transfet: the matesial from the pit to the isfands.

We also assurne that the dredgeate deposited by the hopper dredge would be madc available
free of charge because jt would provide some savings to Fraser River Pile and Dredge since

. this alternative would reduce the, distance for disposal of-at least some of the matétial

dredged anoually froni Steveston cut

A mote cost-effective alternative for obtaining the reclacation maheua.l fot creation of the

pmposed artificial islands would be to amange for ditect hydraulic pipeline dredging of
maintepance dredging matetial from Steveston Cut. This would enmil some type of
suitable agreement with Faser River Pile and Dredge. Such an agteement would spell out’

the volumes, disposal requirements 2nd associsted costs. We have discussed this possibility
in general temms, with Mr, Dave Hatt of Post Metto Vancouver and Mr, John Helmerick of
Fraser River Pile and Dredge. Both have indicaied that this idea could be arranged within
the existing contract. The economic advantages would be: '

e Cost would be reduced to between $5:50 and $7.30/m’. (We assume 36.50 fm esﬁmatmg)

The matcual could be placed as needed on the islands, to J.educe subscquent contouting
costs.

Hayco has been tequested to consider whether the matefiels dezived from on-going
maigtenance dredging operations within Steveston Harbour could be used to contribute to
the artificial island creation concept. Thete ate 2 nu.mbc: of challenges associated with this
approach:

. The matedals that comprise the rivesbed within Steveston IIz.rbour are generally .

finer geained: than those within the main channel of the River. Thus the material
desived” from within the harbout ate mote likely to remain in suspension and drift

‘downsteeem ducng placetent, ot to remobilize subsequent to placement due’ to roain’

channel cun_enls

. The ﬁne guuned matetials derived from within Steveston Hmbom. ate not s well smtcd

for-use as the foundation matecials for the actificial islend as are the coatser grained

sediments available within the maio channel;
» The costs associated with pipeline dredgmg within the hatbour and cxteudmg the

discharge pipeline to the actificial istand locations ate likely. to cxceed that associated -

 with simply dischatgiog the materdal directly to the main cbannel as lms bcen
successfully completed on two'pievious occasions.

B
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« Material derived throngh clamshell dredping within the hatbour could be disposed
within the artificial islands at reduced cost relative to that associated with ocean disposal
on the assumption that hopper dredges are utilized. However, a transfer pit would still
be necessary and the fransfer pit would infill as 2 consequence of sediment transport
within the main channel duting freshet. Thus this approach would oaly be feasible if a

_ latge quantty of maintenance dredging by clamshell was envisaged.

ENVIRONMENTAL DESIGN AND HABITAT CREATION

The proposed habitat treatments include the creation of the following high value-habitats,
all of which provide unique habitat functions to enhance the Fraser: River Bstuary:

1. Off-Channel Fish Habitat

“a. A variety of juvenile fish, such as Coho salmon, use the Fraser River Estuary as a
stopping ground to become acclimated to saltwater on their seaward migration.
They prefer aceas of slowei velocity water that are protected from ptedators and
abundant ia food. These conditions are provided by off-channel habitats.

b. The proposed habitat treatments will create 32,165m’ of new off-chanacl
fish habitat. :

2. Brackisb Margh Habitat -

‘2. Brackish marsh habitat pmwdcs shelter for juvenite ﬁsh from pxedarom during periods

) of imindation: Tt also is home to a vatiety of invertebrates which provide food to

juvenile fish, birds, and other wildlife. Matshes improve water quality b g slowing water

flow and allowing the deposition of fines and 2lso uptalke of hydrocatbons and othes

" deleterious substances. Matshes provide natursl shoteline stabilization with their toot
structutes, avoiding the need for uonatural riprap shotelines.

b. The proposed habitat treatments will create 25,555 m? of new brackish marsh habitat.

3. Ripetian Habitat
a. A rparian fringe along g watercourse is an important component of an CCbSYSttm.I
Riparian areas contribute large woody debris, insect deop, detritus and shade
to the neighbouring watercourse. They also provide natural slope stability and

impgove water quality, A variety of £aptors and other buds live, feed, and nest
along siparian areas.

b '111& psoposed habirar treatments will create 28,592 m? of new riparian habitat.

4, F tcsH\vatcr Wetland Flabitat

a, The fresh water habitat feature will provide habitat for freshwater amphibians and
invertebrates, providing food for 2-vasiety of bird species-and other organisms,

b. The pmposed habitat treatments \V).ll ceate 3,503 m? of new f[reshwater
wetland habitat, .

=2
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Implementation of the habitat treatments will involve contoudng placed dredge .material
and growing medium by land based plough ovex the specified arees (see attached deawings).
Planting of the-tpatian areas will be divided into high-density (1 plant per m% and low-
density (1 plant per 5 m?) plantiogs depending on theit proximity. to public atnenities,
Magsh planting wﬂl occut at the typical magsh planting density of 2 plugs per m.

To detesmine Lhc estimated cost of habitat treatments for the p:.oposed 1slzmds
an estimated volume of matesial {59,524 m?) to be contoured was estimated and multiplied
by the rate at which the proposed equipment is expected to opetate ($5.0 per o).
These tates are based on pevious -matsh construction p!.o;ccts supervised by

_ Balanced Bivironmental Sexvices Inc.

In add_ition to contouting, an estimated number of plaht pl@gs have beea determined from
the assigned planting densities shown on Drawings 5192-D-02.1 and 03.1 and multiplied

by estimated purchase and‘labour rates to detetmine the cost’ of planting the new

babitat treatmeots. Surveying and mositoring wete included in these estimates. Tables,
Drawings, and 2 description of assumptions are listed in Appendix D, Section 2.

To detesmine the amouat of habitat credit that may be available ftom proposed habitat
treatmeats, habitat values from previous Fisheries .Adt -Avibotizations were used in
comparison with the types of net habitat areas that will be cteated or lost. The 1csu]ﬂug
aedﬂs £zom this apalysis yielded a et increase in habitat value of +238 473 ben. .

. Conshuction of the proposed enhancement features 1Taay provide compensauon credits that

could be used to offset compeasation tequirements for othet projects raaging in footptint
size from 30,600 m® to 150,000 m* The sale of these credits to othet profjects Lepresents an
oppottugity to the City of Richroond to tecover jts investment in the consuuction of the

artificial islsods. The habitat credits provided by the project are conside:cd to represent a

value of between §$3,000,000 2nd §4,000,000.

Habitat credits' vary depending on project speuﬁc factors raised during negotiations
with DFO, incuding the amouvni of ciitical -habitat impdcted by the othet project

proponents seeking credit, and the cost to construct similar compensation near the other -

ptoject proponent’s site. DFO would have to agree to the actual value of these credits. Itis
our undesstaading that Post Metro Vancouyer is secling habitat credits to offset a number
of ity development project and, as such, may be an interested pattaey in this project.

I€ the habitat islaod concept is not pussued, thece will still, presumably, be 2 requirement for
improved sedimeot and debds control at.the upstream end. of the harbour and this will
nccessicate the construction of a suitable control structure. Once the contol structure has
been implemented thete would be the potential to create, on a progtessive basis, a sloped

" habitar infill bench using dredge spoil. It is uncertain whether DRO would tecognize habitat

csedits for 4 progiessive infilling that may evolve over a relatively longec period of time.
For additional information of preliminayy habitat design and costing czlculanons,

" see Appendiz D.

B
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36 COSTESTIMATION
. The estimated cost for implementing the conceptual layout illustrated on our baseplan will
be broken down for two possible options: ' / :
Option 1 - Provides a 40 m wide navigation access channel into the existing harbour.
Option 2 - Provides 30 m wide channel.
For the two options, we have considered the possibilities of: _
() Utliziog dredgeate from the ongoing Fraser River Pile and Dredge hoppet dredging and,
(b) Utdlizing navigation channel dredgeate that could be placed by way of a hydraulic
pipeline dredge, through 2n arangement with Peasee River Pile and Dredge.
Ouc cost estimates include a $0.5 million allowance for public amenities, but lhla amount will bave
to be reviewed in detail subject to confirmation from the City of .their specific requirements.
Esfimates:
Option 1(a) — Estimated cost udlizing hoppes diedging with transfer pit and 40 m wide -
" access channel: _
Besm construction along access.channel and siver side of Rast
Tsland 60,000 m® (12” minus material) (SIS ———: XXV
Access channel slope protgction and toe bem . .
16,000 m* (6” mious material) @ §50...c.cmv s nneenne.. 800,000
. Quam'cd vock mattress for berms oo » '
12,000 m® (3" minus material) @ $60. .., i eneemssssenessssssssssmsssssssssseseenmeneensos 720,000
Dredge access ch:mm:l, 59,000 m0” (@ $8...c.crrvrivveimarmsrissensesinmsnressssssnesresssemsssanens: 470,000
-Net teclamation volume by hoppﬂ dredga 210,000 v’ -
@ 37.50... creresrmrereasessneeesssssessnessastesensenen 1,600,000
Remove cmstmg roclk weir 3,000 m3 @ 350 150,000
Habitat treatments for islands (contounng,»PlzmmD)..,..A.:._......,A........,4......“,..“...'..'1,000,000
PUBlC AMENIEES et v cversrvoesceveee s eaese s Eeses e s e st rra e sesensesssnanes 500.000
. $8,240,000
Option - 1(b) — Bstimated cost utilizing pipeline dredge, pumping ditzcting into proposed
islands; L
Same as 1(a) except cost of dredgeate reduced by §1/m’, i.e.
from $7.50 to 36.50/m’ covering 210,000, i.e. reduction of
$210,000... O OO SO ROOTOPROVe” 5 | X 11010}
* $8,030,000
ES
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Opuon 2(a) — ]:stlmated cost u.tu_.l_ﬂg hoppes chdgmg with tlrmfel pit. and 30 m wide
access channel: ) _

Same zs 1(a) except cost of dredging access channel reduced

by $90,000, reclamation increased by $150,000 and habitat

treatment increased by 100,000 for a net inctease of |

$8,400,000

Optlon 2(b) —-ﬁsdmatcd cost utilizing Pipe]ine dredge, pumping dicectly into proposcd islands:

. Same as 1(2) cxrep!. cost of dredging access channel reduced
by $90,000, reclamation increased by $137,000. and habitet "~
treatment increased by 100,000 for a pet increase of

3147000 __+147,000
‘ $8,387,000

Tn all cases, 2 contingency allowance of 15% should be applied.
Hence the. more cosﬂy option 2(a) would be estimated at,
38,400,000 X 115 Zr et eeeees et s s csrsr s s bt enens 3027 DAIHION

Add the least cosdy oPuon 1(b) would be estimated at - )
$8,030,000 X 1,15 Tttt st 99.24 t0illion

The zbove estimates do not include the costs of engineering, site testing or permitting.

On the basis of the foregoing genetal assessment of the reclamation and babitat

enhancement concept, it appeats feasible to:
«  Obtinand place the dredgeate matetial at xeasonable cost;

» Create the desired habitat-cnhancement of the area that would qualify for off site
“credies” ‘notmally applied to devdopmentpro]ccts on the foreshore; and

» Configure the concept to yield hydraulic impacts that will be acceptable with respect to
resulting sedimentation, velocity fields and river dynamics. This presumes that moge.
detailed hydranlic numerical modeling would form Lhc basis for a pt&hmmary
mgin,crmg design.

-
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éELlMITATIONS OF REPOR

"This report and jts contents are mtmdcd for the sole use of the City of Richmond and
their agents. Hay & Company Cénsultants (Hayco), a Divisiod of BBA Fngineeting
Consultants Ltd,, does ot accept 2ny responsibility for the accutacy of any of the data,
the analysis or the rccommendations contained or referenced in the report when the seport
is used oy relied upon by any Pacty other than the City of Richmond, or for any Project,
other than the proposed development at the subject site. Any such unauthorized use of this
geport is at the sole sisk of the user. Use of this teport is subject to the terms and
condidons stated in EBA’s Services Agreement 4nd in the General Conditions pr: OVldcd in

Appendix B of this report.

We trust this report meets the sequirements of the City of Richmond. If you have any
questions, please do not hesitate to contact the undersigned.

Sincerely,
Hay & Company Consultants
A Division of EBA Engineering Consultants Ltd.

.:R.alph Rvetts, P.Eng.

Project Director

Potts & Harbours Practice
Direct Line: 604.875.6391 x248
revetts@hayco.com

EQI/ RE/tbt -
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CREATING AND DELIVERING BETTER SOLUTIONGS

gl |

varw. liayco,com

Avgust 15,2009 . . Hayco Bile: PV31101113

City of Richmond
6911 No. 3 Road
Richmond, BC V6Y 2C1

Attention: Mr. John Itvvling, P.Eng.

Ditectos, Engincering

Deag Six:

Subject: . Steveston Hatbour Upstreaw Entrance Modification

\

" This will refer to our telecom of August 10, 2009 (Isfeld/Irving) in which amendments to the Hayco
proposal of July 13, 2009 were discussed. Based on the level of effost envisaged by the City of
Richmond by which the feasibility assessaient would be limited to providing an order of magnpitude
project costing, Hayco heteby offets the following package of engineering and environmental services:

1.

N

Hydraulic Feasibility and Stability Assessment:
- Utilize previons modelling outputs to estimate sideslope stabJ_ty and armouring requirerments.

- Utllize cxisting geotechmnal data for the area to estinate cftccts and stability of proposed _A

reclamation.

. Hinalize a concepr base plan, udlizing the outline of reclamation prepuéd by Batanced

EBavitonmental. Ensure reasonable conformity with the configuration of conteol structures
Puvmusly tested on the Hayco numercal hydxaultc model for Small Craft H’uboms

- Allow .. ..$2,000.00
. Conceptualize public amenities mdud_ng a budgg aceess, wzlkway and public viewing

plﬂtfozm _

- Allow .... sz,soo.oo

Assess feasibility of potential reclamation methodology through discussions with conitractors )

and operators on the nver, taking account of available dredgeate materials and methods
of dclivcry. :

Ravironmental Design and Habijtat Cxat(on
This task will include: .
«  Co-ordinate transfer of assumed site data for a base plan to be prepated by Hayeo;

«  Determine species and tacget ateas to optimize habitat creation;

amp-Appendip A Presetd e ol Bicmood sclMndificton doe.

fn:.a_z,m Lisce

HAY & COMPANY CONSULTANTS A Divislon of EBA Englnccrlng Gonsullanls LId.
p. 604.875.6391 » f, 604.875.8363
1900 - 1056 Wesl Hastings Slroet * Vancouver, Brillsh Cofumbia VGE 3X2 + CANADA
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. Mould the tatget habitat areas into practical locations, given the constraints of matedal
stability, side slopes, plant clevations, biodiversity, species a¢ dsk, construction

rnethodology, plant availability and seeding methods.

for cost estimating;

+  Considetr impacts of proposed public amenities;

< Present two schemes for habitat credit, j.c. most costly and least costly;

This exercise will fosrm the basis

«  Discuss feasibility implicztions of the 2bove factors in texms of approvals, habitat credits

and design of more definitive concept.

o ALOTT s s e s et et ee e erepaene et ee e een e et et e e e se et eentear e eeraRereere e panneeeneranranenteenanneras

6. Cost estimation, repoit preparation and consultation with client.

$8,500.00

The teport will include a discussion of the feasibility assessment findings, the effect on
estimated costs, the analysis tequired to produce a preliminacy engineedng design, -and
discussion of the draft report with the r_hcmpuor to submission.

- AJ.low ...§$5,000.00
7. Clerical and Disquscmeﬁts: b .
S AMOW oot e s it ss s ee e s st tstae s st 540000

Sincerely, -
Hay & Company Consultants
(2 division of EBA Enginecring Consultants Lid.)

Prepated by:

509,

E.O. Isfeld, P.Eng.

Senior Matine Engineer
Direct: 604.875.:6391 x249
oisfeld@hayco.com

BOI/1be

Total, exclading GST = $25,400

Auvthotized by:

Rlo-P el

Ralph Everts, P.Eng,

Principal / Senior Design Enmnum.
Ditect Line: 604.875.6391 %248
reverts@hayco.com

.00

ROLRTTU S asonAppeadic-d-Propen) Ciry_of Eidduonad_selMolifetont Zoe
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Stability Overview

Hayco/EBA completed an zssi.grzrneut: fot the City of Richinond under’ which the seismic smbiﬁty

and pesformance of the Fraser River dyke located between No. 4 and 5 Roads was assessed
The study included advanced modelling and -prediction of post-seismic movements of the dyke
systera in order ‘to perform an option assessment copsidesing the flood risks and costs of
ground jmprovement.

Geotechnieal concerns stem fom the fact that the agea is undetlain by soft silts and potcntialiy
liquefiable sands. These soil conditions limic the supedimposed loading from styuctures such as the
proposed public access bridge as well as the proposed fills, and gravel ox quarried rock /berms.

" In par m.ulm geotechnical Issncs/ﬂsks inclnde:

1. long-term sctflemeat and/or beading failute of ﬂw proposed reclamation area due to
“consolidation of compressible clay/silt layets present at the site which may require placement of
additional fill to compensate for the lasge-scale settlement of the atea; and,

2. seismic performance of the proposed fill/berms to be placed on the existing loose sand layers
which will undergo mgmﬁcant movt.ments and/or faillure due to earthquzke shaking
and liquefaction.

Detailed assessment will be required to determice the rock berm sidc:—slopés as well as other giound

improvement measures to meet the performance criteria under normal working and seismic loading

_ conditions. Procedures, extent 20d pattern of ground densification necessary, to impsove the seismic
performance of the site will be described and cost estimates will be provided in the next stages of
the design.

The petformance criteria should be established in close interaction with the City of Richmond based
" on an assessment of risks and coosequences. Depending on the component under consideration,
ic. the proposed islands and the access bdges, life safety and/os economic impacts should
be considered.
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APPENDIX D

ENHANCEMENT FEATURES FEASIBILITY STUDY,
STEVESTON HARBOUR EAST ENTRANCE,
RICH]V[OND BRITISH COLUMBIA

\

SECTION 1 - PRELMARY ENVIRONMENTAL D'ESIGN_

11 Introductian

Marshes are some of the most ecologically diverse communities in the world. They ate
home to a variety of fish, birds,plants, invertebrates, mammals, amphibians, and are
stopping grounds for a vast array of migratory species en-route to the nesting grounds
of the north. Human- development has resulted in the destruction of acres of these
habitat featwres over the past 100 years resvlting in - significant accumulative
environmental impacts that have - trickled up the food chain, directly adversely
impacting local fisheries and the economy itself. Restoration.effoits to restore the lost
functions of marshes along our coast should be a priority to ensure ow way of life is
persevered for future generations. By creating new functional marsh features, the City

. of Richmond would be taking a proactive approach to improving the environment
through the creation of bigh value habitat. .

Steveston is located at the mouth of the Fraser River. Tidal saltwater mixes with’
freshwater to creale a unique brackish envitonment for local wildlife. A fusion of
saltwater species and freshwater species ocour here, resulting in high biodiversity.. The
transition also allows juvenile salmon to acclimate to saltwater. Off-channel habitats
and marshes provide key habitat functions to these species. o

Because of the unique focation, ‘marsh restoration efforts should focus on creating the
following types of habitat to maximize functionality of the site:

o Off-channel fish habjtat

o Brackish marsh babitat

o Riparian fringe habitat (’backshoxc vegetaltion)

o TFreshwater wetlands

All of the above have been infmpératcd into the habitat concept shown on Drawing
5192-D-01,1, which involves the construction of two new js[ands at the east end of
Shady Jsland (Steveston Is]zmd) on the Fraser River,

1 ' File 5192-W-02.]
: 10/9/2009
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1.2 Off-Channel Fish ¥abitat , : ' .
1.2.1 General

Yunctional off-channel fish habitat typically use somé or all of the below featuves:

o A muddy seabed

o A marsh perimeter

o A ripavian fiinge

o Shallow water depth _

o Narrow chapnels with lengthy perimeters -

. Woody debris (logs) -

The off-channel fish habitat shown on Drawing 5192-D-01.1. will contain al.l of the
above features.

1.2.2 Newly Consixucted Area

Drawing 5192-D-0L.1 shows the creation of 32,165 m* of new off-channet fish habitat.

The arca will be created by the construction of the two islands as shown, which will

provide wave protection, nvtvients, and shelter for tte offCchannel areas shown. The

area includes the sice slopes of the new jsland features vp to the lower elevation of the
* proposed and existing maxshes.

The side slopes of the jslands have not been designed at this stage. Future investigation
by a hydranlic engineer with hydraulic modelling capabilities may be required to
determine the slope and material size that will allow the proposed islands to be stable.
Non-riprap shorelines are preferved wherever possible from a habitat perspective.

1.3 Brackish Marsh
- 1.3.1 General

Brackish marsh construction requires consideralion of the fo)lowing factors:
o Proximity to freshwater '
»  Abundanceé of sunlight
e  Wave prolection
e Coirect distribution and layering of organics, clay, silt, and sand:
. » Blevadon for target marsh species
¢ Growing medium thickness
s Comect slope for soil stability
* A source for propagation

2 File 5192-W-02,1
10/9/2009
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1'..3.2 Avxcas Created

. Drawings 5192-D-02.1 and 02.3 shows the preliminavy brackish marsh planting scheme
for the Bast Island and West Islands, rcSpectively. The Bast Tsland will have 2,949 m”
of marsh and the West Island will have 22,606 m of marsh. The iotal area of brackish

-marsh for the two islands cornbined is 25,555 m”. These newly cmatcd areas will serve
as high value fish habitat. = ' .

The areas described above may become adjusted during the actual design stages of the -

" project due to island side-slope design criteria determined by the hydraulic engineer. -
For example, if it is determined that a side slope of 3 horizontal to 1 vertical cannot
sustain stable brackish marsh growing medivm, marsh plants Tnay not be capable of
surviving on these side slopes and the area of brackish marsh would decrease.

133 Tarvget Plant Species and Elevaﬁons

The marsh desxgn shall focus, on including equal distribution of clevatlon ranges for the
following key SPCCJCS . .

-Table 1.1 — Kcv Indicator SDEC]CS E[cvanons fcn the Steveston Mmsh

Common Name ~ Scientific Name _ Lower Blevation  Upper Rlevation
Dunegrass Elymus mollis 37m CD 5.0mCD :
Creeping Spikerush  Eleocharis palustris 1.7m CD. 20m CD
Soft-stemmed Bultush Scivpus lacustris 2.1lm CD ’ 3.7m CD
Lyngby’s Sedge Carex lyngbyel 1.7m CD " 28mCD

Beach Pea Lathyrus japonicus ~ 3.8m CD 52mCD

Arctic Rush . Juncus arcticus 2.7m CD 3.8m CD

Pacific Silverweed  Potentilld pacifica  3.8m CD 4.5m CD

Sea Arrowgrass Triglochin maritimum 2.5m CD - 3.0m CD
Spearscale Atriplex patula 3.8m CD - 4.5m CD

A station (nail) has been installed on the south-west comer of the wharf immediately
west of the site. The elevation was measured in compatison to the tide and determired
to be 5.18mn Chart Datum. All plant elevations provided are in reference to this
location, and should be used during construction to determine growing elevations.

All.growing boundaries shoold be established during construction to within +/- 5 cm
accuracy.

3 - File 5192-W-02.1
10/9/2000
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1.3

131

Off-Channel Fish Habitat

Genexal

Functional off-channel fish habitat typically use some or all of the below features:
¢ A mnddy seabed

o A marsh perimeter

°  Ariparian fringe

o Shatlow water depth

o Narrow channels with lengthy perimeters -

s Woody debris (logs)

The off-chaunel fish habitat shown on Drawing 5192-D-01.1- will contain all of the
above featnyes.

Newly Constructed Area,

Drawing 5192-D-01.1 shows the creation of 32,165 m? of new off-channel fish habitat.
The area will be created by the construction of the fwo islands as shown, which will
provide wave protection, nubients, and shelter for the offOchannel areas shown. The
arca includes the side slopes of the new jsland features up to the lowm elevation of the

" proposed and existing marshes.

The side slopes of the islands have not been designed at this stage., Future investigation
by a hydraulic engineer with hydraulic modelling capabilities may be required to
determine the slope and material size that will allow the proposed islands to be stable. -
Non-tiprap shorelines are preferred wherever possible from a habitat perspective.

Braclish Marsh

General

. Brackish marsh construction requires consideration of the following facioss:

= Proximity to freshwater

a  Abundance of sunlight

s Wave protection

o Conect distribution and ]ayermg of organics, clay, silt, and sand

. o Elevation for target marsh spectes

* Growing medium thickness
o Correct slope for soil stability
* A source for propagation

2 File 5192-\W-02,1
10/972009
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1.3.2 Axeas Created

. Drawings 5192-D-02.1 and 02.3 shows the preliminary brackish marsh planting scheme
for the East Island and West Islands, 1e‘specuvcly The Rast Island will have 2,949 m’
of warsh and the West Island will have 22,606 m of marsh. The total area of brackish

-marsh for the two islands combined is 25,555 m®. These newly created areas will serve
as high valve fish habitaf. =~ = -

The areas described above may become adjusted during the actual design stages of the .

" project due to island side-slope design criteria determined by the hydraulic engineer, -
For exaraple, if it is determined that a side slope of 3 horizontal to 1 vestical cannot
sustain stable brackish marsh growing medium, marsh plants may oot be capable of
surviving on these side slopés and the area of brackish marsh would decrease.

1.3.3 Target Plant S_pedes.a.nd Xilevations

The marsh design shall focus, on includiog equal distribution of elcvatton ranges for the
following key specxcs .

-Table 1.1 -- Ke.v Tndicator Speows Elevattons for the Stevesion Marsh

Commen Name ~Scientific Name Lower Elevation Upper Elevation
Dunegrass Elymus mollis .~ 3.7m CD . 5.0mCD :
Creeping Spikerosh  Eleocharis palustris® 1.7m CD . 2.0m CD
Soft-stemmed Bulrash Scirpus lacustiis 2.1m CD ' 3.7m CD
Lyngby’s Sedge Carex lynghyei 1.7m CD © 2.8mCD
Beach Pea Lathyrus japonicus ~ 3.8m CD 52mCD
ArcticRush . Juncus aroticus 2.7m CD 3.8m CD
Pacific Silvesweed  Potentilla pacifica  3.8m-CD 4.5m CD
Sea Arrowgrass Tviglochin maritimum 2.5m CD - 3.0m CD
Spearscale " Afmriplex patula 3.8m CD - 4.5m CD

A station (nall) has been installed on the south-west corner of the wharf 1mmed1ately
west of the site. The elevatidn was measured in comparison to the tide and determined
to be 5.18m Chart Datum. All plant elevations provided are in reference to this
location, and should be used duxing construction to deteymine growing elevations.

All prowing boundaries should be established duoving construction fo within +/- 5 cm
accuracy. '

3 ' File 5192-W-02.L
10/9/2008
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1.3.4 Base Material Placement and Requirements

Base material shall be placed by suction dredge. Base material must pass Environment
Canada Ocean Dumping critesia. This may include sand from maiutenance-dredged
locations. ' '

The base material will be required o harden such that heavy machinery can contoar the |
site priot to placement of the growing mediun.

13.5 Contourlng

A land-based plough will perform contowring during periods of low tide, Contoiirs
shall adheére to thosé provided on the final design drawings. Contouring will allow for
~ placement of growing medium. Drainages shall be constructed at the lIow points to
ensure water, which'may trap fish and other organisms, can escape during receding
tides. ’ ' :

1.3.6 Growing Medinm Requirements

‘A minimum of 30 cm apd maximom of 100 cra of mrowing medium shall be placed
over the entire area designated for new marsh. The growing medium shall consist of
dredged roaterial from the adjacent harbour entradce. With consideration to the types
of plants listed in Table 1.1, except Dunegrass and Beach Pea, the following growing
medinm requiréments will bave the highest soccess yate: i

° ' Cravel (greater than 2mm), less than 75mun) - 0-10%

e Sand (greater than-0.05mm, less than 2ram) 30-60%

o Silf (greater than 0.002mm, less than 0.05mm) 20-50% -

o Clay (less than 0.002mm) .’ . . 10-40%

o QOrganic content S e 10-30%

o Acidity . o 50-6.5pH

For Duuegrass and Beach Pea, riparian growing medium requiremen(s should be used
(see Section 1.4.6). '

4 "File 5102-W-02.1 -
10/9/2000
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138

14

141

Tfanspla.n ﬁug

~ Transplanting shall conform to the following criteria:

o Plugs to be between 15 and 30 cio diameter

« Plug beight to be between 15 and 30 em dismeter

e Plugs to be placed at a minimum 2 plugs per m?

® Plugs to be arranged such thateachplant is placed within its concspondmg growing
elevation shown in Table 5.1.

e Plugs to be planted in the early spring or late fall

s The entive root ball shall be placed below the surface.-

o Plugs shall not remain out of the vround for Ion ses than 24 hours

Maintenance

There is a chance that soil erosion may occur in exposed areas. These areas will either
requira routine placement of material, protcction from waves and cuncnts or 1nay be
lost as functional areas.

New Riparian Aveas

Gexeral

- To construct a successful riparian arca, the following conditions are required:

142

» A well drained, aevated growing mediurm
» PBlevation near high water (see planting list)

"= Proper rooting depth

o Astableslope
* A souice for propagation -

Riparian Length and Areas

The proposed riparian areas for the East and West Islands are shown on Drawings
5192-D-02.1 and 03.1, respectively. The total.length of fringe riparian vegetation
created is 889m on the Bast [sland and 1,595m on the West Island, totalling 2,484m.,

Two types of planting ave proposed: high density anhd low density planting. The high
density areas are located on the Rast Island gnd represent a 5 m wide stip adjacent o
watercourses or public amenities. The lower density planting areas are proposed for all -
other inland areas on the Bast Island; and all riparian areas on the West Istand.

5 File 5192-W-02.1
L0/9/2009
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The high-density areas conform to the Ministry of Environments planting guidelines for
riparian areas.” Following thesc criteria are only cost-feasible over small areas due to
the 1m spacing requirement. These areas visnally yesemble an established riparian area
more closely than low density planting areas. Thercfore, (0 save cost, high density
planting is only proposed in areas near public amenities.

Lower-density planting (1 plug per every 5 m) will be effective in esfablishing riparian
vegetation in the long term, however will take longer to become established. As this
density more accurately reflects tree density than the higher density planting schiemes,
these riparian aveas will function similar to natoral distributions. Visually they will be.
less impressive initially, and therefore have been placed further from public amenities.

1.4.3 Target Plant Species and Elevations

_Table 1.2 - Kev Riparian Species Elevations

" Common Name Scientific Name Lower Elevation Upper Blevation
Nootka Rose Rosa nootkana 4.1m CD >5.2m CD
Black Hawthorn Crataegus douglasii  5.2m CD >52m CD
Pacific Willow Salix lucida 4.5m CD >5:2m CD
Scouler’s Willow Salix scouleriana 4.5m CD >5.2m CD
Beaked Hazelnut Coyylus corputa 5.0m CD _>52mCD
Oceanspray Holodiscus discolor  4.5m CD >5.2m CD
Salal Gaultheria shallon ~ 5.0m CD >5.2m CD
Black Twinberry Lonicera involucrate 4.5m:CD >52mCD
Salmonberry Rubus spectabilis ~ 4.5m CD >5.2m CD

.Red Elderbesry Sambucus vacemosa 5.2m CD >5.2m CD
Snowberry Symphoricarpos albus5.0m CD >5.2m CD
Hardbhack Spiraea douglasii =~ 4.5m CD >5.2m CD
Black Cottonwood  Populus trichocarpa 4.5m CD >52m CD
Red Alder Alnus rubra 4.5m CD >5.2m CD
Bigleaf Maple - Acer macrophyllum  5.0m CD >5.2m CD
“Western Red Cedar  Thuja plicata 5.0m CD >52m CD
Vine Maple Acer civcinatum 50mCD - >52m CD
Pacific Crabapple  Malus fisca 4.5m CD >5.2m CD
-Bitter Chery Prunus emarginata  5.0m CD >5.2m CD

A station (nail) has been installed on the south-west corner of the wharf immediately
west of the site. The elevation was measured in comparison to the tide and determined
to be 5.18m Chart Datum. All plant elevations provided are in reference to this
location, and shonld be used during construction to determine growing elevations.

6 File 5192-W-02.1
10/9/2009
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1.4.4 DBase Material Placement and Requi.l.ements
All base materials to be placed with suction dredge as previously discussed.

14.5 Con(ouung
A Tland-based plough shall perform contouring. Contoms shall allow for a natural
appearance, leaving the surface within +/- 1 'meter of the elevations shown.on the final
design drawings. Contours should allow for flow towards drainage areas as shown on
the attached drawings. :

14.6 Growing Medinm Requirements for Riparian Site

With consideration to the types of planis listed in Table 1.2, the following growing
medium reqnirements will have the highest success rate. .

o Gravel (greatey than 2mm, less than 75mm) - 0-10%

o  Sand (greater than 0.05mm, less than 2mm) . 50-70%

o Silt (greater than 0.002mm, less thap 0.05mm) 10-30%

o Clay (less than 0.002mm . 10-20%

¢ Organic content - - 10-30%

»  Acidily .- ; 50-6.5pHd

Growing medium soil shall be tested such that no visible water is present 120 minutes
after a rain event of moderate to heavy intensity of at least 10 minutes. Growing
medium shall not be compacted by heavy machinery and have a rough surface to
promote colonization by native plants and reduce sediment and erosion. -Growing
medium that does not meel the above requirements may’ still support some local plant
species, however results may vary-for each species. -

147 Planting

The following planting criteria may be requixed:
= Plants obtained from a credible planL nursery carrying native plants .
o No. 2 pot size for high-density aveas / combination of staking and'No.2 pot size for
low-density areas. In some cases seedlings may be used.
s, Spacing 1 shrob/iree every 1 metre in high density areas (see attached drawingg) -
o . Spacing-1 shrub/iree every 5 metres in low-density arcas (see attached drawings)
o Plant types to be distributed evenly .
o Planting to occur in early spring or Jate fall
e Irrigation may be required for the st year of growth
o Mulching may be required, but should be avoided adjacent to watercourses if it will
not decompose naturalty-or prodiuce leachate that might enter the watercourse,

7 : © File 5192-W-02.1
10/9/2009
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552

553

1.6

1.6.1

Maintenance
Adtter the {irst year, a crew of labourers should remove any invasive species which have

colonized the site. This will be required until plant densities become establisbed to
levels that will out compefe invasive species. '

Freshwater Welland Feature

General

Treshwater wetlands provide valuable habitat for a variety of species. To increase
biodiversity at the site and better serve species present, a freshwater wetland feature is
also proposed (see new water fealure on drawing 5192-D-02.1).

Areas Created

A 3,503 m’ new fr&hwater fealwe is propased for the Bast Island.

Contouwring

The inner side-slope will slope down at shallower than a 3:1 slope. The base material
shall be clay, 0.5m thick over the entire area designated for wetland. A plough or other
suifable heavy equipment shall place the material. The lowest point around the

perimeter should be higher than 4.5m Chart Datum to ensure (hat fish do not enter the
system and become trapped should the system diy np duoring the summer.

Environmental Iropacts And Benefits

Off-Channel Fish Habitat

The environmental impacts of constructin g off-channel fish habitat features will be as
follows:
»  Permanent loss of water column

. o Permanent loss of sandy riverbed habilat

° Temporary genecrabion of turbidity during construction
o Temporary disruption to local fish populations from equipment

A variety of juveaile fish, such as Coho salmon, vse the Fraser River Estuary as a
stopping ground to become acclimated to saltwater on their seaward migration. They
prefer areas of slower velocity water that are protected from predators and abundant in
food. These conditions are provided by off-channel habitats.

8 Rile 5192-\W-02.1
. 10/9/2009
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1.6.2

1.6.3

1.6.4

Intertidal Maxsh

. The environtental impacts of constructing the marsh features will be as follows:

o Permanent loss of water colurmn
o Permanent loss of sandy river habitat

‘e Temporary generation of turbidity during construction

° Tempora.ry disrupLion to local fish popu]atioﬂs from equiproent

B acklsh mmsh habitat p1ov1dcs shelter for juvenile fish from predators during periods
of inundation. It also is, home to a variety of invertebrates which provide food-to
juvenile fish, birds, and other wildlife. Marshes improve water quality by slowing
water flow and allowing the deposition of fines and also uptake of hydrocarbons and
otheyr deleterious substanices. Marshes provide. natural shoreline stabilization with their

" yoot structures, avoiding the need for unnatural riprap shorelines. -

Ripariam Ayea -

The envnonmental 1mpacts of constructing the np arian features w1]l be as follows:
s Pepmanent loss of water colomn

o Pegrmanent loss of sandy river habitat *

* Temporary generation of torbidity during construction

o Temporay d15rnpt10n to local fish populations from eqmpment

A riparian fnngc along a watercousse is an 1mp01Cant component of an ecosystem.
Riparian areas contribute large woody debis, insect drop, defritus and shade to the
neighbouring watexcourse. They also provide natural slope stability and improve water
quality. A variety of raptors and other birds live, feed, and nest along riparian areas.

Freshwater Wetland Habitat

Coustruction of the fresh water habitat feature w1].1 result in the following
environmental impacts: :
e Permanent increase of water column

o Less space for constnction of riparian babitat .

" o Temporary gener ation of furbidity during construction

The fresh . water habitat feature will provide habifat for freshwater amphibians and
invertebrates, providing food for a variety of bird species and othex organisms.

9 "' File5192-W-02.1
10/9/2009
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1.7  Habifat Value For Off-Site Compensation

Balanced Environmental Services Inc. performed a biophysical survey of the site as
part of their preliminary habitat review of Steveston Harbour in 2009. The work was
performed for Fisheries and Oceans Canada '~ Staall Craft Harbouys Branch (SCH), and
provides baseline data that can be used to detemnne the environmental impacts of
proposed works in those areas.

The biophysical survey identified physical and biological conditions at the site,
including generating a detailed species list of crganisms observed, and accurate
topographical data referenced to Chart Datum.

The foolprint of the proposed habitat features will avoid all critical marsh habitat
identified in the biophysical smvey. The majodty of the footprint will be placed over
sand flat with low biodiversity.

The following is a summary of hebitat areas lost or created by_.rhc proposed

enhancement featnre:

Table I.3. Habitat Balance Shest

[ Habltat Type Pre m* Postm” | Netm®
Dredge Cut Bottom - . 0 11030 11030
Dredge Side Slope 8] 6788 6798

- Riprap 0 11483 11483
Riparian 0 28592 28592
Fresh Water 0 3503 3503
Marsh 0 25555 25555
Off-Channel 0 - 32165 32165
Trail / Lawn 0 2898 2898
Unpmlec;ed Sandy Bo%tom -123675 1651 -122023

While the project chnlls ina loss of 123,675 m” of sandy riverbed, the equivalent area
of high value habitat will be created. )

10 File 5192-W-02.1
: 10/9/2009
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To determine the amount of habitat credits are available, the Balanced Environmchtal
Units (BBUW) can be calculated as follows:

Table 1.4. Habitat Credit Calculations

Habitat Type Prem® | Postm® | Netm® | H | A | Value beu
Dradge Cut Boltorn 0 . 11030 11030 | . A 1 11030
- [Dredge Side Slope 0 6798 6798 | 1 1 . 6798
Riprap 0 11483 | 11483 | 0.5 | 25 | 14353
Riparian . 0 28592 28592 2 |1 + 57183
Fresh Water 0 3503 | 3508 6 1 21016
Marsh 0 2556565 | 25555 6 i 153330
Oit-Channel 0 32165 32165 3 1 - 96496
Trail / Lawn 0 2898 | 2898 |04 | 1, 290
Unprotected Sandy Bottom | -123675 | 1651 | 122023 | 1 1 1 -122023
Net | 238473 -

H = Habitat Factor, A = AreaFaclo» BEU = Hﬂfanced Environmental Unit

While BRU’s have been used’in a variety of Banvirorimental Impact Assessments and -
Fisheries Act Authorizatiens, the values are subjective and are negotiated on a project
by project basis, thevefore Risheries-and Oceans Canada (DFO) does not endorse their
use. However, they do provide a rough means of ca.lcnlatma habitat credits for-a
projecr. prior to DFO feview.

Using the beu calculations, the pro;;osc& enhancement area would result in a net habitat
credit of + 238,473 betr, which could be applied to other projects in the arca.

The amount of credit required by a project will depend on the type of habital being .
impacted. For example, if critical habifat such as eelgrass is destroyed; DFO will.
require 2:1 like for like habitat compensation to offset those iynpacts. Ouly if it can be
demonstrated that this form of compensation on site is. not possible, can offsite
locations be considered. If offsite like for like is not available, only then can habitat
credits be used, and often will require it-in the form of high value fish habitat such as
new marsh. In that case, the proposed enhancements would compensate for a pchct
footprint of 30,600 m”.

1 File 5192-W-02.1
10/9/2009
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The majority of piojects which do not adversely affect criticel habitat will be mote
favourable as options to purchase the above habitat credits. Some projects have
required that 1:1 mud lost'to new habitat created be implemented for compensation, and
2:1 mud lost to new maish as compensation. Under these circumstances, the
construction of the proposed enhancement features would be able to compensate for a
project with an mtclltrhl or subtidal footprint of up to 150,000 m’.

Therefore, construction of the proposed enhancement features may p10v1de
compensqtmn credifs for other projects yanging in footprint size from 30,600 m’ to
150,000 m* depending on the impacts of the proposed project. As the enhancement
will create high-value critical habitat in the Fraser River Bstuary, enhancements to this
location may be able to compensate for more than fhat typically observed along our
coast in other locations, therefore the footprints described above may be larger than
projecied. To determine the actoal value of the habitat created, neg,anatlon with DFO
_will be required (on a pleeot by project basis).

SECTION 2 - COST
2t Costing Assumptions

To determine the cost of contouring and planting 01' Lhe proposed habitat features, the

following assumplions have been made:

e Ounly 1 metre of matena] will need to be handled by the plough after placement by
suction dredge.

® Only areas designated as upauan marsh and a 2 metre wide strip along (he toe of
the marsh, will need to get contoured.

o Dense planting, a§ per the Minisltty of Environment Guidelines, will only be
required near public amenities.

e All materials, such as clay, sand, silt, etc, are delivered and in close proximity such
that they do not require an excavator or dump truck to move or place.

o A sife supervisor and environmental monitor will only spot-check the work.

° The work will oaly require a few surveying site visits.

12 I File 5192-W-02.1
) 10/9/200%
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2.2 Costing Calculations
Detailed costing calculations fox coutouring and planling are shown below in Table 2.1,

Table 2.1. Contowring and Planting Cost Analysis

East Istand . .
Activity | Aream? | Volume m® | Rate | Cost
Contouring, . v S
Plough - ) 19824 19824 6| . $99,119
Engineering Inspection $10,000| -
Surveying ‘ $10,000| .
Monitoring . ; $10,000
Planting
1m Denslty 6760 : 16| $108,157
5m Denslty .| - 4737 3l $14.212
Grass = 2484 0.01 $25
Marsh 2949 10|  $29,494
subtotal | $281,007
West Island
Area Volume Rate  |Cost
Contouring 3
Plough : 39700 39700 5| $198,500
Engineering Inspection : $10,000]-
Surveying - . $10,000
Moanitoring | $1o,000
Planting - s
1m Density 16 $0
5m Density -~ 17094, 3] $51.283
Grass ' 0.01 $0
Marsh 22606 .10] $226,056)
subtotal | $505,839
Qft-Channel :
' Length - [Widih Rate _ [Cost
Contouring 28350 56700 5| $283,500

Total $1,070,347

13 : File 5192-W-02.1
- 10/9/2009
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23 Costing Discussion

Costs are expected to vary considerably with the ability of the contractors (o place the
bedding material. The closer the bedding material is placed to the proposed contours
the less costs will be required for contouring. For example, if bedding material is
placed to within 0.5m of tbat required by contouring, the cost usﬂmatc would be
$150,000 cheaper.

In addition, as the work is performed in a tidal environment, part of the work will
require working at different times of the day. The above cost estimate does fiot include
exiras imposed by contractors to work around the tides. '

The cost to pelfoz:m the planting can be reduced through the purchasing of stakes rather
than No.2 plants in the low plant density areas - additional savings of up to $30,000.
However, the Jabour required to plant varies and will depend on who pleOl‘EDS the
work. .

If additional equipment, such as excavators and dump trucks, are required, the costs
will be significantly higber than projected. Additional n,quuemcnts necessary to fulfill
pernits obtained from rcculaiory agencies, such as DFO, may increase actual project
costs. For example, DFO may increase the plant deusity of low planting areas, ask for

- additional mitigation measures, e(c.

In general, the cost to pcrform the confouring and planting will be of the order of
magnitude of $1,000,000.

SECTION 3 - SIGNATURES

31  Geneval

Balanced Environmental Services Inc. declares lhat qualified énvilonmental
professionals acting within their areas of expertise have duly prepared the .1thched

work.
&pgﬁ By: ' Reviewed By:
Warmen Appleton, RPBLO o Scott Christie, RPBio
Biologist President
Balanced Environmental Services Inc. Balanced Environmental Services Inc.
4 ' File 5192-W-02.1
10/9/2009
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S5182-E-02.2 EAST MARSH SPECIEE -LIST.XLS

ENVIRONMENTAL
Table 1: Plant Specles Commonly Observed In Brackish Marsh East of Steveston Harbour
: and Shady Island, Steveston, 8.C.

" Date: August’27, 2009

. Range* A

Common Name - Sclentific Name Upper Lower Abundance**
Algae, Green ’

Green Siring Leituca - Phaluris arundinacea 4,2 1.5 Common
Ferns R L | . : -

Lady Fern Athyrlum filix-femina 5.2 45 | Sparse
Grass : 3 e |- )

Dunegrass Elymus mollis 5.0 3.7 Sparse

Heed Cznarygrass _., Phalaris arundinacea 52 3.7 Abundant
Horsetalls i T '

Swamp Horsstall - Equisetum fuviatile 4.5 3.7 Sparse
Rush

Arcile Rush ’ Juncus arclicus ) 3.8 - 2.7 Common
Sedge

American Bulrush Sclpus americanus 2.8 1.9 Few.

Creeping Spikerush ‘ Hebcharis palustrs 7 2.0 1.7 Common

Lyngby's Sedge Garex lyngbysi 2.8 1.7 Abundant °

Soft-stemmed Bulrush Scipus facustils 3.7 21 Sparse
-Shrubs ’ il '

Black Hawthorn Crataegus douglasi 52 5.2 Rare

Black Twiinberry Lonicera involucrala 52 - 45 " | Sparse’

English Holly Hex aguifolium 52 4.5 Rare

Evergreen Blackberry - Rubus laciniatus 5.2 4.1 Sparse

Himalayan Blackberry Rubus discolor 52 4.1 Few

Japanese Knotweed : Polygonum cuspidatum 52 4.1 Few

Naotka Rosa FAosa nootkana ' 5.2 4.1 Common

' Sambucus racemosa $sp.

b Pubers > 5.2 52 | Rare

Scolch Broom Cylisus scoparitis 5.9 4.5 Sparse

Sitka Mountaln-Ash Sorbus sitchensis 52 4.5 Rare

Snowbernry " Syinphoricarpos albus 52 . 4.5 Sparse
Tress ' '

Black Cottonwood | T ﬁffa”mm SPP- 52 | 45 | Few

Red Alder - Alnus rubra 52 4.5 Few

Scouler's Wiilow Salix scouleriana 5.2 4.3 Few

Vine Mapla ~ " . , Acer circinalum 52 4.5 Sparse

Western Crabappla . Pyrus fusca 52 ° 4.5 Sparse
Wildflowers : 3 ’

Amarican Velch Vicla americana | - . 52 .| ‘8.8 Sparse

Beach Pea Laihytus Japonicus 5.2 3.8 Sparse

Canada Goldenrod Solidago canadensls 5.2- 4,1 Fow

Canada Thistle Cirsjum arvense 52 4.1 _ Sparse

Common Planiain Plantago major : |52 3.5 Sparse

Gurled Dock : Rumex crispus : 52 35 Sparse

Douglas' Aster _ Aster subspicalus : 5.2 3.2 Sparse

Field Mint Mentha arvensis 5.2 3.5 Sparse

Hedge False Bindweed Calyslegia seplum 52 4.5 Rare

* Range elevatlons are measured In metres, Chart Datum
** Abundance Is relative to avallabillly of suilable habital within the observed slevation range.
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ENVIRONMENTAL

‘S5182-E-02,2 EAST MARSH SPEUIES LIST.XI.B

* Range elevations are measured in metres, Chart Datum

“* Abundarnice Is relative to availability of suitable habitat within the observed elgvatlon range.

CNCL - 260

Pacific Silverweed Pofentiffa pacifica 4.5 3.8 Few
Prickly Sow-thislle Sonchus asper 52 41 Sparse
Purple Loosestrifa Lythrum salicaria 5.2 3.7 Few
Sea Arrowgrass Triglochin maritimum 3.0 2.5 Few .
Smariweed Polygontin sp. 5.0 3.5 Few
Spearscale Atriplex palula 4.5 3.8 Sparse
Springbani Clover Trifolium wormskjoldii 5.2 3.5 Few
Waler Parsnip Sium suave 3.8 2.5 Sparss
Yellow Flag Iris Iris pseudocorus 5.2 3.7 Few
“*ABUNDANCE ESTIMATES
Description Asrial Coverage Individual Counts
Rare <5% 1
Sparse 5-25% 2:4
B Few 26-50% 5-10
Common B1-76% 11-30
Abundant =75% >30
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APPENDIX C

Steveston Harbour Authority
- Dredging Funding Summary

. 12002/2003 .

L e e A e
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275,000.00

2003/2004 .~ 200,000.00
+12004/2005 - ~200,000.00|
2-0'05/2006‘ " 200,000.00|

| 2006/2007  350,000.00

2007/2008 200,000.00

2008/2009 ' 535,000.00
12009/2010 :4'00,000.00 .

2010/2011 '400,‘00_0.00

201112012 ~200,000.00
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g4 vVancouver

@%5 PORT METRO

\APPLICATION FOR

Contact Name: ; Phone Number (s):

Mailing Address: Emall Address:

| . I_NTENDED'PRPPS,E OF ADVANE FUNDS _ _
_ - o T ) Estimate ProosaI‘Amount
] Consulting | . ' ‘
4 Samples} Tests - . L
|
|

'_ [] Computer modeling

[] Other. Please describe:

Piease provide copies of firm proposa!s for decated services and/or backup for estimates )

TOTAL REQUESTED AMOUNT

Application Date: _____ : Please forward application to:

Port Metro Vancouver

Planpning and Development Department
100 The Polnte, 999 Canada Place
Vancouver, BC Canada V6C 3T4

Name (please print):

Slgnature:

By slgning and submitting thisl Application you agree.to be bound by the above terms and conditions.
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PORT METRO . APPENDIX A
vancouver

Local Channel Dredging Contribution Program

Application for Advance of Funds

Background .

In 2008, the Vancou'ver Fraser Port Authority, doing buslness as Port Meltro Vancouver ("PMV”)
finalized a Dredging Policy which included a 10-year Local Channel Dredging Contribution
Program that will provide financlal support for riverfront communities to undertake their own
dredging activities beyond deep sea and domestic shipplng channels. '
This Applicatlon for Advance of Funds form Is designed to enable desngnated riverfront communilies
to apply for advance funding to assist with preparing their formal application under this program.

Apphcant Elig{blhfy
Applicatlons for Advance of Funds W|II only be accepted from designated rIverfronL communities.
" which have registerad with the B.C. Corporate Registry as a Society or B.C. Company.

‘Use of Funds

Funds advanced under ths program can only be used for activltles dlrectly related to preparing a full
application for funding-i.e. third-party consulting, computer modeling, samples, tests etc. The funds
cannot be used for dredging or administrative costs of the appllcant. The maximum advance which
may be approved Is 10% of funding avaiiable per channel-ta a maximum of $125, 000 for multi-
channel appllcants

Application Process

The Application for Advance of Funds will be rev)ewed by PMV w}thln 4 to 6 weeks. Delays may result
from tncomplete Applications.

Advance for Funds Approval _
-« If the Application Is appraved, Appllicants will receive written notification from PMV along with
a cheque for the' approved amount.
« PMV reserves the rlght to approve all, séme or none of the requasted amount. -

Reporting Requirements: : :
« Appllcanis are required to make avallable to PMV, on request, coples of all reporl’s computer -
models, tests, samples etc. funded by the advance.
. PMV reservesthe right to request the Applicant to provide a summary accounting of the use
of funds. The summary must be slgned by at least three Dlrectors of the company/soclety. .

Return of Funds

PMV reserves the right to request the Applicant to return any unused funds based on its revliew of
-Applicant’s accountihg summary.

Required Attachments:

1. Certification of Incotrporation under the British Columbia Corporate Reglstry a
-certificate of Incorporation given by the reg(strar for a soclety or B.C.' Company."

2. A list of Directors: a slgned copy of the current st of directors on date of application,

3. A signed resolution requesting funds: a slgned resolution from the company/soclety
indlcating Its approval to request an advance-of funds from Port Metro Vancouver under Its
Local Channel Dredglng Contribution Program.

4. Copies of third-party proposals and/or backup for estimates: backup materials to
support requested amounts for each category. '
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