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Senior Manager, Parks

John Irving, P.Eng. MPA
Director, Engineering

Re: Steveston Harbour Long Term Development Concept Update 2012

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 commttment 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.

MR 4

Mike Redpath John'Irving, P.Eng. MPA
Senior Manager, Parks Director, Engineering
(604-247-4942) (604-276-4140)
Att. 1

REPORT CONCURRENCE —>
ROUTED TO: CONCURRENCE OF L NERAL MANAGER
Finance Division Q/ |

REVIEWED BY SMT WiIAS: | REVIEWED BY CAQ INTALs:
SUBCOMMITTEE ; \

3666736 PWT -33



October 1, 2012 -2-

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) “Thar the concept, use and potential redevelopment of the foreshore in front of the City owned
properties al 6240 to 6280 Dyke Road (the Eastern Entrance Plan) for a new navigational
channel, causeway, and intertidal habitat avea be approved and that the Februwy 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 and Small Craft Havbours to
establish a Memorandum of Understanding outlining the intent and commitment to work together
towards a mutually beneficial long term vision for Steveston Cannery Channel; and

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

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 Term
Development Plan Concept.

Analysis

Since November 2010, Statf have been working closely with Port Metro Vancouver, the Steveston
Harbour Authority, and Small Craft Harbours Canada to advance the Steveston Harbour Vision.
Attachment | is 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 Stcveston 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 government 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 concerns,

For example, the build up of sediment along Steveston Island in the Channe) is narrowing the
harbour navigable channel width, and access to moorage o the Steveston Harbour for vessels with
drafls 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 Tall Ship Festival, and other mariime events.

Richmond’s maritime commercial and recreational activities will no longer be available in the
future if the harbour is not dredged and if a long tenmn 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 wcludes 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 park area, and dredging of the Harbour.

To date, two primary dike alignments for raising dikes between Garry Point and London Farm
have been identified. 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 comapletely 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 1s currently underway.

Deltza Precedent:

Since 2008, the Corporation of Delta’s staff has et with Federal Ministers and Senior Government
staff to Jobby a number of issues, including the reinstatement 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 Deita completed a study detailing the social, economic and
environmental impacts in support of dredging river sediment in the Ladner Channel basin.
Utitizing this background information, the Corporation of Deita 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
ttems such as survey depth soundings, computer modelling, volume calculations, soil testing ete. 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:

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

2. To solicit matching funding from Federal, Provincial levels of Govemment 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.

Mike Redpath John ng, P. Eng MPA
Senior Manager, Parks Director, Engineering
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% . . TO.MA JR & EACH l
o GCOUNGILLOR [
FROM: ITY CLERK'S OFFICE

September 7, 2012

SrEVEsroN HARBOUR AUrHoRrrY

12740 Trifes Road Richmond, B. C V7E 3R8: 604- 272-5.539 Fa 604-271.6142

Kerry-Lyanie D, Findlay, QC, NP " _ k N
.Room 650, LaPromenadeBmldmg o : PHOTOCOPIIED'I

HouseofCommons o . D
AO{lawa Ontario KIAOBA & - L C CSEP 7 Wk

Dear Ms. Fmdlay' . LS
& DISTRIBYTED
. RE DREDGING STEVESTON HARBOUR : )

Pledse allow me to lntroduce myself; my name Is Ross l-lolkestacl and i am the
Board Chairman on the Steveston Harbour Authorrly ("SHA") Board of Directors..
SHA is the largest commercial fishing harbour in Canada and is homeport fo over.
350 commercial fishing vessels. The harbour is also home to many services ‘that
fshermen ‘all over the province ulilize such as a. seafood auction, mariné insurance,

vessel repair; travel fift, an unloading station and @n ice house: Each year, anywhere-
from 30- 65 million’ pounds of seafood are oﬂloaded at our facrlrtres

I wnle lo brrng to your auentron a serrous challenge facing SHA, its many businesses
and fishermen in the lower: mamland = maintenance dredging of the harbour and’
fributaries. | understand that you are familiar with the problems facing S{eveston_
Harbour as the General Manager, Bob Baziuk has provrded you with documentation .
and photographs relalmg {o this issue and that you have had numerous dlsoussrons
with SHA dlrectors and other stakeholders :

| cannot stress enough fhe urgency lhat we. face in regards to inflif off the Fraser '
River and in specific, how it affects fhe. Steveston Cannery Channel and. Steveston
Harbour. As- you are aware in 1998 the Government of Oanada, lhrough the Coast
Guard withdrew all fundrng for local channel dredgrng on the lower. Fraser River.
This obligation 'was subsequently downloaded to (ocal port authorities. (n.2008, the
Vancouver Fraser Port Authority (Port Mefro”) abruptly stopped providing ’ any
funding for the annual dredging of Jocal channels Instead, Port Mefro established a
[ocal channel dredglng contribution program however, thrs fundrng can only be used -
for aclrvrtres directly related to preparing an applrcahon for fUndmg and - not for
dredging (see Appendix A to this letter). This’ program does not come anywhere near
dealing with the sediment infill accumulation in Stéveston Harbour.-The impact of
js_policy. ¢hange Is significant and lias placed an inipetus on the implementation of
ainable long -term management plan for Steveslon Harbour ang the entrre

phs taken in the area that clearly portray the ominous consequences of the
i in dredging mamlenance has caused The specmc rieeds of the SHA can
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" be drvrded into three pnmary categories as set forth betow

1 SHA reqwres an lmmedtate Increase in fundmg for dredgmg mamtenance nT v
from the Government of Canada . . L

‘ 'Steveston Harbour and Steveston Cannery Channel are in desperate need of

.'-i"mcreased dredgrng efforts in -order to maintain the commercial fishery and the

: busmesses that rely on it. Immediate actions are required to bring both the harbour
.. and channel fo a safe and acceplable depth- for the safe passage of Canadran
) tlshil)g vessiels as weII as, pleasure and other boats o ) CT e T

'From 2002 to 2012, the Department of F(shenes and Oceans - Smatl Craft Harbo urs
-Dlvision. ("SCH”) has contributed an-aggregate of-$2,760,000 towards dredgmg

- '_Steveston Harbour, .Please refer to the “Steveston Harbour Authority Dredging

- Funding Summary altached as Appendrx C.to this letter. A brief perusal. of this

" appendix will illustrate that funding has.been sporadic and has not kept up: with the

- infill. Please note that there are a greaf number ‘of cosls associated: wilh dredging

" pefore any infill-is actually faken out such as. mobilizatlon of equipment, ocean

dlsposal feés and price per. cubrc meter All of these factore affect the volume of -
dredgeate removed ) . : - o S

In: recent years both - Port Metro and SCH have eslaplished firm Jurisdlchonal

h boundaries. It is my estimatethat fo bring the Steveston Cannery Channel back to

. the historic depth of fivé(5) meters and the tributary waterlots of SCH and others to
“ three (3) meters at a zero fide would require in excess -of $2, 000, 000 in_funding.

- i These historic depths -are the minimum acoeptable level for SHA. to operate’ and

provide services to ‘our vibrant commercial fi fishing fleet on a consistent and reliable
basis. . Due to the- dramatic decrease in fundmg for:dredging the channel ard
harbour, the depths are much shatlower In some cases the channel is as shallow as
) 2 5 meters at 0 ttde and the waferlots are as shaflow.as 1. 5 meters at 0 tide. B

Furthermore, tt has been estlmated that the amount of infill settltng ln Steveston
Harbour each year, is-22,800m?, It would also be prudent to review.tha width of the-.
Steveston ‘Cannery Channel -and maximize it for safe passage of all vessels. Addrng
clear ‘markers that properly” oulline’ the navigational. channel would greatly .Improve
* safety in the channel and harbour. -it. goes without saying that current levels of -
funding do not allow for these |mportant studles to take’ place suoh that we ‘can ,'
property ascertaln our specrfc needs . . -

. Please contlnue _your efforts in obtarnlng additional tundlng ﬁor dredgrng in thls area.
. Our situation is dire, and if something Is not done in the very near fulure, the harbour
wlll become a navigation hazard and yendered unusable tor thls active fishing fleet,
whrch remnains the fargest i in Canada {o this day

: 2 SHA and other stakeholders require fundmg for pen'nanent‘ struclures that
~will léad to a substantral and perenma} reduct/on in fu{ure dredgmg
malntenance costs. ; :

SHA"is fully. in Jine with SCH's ultimate. goal 'to establish a long-term approach to
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sotwng annual malntenance dredgmg functrng issues problems through permanent
struclures. Partrcularly in an era of fiscal austerity, we recognize it Is not acceptable .
or realtstrc to coptinue asklng for Increased funding for dredglng matntenanoe_-
'W|thout taking eerlous measures to mrttgate the problem ' ’

Accordrngly, the SHA has taken a role’ in worklng W|th SCH Rort. Metro anct the Crty

« . of Richmond (collectwely. the “Interested Organizations”) in assessing the opttons
cosls @nd regulatory hurdles in order to. erect such structures: More specifically, the
. Interested Organlzatlons are encouraged by a 2010-report prepared by Hay & .
-Company Consuitants for the’ City.of Richmond, attached fo this lelter as Appendrx‘._ o

D. This report conciuded that reconfiguration of the harbour and surroundlng area

~ would significantly reduce the amount: of infill seftling in the harbour.-A 2008 report ™
from Hay & Company addresséd (o SCH also indicated that-a beym/lidal marsh.

structure upstream of the ‘eastern. entrance of Steveston Harbour could reduce Anfill
inside. the -harbour by 36% annually Th|s Jinfill reduction. - woutd also be

comptemented by a- substantra] reduction in trees and. other debns entering the', o
- harbour, which In and of itself is major annual expense Inourred by SHA and SCH, in |

addition to causrng extreme havoc to both vessets and harbour tnfrastructure

o Please note that the Interested Organtzatrons have yel to determrne what the -

harbour confguratron would- look. like, have not commttted any- funds to any such

“project, and “have not obtained enough .information” on what regutatory and

- Jurisdictions hurdtes would face them in’ embarkmg on such a project. The Interested
. Organlzattons are, however, devoting a great deal of time to study any solutrons to

. the worsenlng problem oflnﬁll in Steveston Harbour

-

- .Clearly, harbour reconfguratron could produce many benetrts mctudlng considerably .

reducing annual dredging. costs,- crealing new . inter-tidal marine habital atong the

“waterfront, reducing the Crown’s tlabrlrty in the event of vessels grounding, i improving
. t'shmg operations, . enhancrng harbour nawgatlon ancl cre_at_mg .“.‘?‘W tounem[» .
. topportunrtres ) A IRV -

3

The. appro><tmate overalt cost to recogntze any form of this possrble reconﬂgurat-ron-
to the. eastem harbour channel ‘entrance -is - difficult” to- estimate; however, our.

* prefiminary research suggests that it would fall in the range of approximalely $8-10

. million dollars. | write today to seek what funding is available to sfydy the options
and finally undertake the project that Is ‘determined to be the most economrcat

efttotent and productlve for all useis of. Steves{on Harbour

l wish to empha5|ze that any addltlonal funds that are commltted to any such prorect
would fot obviate the need for. the Govern ment of Canada fo provide initial additlonal
funds for dredying maintenance, as requesled in#1, above. It is imperative that the

depth of Steveston Harbour and Stéveston Cannery.Channel be brought down to an.

acceptable level as soon as possmte and prior to the commencement of any such

pro;ect e
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3. The lnteres{ed Organizations requrre a defnmve answer regardrng
d/sposmg of dredgeate on Steveston Island. '

Whether it is in respect to our request for addonnal funding for dredging ..
maintenance or a permanent structure that mitigatés the probierm of Infil, it is
essential that the Government of Canada provide us with a decislon on whether
‘dredgeate may be disposed on Ste\reslon Island The SHA |n parlrcular is extreme(y

K frusirated wrlh the Iack of clan{y on {hrs issue. e . -

As you may be aware Steveston Island is a man-made Island and was erected by -
dumping dredgeate  from the .mid iQOOs It .would be. ideal; for example if the
dredgeate could be used to create an envlronmental tidal marsh at the east end of:
Steveston.Island. | will noté that usrng dredgéate for land réclamation ensures that

the functionality of the harbour-.is. achioved as- well as contrrbutrng to the .-

enhancement of the environment and subsequent feeding grounds for the Fraser -
River saimon. Furthermore, disposing of dredgeate on Sleveston IsJand would .
significantly reduce the dumping fees incurred by SCH and the Government of .
Canada in terms of annual dredgmg mam(enance S Lo Py

-Please be advrsed that this lelter is being provided to you by'the underslgned solely
on behaf of. the SHA. | await your reply on these most importart matters. If you
requrre any (urlthe'r information from the SI—_|A pl_eaee do not hesitate to contact me.

E , Yours truly.

_ Ross Holkestad, Chairman
'Board of.Directgrs

- Stevest'on Rarbour Authority

- Co: Sleveston HarbourAuthorrty Board of Directors
" . Mayér & Council, City of Richmond :
"Robert Gonzalez General Manager Engrneerrng & Public Works, City of
Richmond
" " Dave Semple, General Manager Parks & Recreatron City of Richmond
Ken Smith,-Reglonal Director, SCH
Robin Richardson, Regional Manager — Client Servrces SCH
Allan Baydata, Chref Executive Officer, Port Meiro ,
Tom Corsie, Vice Pnesrdent — Real Estate, Port Metro
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I CREATING AND DELIVERING BETTER SOGLUTIONS

vnyvrhayco.com

Clty oijcﬁmondl,

ISSUED FOR USE,

PROPOSED UPSTREAM ENTRANGE MODIFICATION
- STEVESTON HARBDUR

V314101113

February 2010

HAY & COMPANY CONSULTANTS A Dlvlslon ol EBA Enginuerlng Gonsullanis Lid. g
p. 604.875.6391 - §.'604.875.8363
{1900 - 1086- Wesl Hasllngs Sl(eel Vancduver, Brillsh Columbla VBE 2X2 - CANADA °
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The ptinc'ipal findings of this study can be summarized as follows:

The conceptual layout of p::opﬁscd artificial islands to be located upstreain of the castern
entrance to Steveston Hatbour appeats to be feasible with respect to the expected flow
velocity ficld that would sesult from this construction.

The concept of artificial islands and habit creaton in this area can reasomably be
incotporated into the osiginal idez of controlling sediment and debris flows into

. Steveston Harbour, previously considered by the Harbour Authosity and the Small Craft

Harhouss Branch of Fishesdes and Oceans Canada.

. ‘There ace limited volumes of suitable dredgeate matetial currently being hauled by barge past

this area for disposal by operators. Only one, Fraser River Pile and Dredge, working for
Fyases Port: (Post Metro Vancouver), cuttently disposes of matewial of sufficient quality and
quantity for application to the proposed reclamation.

The preseat Fraser River Pile and Dredge operation in maintaining the Steyeston Cut
portion of the ad;acent navigation channel offers the possibility of utilizing the dredgeate
material produced by their hopper dredge. However, this would entail a transfer pit for
dumping into and then hydraulic pipelining to the desited island reclamation. This-counld be
done at an estimated net cost of $7.50/m3.

A moce cost cﬂcd_we method may be to ncgouatc an agangement wzth Fraser River Pile and
Dredge by which 2 hydraulic p1pdme dredge would be wsed for maintenance dredgiag a
pottion of the adjicent Steveston Cut. ‘The matesial would be pipelined directly to create the -

desiced fslands. From discussions with the Port and Praser R.tvu Pile and Dredge, this cost

is esimated at $6.50/m3,

Clamshell ‘maintenance dredging could 2lso be considered as aaother possible economical
method to use maintenance dredged material for construction of the habitat jslands,
given the material would not have to be barged for occan disposal. o

The project costs have been estimated at $9.7 million for the least favourable o.puon and
$9.24 million for the most cost-cffective option, inclading 2 conﬁngcncy allowznce of 15%
but c:;cluding cugmeeung, permitting and site data acquisition.

The arca of news pxoducuve habitat czcatec[ by the proposed 5cdamauon would be
appj:oxjmatcly 66,815 m” or 6.7 hectares. :

"The estimated value of the new habitat creaicd would be in the range of $3,000,000 to
$4,000,000 which rmay be recoverable a ceedit for use on othet PtOjCCtb with Fishecy impacts.

=2
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-This study, undertaken at the tequest of the City of Richmond, encomplasscs a concept for

modification to the upstream entrance to Steveston Harbout. The Terms of Reference fox
the study weére finalized through discussions with the City of Richmond, resulting in a
proposal by Hay & Company Consultants (Hayco) dated Augnst 18, 2009. -

TERMS OF REFERENCE.

A copy of the Haycol proposal is attached as Appendix A and-the listed task items ace

discassed in the following sections.

STUDY:APPROAGH 755

Yor putrposes of this stdy, the concept layout propesed by. Balanced Environmental
has been supedmposed on the maodelled layout of 2 conttol structure previously considered
by Hayco for reduction of sediment inflow into Steveston Harbour, This has resulted in a
baseplan that incospotates the otiginal concept of reducing maintepance deedging io
Steveston Harbour while- maximizing the poteatial for habitat creation immediately
upstream of the proposed sediment control strucmre. In addition, the concept layout now

. ptovides a suitable channel for futute navigation by vessels that wish to use an upstream

access route into the hatbour, Two possible options for the width of an access channel
lave been considered, i.e 30 m and 40 m. This is a design feature that will ‘be depcudﬂnt on
any future modifications that may be considered for the downstream harbour entrance.

From initial discussions with the client, it was directed that thé 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 armouting requirements. Also, existing geotechnical dﬁt“ﬂ would be

sufficint to estimate seismic stability and setdement of the reclamation.

HYDRAUL(C FEASIBILITY AND STABILITY ASSESSMENT

A concept for 2 sediment control structure at the upstecam entrance to Steveston Hatbous

_ is attached as Appendix B. The proposed structure was developed by Hayco under the

disection of the Small Craft Harbours Braach (SCH) of Fisheries ‘and Oceans Canada.
This model study demonstrated the effectiveness of sediment control, and some variation
isassumed will be suitable for the proposed attificial islands and eolargement of the
habitat creation area. A welocity field sesulting from the sediment control strocture,
with the proposed artificial istands superimposed, is shown in Appendix B. .
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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 2 contral stractuse to reduce harbour

-sedimentation. Sideslope protection is cmd,sebcd whca:c necessary to copc Wlth the txpectcd

velocity change.

With respect to stability of the proposed'reclamation, out overview assessment s outlined

" in attached Appeodix C. The only significant concerns gelate to potential long-term -
" settlements and seismic performance of the proposed fill and berms. For the futive

purpose of this initial feasibility ovesview and cost estimating, the Iong-tetm settlements are
a factor that should be taken into account. These settlements counld be in the range of 1 m
and the resulting inctease to the fill quality conld be approximately 50,000 m. Hencq
this contingency. cost item could be in the 01ch. of $350, 000

CONCEPT BASEPLAN DETAILS

The attached baseplan has béen developed fiom the concept that was peesented by SCH

to Stakeholders during a meeting recently conducted at the office of the Steveston Harbou
Authority. The engineefing details that have now been added, such as lagout adjustment
fox hydmu]ic. performanee, sideslope armouring and harbour access channel dimensioss,
are features that we considet to be approptiate for this initial level of project feasibility
and cost estimating. The baseplan includes a typical cross- -section through the islands to
illustrate the assumed reclamation mcthodology

PUSBLIC AMENITIES

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

the uptiver island, a walkway accoss the jsland and a public viewing structure extending out,

from the new. upstream island, The addition of a possible landing float extending out into
the rivet is not envisaged at this time. S

Foy: the purpose of cbstu:g the pLoposecl public amenities, we havd assumed the followmg

. Access from Richmond to the islnd would be via 2 Woodcn pile structure supporting
a wooden deck 3 m wide, wu:h suitable handrails; -

A wal.:way actoss the upstream island would entail 2 0.5 o ift, oE gravel toppctl with
crushed smiace matesiz], 3 m wide, 2ad;

- A public vxe.wmg facility is ‘assumed 16 be a wood pile trestle structure, 2m wide
‘connecting the new- upstteam island to two.wooden viewing platforms, each measuring
50 m?in area.

All of the public m:nemty featires would ulhmately bc su.bjcct to design by the “City
of Richmond. For esimating, it is assumed that approximately 500 m? of access trestes
would be provided. '

el
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DREDGEATE MATERIAL UTILIZATION

We have contacted Environment Canada, Ocean Dumpin.g Branch, in order to obtain
relevant data conicerning thé ocean dumping petmits now in cffect that could yicld material
fot creation of the proposed artificial islands. The objective would be to utilize batged
mateiial from dredging in the tives that would otherwise be dumped at the ocean disposal
sites either off Sandheads or the one off Poiat Grey. We are advised that pcrn:uts ate
currently held by the following opcratlons -

- Fraser Port (now Port Metro Vancouver);
- FL:asq: Rives Pile and Dredge;

- JJM Construction; .

«  Vancouver Pile&rivi.ng, and;

« Delta Tug and Batge.

- We liave contacted these opesators to discuss the possibility of utilizing some of théir

dredgeate matesial for the creation of attificial islands as configured on’ our conceptual
baseplan. From these discussions, we ate givea to undesstand that the following volumes
might be consideted for diversion ﬁom ocean disposal: :

- anscr Port — covers chaonel maintenance'in the lower reaches of the tiver. Allows fog
ocean dumping as requited by the contractor that undertikes channel maintenance.

- Fmsct Rives Pile and Dredge — hoppet deedging disposal at Sandheads coaducted
anmm.l]y with volumcs generally exceeding one million m?®.

. » M Construction — no deedgeate dlsposal in foreseesble futore. - : .

= Vancouver Piledsiving — possibly 10,000 m* ﬁ:om 2 new moomge at Tj.lbuqr Istand.

"« Ddta Tug and Barge —~ annual diedging of approximately 20 000 m* Erom marine

mainteriance, usually done t'o;. existing marinas,

From our discussions with the vatious operators on the river, it is clear that Frases River

Pile and Diedgc, vnder contract to Port Metro Vancouver, would be the only viable
operator in a position to supply the volume and quality of material necessary fot cieation
of the proposed artificial islands. Bach ‘year, they ate dlspc)smg of volumes by hoppet
dredge that far exceed the required total volume of material needed for construction of
the proposed islands. The quality of material disposed of is geaerally sand with a smal]‘
percentage of silt, ideal foL the base material of the proposed islands.

From the sLndDomt of feasibility, the utilizetion of bopper dredged matetial would
entail the creation of a transfer pit into which the hopper dredge would deposit its load.
Once filled, this transfer pit would be cleaned out periodically by hydraulic pipeline
dredge and the materizl would then be distributed as required to create the islands thar

are envisaged. With the transfer’ pir in place, other operators on the fver, with small °

E-
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quant‘itius-of fine-grained dredgeate available for possible divession from ccean dumping,

could be invited to dump into the transfer pit. Presumably a dumping fee might be 2pplied

* for the use of the transfer pit but we have not accounted for this potential minor revenue

source in out cost estimates. Our basic assumption of developing the proposed transfer pit
by hydravlic pipeline dredge, filling it fiom matetals derived from hoppet dredpe
operations and dcamng it out pedodically by pipeline dredge would entail a cost estimated
at: §7.50/m?, assuming the dredge “Colusmbia” is used by Fraser River Pile aad Dredge to

. initially create the transfer pit 20d ultimately transfex the material from the pit to the islands.

We also assume that the dredgeate deposited by the hoppet dtedge would be made available
free of charge because it wounld provide some savings to Fraser River Pile a0d Dredge since

*. this alfernative would reduce the. distance for disposal of at lcast some of the matetial

dredged annually fromi Steveston cut.

A moge cost-effective alternative for obtaining the reclamation n’lﬂtmiﬂl for creation of the
proposed attificial islands would be to atrange for direct hydraulic pipeline dredging of
maintenance dredging matewial® from Steveston Cut. ‘This would entzil sorie type of
suitable agreement with Fraser River Pile and Drédge. Such an agreement would spell out’

the volumes, disposal requirements and associated costs. We have discussed this possibility
in general terms, with Mc. Dave Hart of Port Metro Vancouver and Mr. John Helmerick of
Fraser River Pile and Dredge. Both have indicated that this idea could be arranged within
the existing contract. The economic advantages would be:

»  Costwouldbe rcdnccd to between $5.50 ancl §7.50/m?. (We assume $6.50 f01 esmnatmg)

_» The matesial conld be placed as nceded on the mlimds, to 1cduce subscquent contouring

COSLS

Hayco has been leq}lcsted to consldc.r whether the matesdals dr:uved from on-going
maintenance dredging opesations within Steveston Harbour could be used to conttibute to
the artificial islend creation concept. Thete ace 2 numbm of chal!anges associated with this
approach:

. The matesials that comprise the diverbed within Steveston Halbou: ate genenally

finee grained: than those within the mein channel of the River. Thus .the material
derlved’ from within the hatbour are move likely to remain in suspension and drift

downstream during placement, of to remobilize subsequent to placement due’ to main” -

channel cun:cnts

. A The ﬁne gxeuncd ma(cr_als denved from within Steveston Harbout ate not as well smted

for use as the foundation materals for the artificial island as are the coarsex gmined

sediments zvailable within the main channel; )
« The costs associated with pipeline’ dxedgihg within the hatbour and extending the

discharge pipelifie to the artificial island locations are likely to exceed that associated -

" with simply discharging the rhaterial directly to the main channel as hms br:cn
successfully completed on two previous occasions.

B
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'+ Material derived through clamshell dredging within the haibour could be disposed
within the artificial islands at reduced coit 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 transfer pit would infill as a consequence of sediment transport
within the main channel during freshet. Thus this approach would only be feasible if 2

latge quantity of maintenance d.tc&g_ing by clatmshell was envisaged.

3.5 ENVIRONMENTAL DESJGN AND HABITAT CREATION

The proposed habitat treatments include the creation of the following high valic-habitats,
all of which provide uhique habitat fuactions to enhance the Praser Rivet Bstuary:

1. Off-Channel Fish Flabitat

“a. A vatdety of juvenile fish, such as Coho salmon, use the Frasér River Bstuary as a
stopping ground to become acclimated to saltwater on their scaward migration.
They prefer aveas of slower velocity water that ate protected from predatots and
abuadant in food. These conditions are provided by off-channel habitats,

b. The proposcd babitat treatments will create 32,165 m® of amew off-channel
fish habitat.

2. Braclkish Matsh Habitat

3. .Brackish marsh hebitat provides shelter for juvenile fish from predatoss dating pedods

" of inundation: It also is home to a varicty of invertebrates which provide food to

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

flow and allowiag the deposition of fines and also uptake of hydrocarbons and otheg

" deleterious substances. Marshes provide natural shoreline stabilization with their root
stouctutes, avoiding the need for unnatural riprap shorelines,

b The proposed Labzt-at treatments will ereate 25,555 m? of nesw brackish marsh habitat.

3: R.(qu.tﬂn I Tabitat

a. A riparian fringe along a watercousse is an important component of an -:cbsystem.
Riparian areas contribute Jarge woody debss, insect drop, detritus and shade
to the neighbouring watercourse. ‘They also provide natural slope stability and
melovc water quality, A variety of Laptors and othex bifds live, feed, aad nest
along sipagian areas,

b The proposed habitat tecatments will create 28,592 m™ of new siparian habitat.

4, T xeshwattr Wetland Habitat .
2. The fresh water habitat feature will provide habitat for freshwater amphibiaas and
 investebrates, providing food for a-variety of bitd species and other organisms
b. The proposed habitat treatroents will create 3,503 m* of npew freshwater
wetland habitat. .

B
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Implementation of the habitat treatments will involve contouring placed dredge materfal
and growing medium by land based plough oves the specified ateas (see attached diawings).
Planting of the ripatian areas will be divided into high-density (1 plant per m? and low-
degsity (1 plent per 5 m® plantings depending on their proximity. to public amenities.
Matsh planting will occur at the typical matsh planting density of 2 plugs per m®

To determine the cstimated cost of habltat treatments for the proposed islands,

an estimated volume of matetial {59,524 m’) to be contoured was estimated aad multiplied

by the rate at which thie proposed equipment is expected to opesate ($5.0 pes m’).

These tates  are based on  previovs -maish consuucuon pchcts supervised by
_ Balanced Bavironmental Sexvices Inc.

In addition to contouring, an estimated number of plaht-p[ugs have been determined from
the assigned planting deasities shown on Drawings 5192-13-02.1 and 03.1 end multiplied
by estimated purchase and - labous rates to deteunine the cost’ of planting the new
habitat treatments. Sutveying and monitoring wete included in these estifnates. Tables,
Disawings, and a-desaiption of assumptions are listed in Appendix D, Section 2.

To determine the amount of habitat credit that may be available from proposed babitat
treatmients, habitat values from previous Fisheries Adt -Authorizations were wsed jn
comparison with the types of net habitat arcas that will be created or lost. The fcsultmg
credl[s from this analysis yielded 2 net increase in habitat value of +238,473 b,

. Construction of the proposed enhancement featuses may provide compensation credits that
could be used to offset compensation requirements for other projects ranging in footptint
size from 30,600 m® to 150,000 m’. The sale of these credits to othet projects tepresents an
oppostunity to the City of Richmond to recover its investment in the construction of the
artificial istainds. The habitat credits provided by the project are considered to represent 2
value of between §3,000,000 2nd $4,000,000.

Habitat credits vary depending on project specific factors saised’ duting ncgotiations
with DFO, iocluding the amount of crifical habitat impdcted by the other project
proponents secking.credit, and the cost to coastruct similar compensation neac the othes -
project proponent’s site. DFO would have to agree to the actual value of these credits. Itis
our undesstanding that Post Metro Vancouver is seelking habitat credits to offset 2 number
of its development project and, as such, may be 2n interested pattner in this project.

If the habitat island concept is not pursued, there will still, presumably,- be a requirement for
improved sediment and debris control at.the upstream end of the hatbour and this will
nccessitate the consfraction of a suitble control structure, Once the control stucture has
been implemented thete would be the potential to create, on a progressive basis, 2 sloped
habitat infill bench using dredge spoil. It is uncertain whether DFO would recognize habitat
credits for 4 progressive infilling that may evolve over a relatively Jonger period of time.

. For additional information of prchmmary habitat design and costing ca.lt.ulauons
see Appendix D.
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COST ESTIMATION

The estimated cost for implementing the conceptual Iayout ilustrated on our bascphm will
be broken down fos two possible options: /

Option 1 - Provides a 40 m wide mwlgﬂ!j'on access channel info the existing hzj:bom:,

Option 2 - Provides 30 m wide chanael,

Tor the two options, we have cousidcrcd the possibilities of:

(2) Utdlizing dredgeate from the ongoing Fiaser River Pile and Dredge hopper rhcdgmg and,
() Utilizing pavigation channel dredgeate that could be placed by way of a hydraulic
pipeline dredge, throngh an armngement with Praser River Pile and Dredge. -

Oux cost estimates include a $0.5 million allowance for public émeuitim, but this amount will have ",
to be reviewed in detail subject to confirmatipn from the City of theic specific sequirements:

_Estimates:

Optlon 1(a) — Bstimated cost utmzmg hoppci du.dgmg with “transfer pit and 40 m wide -
access channel: .

Berm construction along access.channel and siver side of East

Islaad 60,000 m* (12” minus material) @ $50...mncsnce.§ 3,000,000
Access channel slope protection and foe bexm ) . :
16,000 m® (6 minus matedal) @ 350, ummmmmrreesrmeeresmeeinseeereesessmnessssrsr e inenes 800,000

. Quanied rock mattress for berms .
12,000 ;® (3" minus materdal) @ $60......,0vvertvrmnersssmmersosssmarmeraeesmosssansssnsesnsensenees 120,000

Dredge access chanacl, 59,000 m' @ 88 e 410,000

-Net sgeclamation voluse by hoppu c[cedge 210,000 m* -
@ $7.50... ceeeamniereis - s 1,600,000
Re.move cx.lstmg rock weir 3,000 rm* @ 350 150,000
Habitat treatments for islands (conrouﬂng,-plzntmg) e 1,000,000
' $8,240,000

Opt(on 1(]3) — Fstimated cost utﬂmng plpeline dsedge, pumping directing tato proposed
islands:

Same 2s 1(a) except cost of dmdgcatc reduced by $1/m’, ie.
from $7.50 to 36 50/m’* covering 210,000, i.e. reduction of

© $8,030,000
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Option 2(a) — Bstimated cost utilizing hoppet dtedging with transfer pit.and 30 m-wide
access channel: '

“Same as 1(a) except cost of dedging access channel reduced
by $90,000, reclamation idcreased by $150, 000 and habitat
treatment ihereased by 100,000 for a net increase of ,

$8,400,000

Opuon Z(b) 'Bsnmatcd cost utilizing Plpe.b.lu dl.l.dgc pumping duchly into proposed .lslands

- Same a8 1(a) except cost of chdg;Lﬂg access chanad reduced
by $90,000, reclamation increased by $137,000. and habitat '~
treatment increased by 100,000 for 4 pet increase of :
S1AT 000 .ot seee e ees s seee s esees e senesesseesees s neeeseeseeess e eneenne_F14T.000

$8,387,000

In all.czsas, a contingency allowance of 15% should be app]iéd
Hence the. more casrly opt(on 2(a) would bc cstimated at,

$8,400,000 x 1.15'= TP ST Yy £ 21 -1
And the least costly opt{on I(b) would be estimated at . ) _
$8,030,000 %,1.15 =.ooccv. v ORI . Y. 511 '3

The above estimates do not includé the costs of engineesing, site tcsdng or permitting,

~CONCLUSIONS - -

-On the basis of the foregoing general assessment of the teclamation and habitat
enhancement concept, it appears feasible to:

Obtainand place the dredgeate material at reasonable cost;

. Create the desired habitat-cnhancement of the area that would qualify for offsite -
“credis” ‘normally applied to development pro;cc&. on the foreshore; and

»  Configute the concept to yield hydraulic impacts that will be acceptable with respect to
resulting sedimentation, velocity fields and siver dynamics. This presumes that more
. detailed hydravlic namerical modeling . would Ecytm the basis for a prc.l.mu_naiy
cngmcmtﬂcr dcslgn :
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This repost and its contents are intended for the sole use of the City, of Richmond and
their agents. Hay & Company Cénsultants (Hayco), a Division of EBA Engineering
Consultants Ltd., does fiot accept any fesponsibility fos the accuracy of any of the data,
the analysis 6t the tecommendations contrined or referenced in the repott when the sepost
is used o 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
report i at the sole sisk of the wser. Use of this report is subject to the terms and
conditions stated in BBA’s Setvices Agreement and in the Gencral Conditions. provided in
_Appendix B of this teport. ' . ‘

We trnst this report meets the-requitements of the City of Richimond. If you have any
questior:s, please do not hesitate to contact the uadersigned.

Sinc'creily,
Hay & Company Consultants
A Division of EBA Engineering Consultants Ltd.

Raiph Bverts, P.Bog.

Project Director

Ports & Harbouss Practice .
Dicect Line: 604.875.6391 x248
teverts(@hayco.com

EOI/RE/sbt -
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CREATING AND DEILIVERING BETTER SOLUTIONS _EBH

wiwvw.hayco.com
Avgust 18, 2009 : 2 7 Hayco File: V31101113

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

Attention: M. John Irving, P.Eog.
: Director, Enginecering
| Dear Sis:
Subject: . Steveston X atbour Upstream Entrance Modification N
" This will refer to our telecom of August 10, 2009 (Iéfc]d/.[rving) in Whlch amendments to the Hesco
proposal of July 13, 2009 were discussed, Based ‘on the level of effort envisaged by the City of

Richmond by which the feasibility assessment would be limited to providing an otder of magnitude
ptoject costing, Hayco heteby offexs the followmg package of engineesing and envitonmental services:

1. Hydtaulic Feastbility and Stability Assessment:
- Utilize previous modelling outputs to estimate sideslope stzbﬂ_ty and armouting rt:qu.m:mm_nts

- Utilize existing geotechnical data for the area to ‘estimate effects and stability of proposed .
Lcdamauon '

2. . Finalize a concept base plan, utilizing the outline of reclamation prepated by Balanced
Bavitonmental. Ensure teasonzble conformity with the configuraton of control stractuces
ptcvmusl.y tested on the Hayco numesical hydmuhc model For Small Ceaft Hasbours:

- Allovr ... .. $2,000.00
3. . Conceptualize pubhc zmenities mcludmg fl budgc access, Walkwvay and public viewing

platfon:o )

- Allow . - $2, SOO 0o

4. Assess feastbility of potentzal reclamation methodology: ﬁnough discussions with contractors
2nd opetators on the river, taking account of available dredgeate materials and methods
of dchvcxy -

~ Allowr . szooooo

5. Bovironmental Dcslgn and I Iabimt Cj.eatlon
This task will include:
Co-otdinate transfer of assumed site data fm a base plan to be prepared by Hayco;

. Detatrmne species and target areas to optimize habmt creation;

E e e

HAY & COMPANY CONSULTANTS -~ A Divislon of EBA Engmear]ng Consultanls L1,
p. 604.875.6321 « f, 604.875.8363
#8900 + 1085 Weast Hastings Slreet » Vancouver, Billish Columbla V6E 3X2 * CANADA
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«  Mould the target habitat areas into practical locations, given the constraints of matexial
stability, side slopes, plant elevations, biodiversity, species ‘at risk, construction
methodology, plant availability and seeding methods. This exegcise will form the basis
for cost estimating;

«  Consider impacts of proposéd public amenities; A

»  Present two schemes for habitat credit, i.e. most costly and least costly;

- Discuss feasibility implications of the 2bove factoss in tesms of approvals, habitat ccedits
and dc—:srgn of more definitive concept.
. V1o S RPN 1. X1 H X0

6. Cost estimation, report preparation and consultetion with client.

The repoct will include a discussion of the feasibility assessment findings, the cffect on
estimated costs, the analysis required (o produce a peeliminary engineerdng design, -and
discussion of the draft report with the client prior to submission. '

2 ABOW e ers et st s s sr s ssse s ssssressss anseennes $95000,00

7. Clexical and DiSbU.L‘SC.D‘l&E.ltS! . ) :
= AW cvcta st s s esnsmss s s s 340000
Total, excluding GST = $25,400.00

Sincarely, -
Hay & Company Coasultants
(a d.msion of BEBA Engineering Consultants Ltd.)
Prepated by: : _ Authotized by:
B.O.Isfeld, P.Bng, - _ Ralph Bvests, P.Eng
Seniox Marine Engineer ; - Principal / Seaior Desigﬂ Ep gmeer
Direct: 604.875:6391 x249 Direct Line: 604.875.6391 x248
oisfeld@hayco.com ~ reverts@hayco.com

CEOI/tt - , A - .
B

RO Serrnsa-Appendin-Pruponl iy_of Bctanend_edd Modiliesdoor doc |
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Stability Overview

Hayco/BBA completed an assignment for the City of Richimond undet which the seismic stability
and petformance of the Fraser River dyke located between No. 4 and 5 Roads was assessed.
" The study included advanced modelling end -prediction of post-scismic movements of the dyke
systemn in ordet “to perform an opHon assessment considexing the flood tisks and costs of
ground improvement. '

Geoteclinical concerns stem from the fact that the area is unde,\lain by soft silts’ and potentlally
liquefable sands. These soil conditions limit the superimposed loading from structutes such as the
proposed public access bl:'Ldgc as will as the proposed fills, and gravel ox quarried rock /berms.

" In pasticulas, geotechnical issues /tisks include:

1. longterm setemecat and/or beadng failure of the proposed rcdzmatton area due to
consolidation of comptessible clay/silt layers present at the site which miay requite placement of
additional ﬁ]l to comp ensate for the lm:gc~scalc settlement of the atea; and,

2. seismic performance of the proposed fill/bertmns to be placed on the cusungloosc sand layes
which will undetgo Mgm.lﬁcant movements and/oc failure due to eatthquake shaking
and liquetaction. :

Detafled assessment will be required to determine the rock berm side-slopes as well as other grouad
improvement measures to meet the performance criteria under normal working and seismic loading
conditions. Procedures, extent and pattern of ground densification necessary to improve the seismic
performance of the site will be described and cost estimates will be provided in the pext stages of
the design. ~

The performance criteria should be established in close interaction with the City of Richmond bascd
" ou an assessment of tisks and consequences, Depeading on the component under considetation,
ie. the proposed islands and the access bridges, life safety and/or economic impacts sbould
be considered.

202 L IFD Sewsme-Appendin €-Grondhuleal dos
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City of Rlchmond

'APPENDIX D

ENHANCEMENT FEATURES FEASIBILITY STUDY,
STEVESTON HARBOUR EAST ENTRANCE,
RICHMOND, BRITISH COLUMBIA

. N S

SECTION 1 - PRELIMINARY ENVIRONMENTAL DESIGN

T 1d Intcoductio_n.

Marshes are some of the most ecologically diverse communities in the world. They are
home to a variety of fish, birds, plants, invertebrates, mammals, amphibians, and ave
stopping grounds for a vast array of migratory species en-ronfe to the nesting grounds
of the north, Human development has yesulted in the destruction of acres of these’
habitat features over the past 100 years resulting "in .significant accumulative
enviconmental impacts that have- trickled up the .food chain, divectly adversely
impacting local fisheries and the economy itself. Restoration.efforts to festore the lost
fonctions of marshes along our coast should be a priority to ensure ouy way of life is
persevered for future generations. By creating new fumctional marsh features, the City

. of Richmend would be taking a proactive approach o improving the environment
through the creation of high value habitat.

Steveston is located at the mouth of the Fraser River. Tidal seltwater mixes with
freshwater to create a unique brackish enviconment for local wildlife. A fusion of
saltwater speeies and freshwater species occur here, resulting in high biodiversity.. The
“transition also allows juvenile salmon to acclimate to saltwater, Off—chamlc[ habitats
and marshes provide key habitat functions to Lhesc species.

Because of the mique Iocauon ‘marsh restoration efforts should focus on creating the
following types of babitat to maximize fu;.cuonahty of the site:

o Off-channel fish habitat -

° Brac!ﬂsh marsh habitat

° R1pauan fringe habitat (backsholo vcgetauou)

o Freshwater wetlands

All of tho above have been inémpdratad into the habitat‘concept shown on Drawing
.. 5192-D-01.1, which involves the construction of two new mlands at the east end of
Shady Island (btcvcston Island) on the n aser River.

1 ' File 5192-W-02.1
: : 10/9/2009

PWT - 65




BA LAN C ED . . Enhancement Features Feaslbility Study

Steveston Harbour East Entrance

ENV]RDNMFNTAL o _ City of Rlchmond

1.2

1.2.1

1.2.2

1.3

131

Off-Channel Fish Habitat

Genexal

Functional off-channel fish habitat typically vse somé or all of the below featores:
e A muddy seabed

» A marsh perimeter

° Ariparian fringe

o Shallow water depth _

o Narrow channels withi lengthy periraeters - -

o . Woody debris (logs)

The off-channel] figsh habitai shown on Drawing 5192-10-01.1. will contain al[ of the
above features.

Newly Constiucted Area

‘Drawing 5192-D-01.1 sh.ows the creation of 32,165 m” of new off-channel fish habitat.

The area will be created by the constraction of the two islands as shown, which will
provide wave protection, nuirients, and shelter for the offOchannel areas shown. The
ared includes the side slopes of the new jsland features up to the lowe1 elevation of the

" proposed and existing marshes.

The side slopes of the islands bave not been designed at this stage. Future mvestxgahon
by a hydraulic enginecr with hydraulic modelling capabiliies may be required to
determine the slope and matesial size that will allow the proposed islands to be stable.
Non-riprap shorelines are preferred wherevex possible from a habitat perspective.

Brackish Marsh

General

‘Brackish marsh construction requites consideration of the following factons:

©  Proximity to freshwater

o Abundance of sunlight

» Wave protection

o Correct distribution and layering of organics, clay, silt, and sand

- & Elevation for target marsh species

* Growing medium thickness
e Conect slope for soil stability
* A source for propagation

2 File 5192-W-02,1
10/9/2009
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1.3.2 Axeas Created

. Drawings 5192-D-02.1 and 02.3 shaows the I ehmmal y brackish margh plantlng schcmc
for the Bast Island and West Islands, 1e‘spect1vc1y The Bast Island will have 2,949 m*
of marsh and the West Island will have 22,606 m of marsh. The total area of brackish

-marsh for the two islands comhbined js 25,555 m”. These ncwly created areas will serve
as high value fish habitaf. ot :

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

" project due to island side-slope design cdteria 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 medium, marsh plants may not be capable of
surviving on these side slopes and the area of brackish marsh would decrease.

133 ‘I‘arget Plant Species and Elevabons

The marsh design sha]l focus on including equat ‘distribution of eIevauon ranges for the
following key specms

}/ . - .
“Table 11— Kcv Inchoat01 Specxes Blevahons for the Steveston Marsh

. CommonName " Scientific Name Lower Flevation Upper' Elevation
Dunegrass Elymus mollis ~~ 3.7m CD 5.0m CD :
Creeping Spikernsh  Eleocharis palustris® 1.7m CD. 2.0m CD
Soft-sternmed Bulrush Scirpus lacustris 2.1m CD ’ 3.7 CD
Lyngby’s Sedge Carex lyngbyei 17m CD " 28mCD
Beach Pea Lathyrus japonicus ~ 3.8m CD 5.2 CD
Arctic Rush . Juncus arcticus 2.Tm CD’ 3.8m CD
Pacific Silverweed ~ Potentilla pacifica  3.8m CD 4.5m CD
Sea Atrowgrass Triglochin maritimum 2.5m CD - 3.0m CD
Spearscale Atriplex patula 3.3m CD -4 SmCD

A stalion (naJl) has been installed on the south-west corner of the wharf unmcdmtely
west of the site. The elevation was measured in comparison to the tide and determined
to be 5.18mn Chart Datum. All plant elevations provided are in reference to this
Jocation, and should be used during construetion to determine growing elevatibns

All gmwmg boundaries should be estabhshed during construcuon to within +/- 5 cm
accuracy.

3 - File 5192-W-02.1
10/9/2009
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1.2

1.21

1.2.2

1.3

131

Off-Channel IFish Hahitat
General

Functional off-channel fish habitat typically nse somé or all of the below features:

e A muddy seabed '

o A marsh perimetex

o A ripasian fringe

o Shallow water depth .

o Narrow channels with lengthy peri meters -

a . Woody debris (logs) -

The off-channel fish habitat shown on Drawing 5192-D-0L.1. will contain a11 of the
above features.

Newly Constructed Avea,
Drawing 5192-D-01.1 shows the creation of 32,165 m” of pew off-channel fish habitat.

The area will be created by the construction of the fovo islands as shown, which will
provide wave protection, nubients, and shelter for the offOchannel aveas shown. The

~ area includes the side slopes of the new island features up to the lowm clevation of the

proposed and existing marshes.

The side slopes of the islands have not been designed at this stage. Future investi gation
by a hydraulic engineer with hydravlic modelling capabilitics may be required to
determice the slope and matesial size that will allow the proposed islands (o be stable. -
Nop-riprap shorelines are preferred wherever possible from a habitat perspective.

Braclu’s_h Marsh

Gexneral

_Brackish marsh construction requires consideration of the following factors:

e Proximity to freshwater

a  Abundauace of sunlight

s Wave protection

o (Corzect disiriboiion and Iayenng of organies, clay, silt, and sand

. @ Elevation for'target marsh species

*  Growing medium (hickness
s Correct slope for soil stabilify
* A source for propagation

2 File 5192-W-02,1
10/9/2009
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I._3.2' Axeas Created

. Drawings 5192-D-02.1 and 02.3 shows the preliminary brackish maush planting schemc
for the East Island and West Tstands, wsPectwely The Bast Island will have 2,949 m*
of marsh 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 nany created aceas will serve
as high valve fish habitaf. =~~~ -

The areas described above may become adjusted during:the actoal 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 medium, marsh plants may not be capable of
surviving on these side slopes and the area of brackish marsh would decrease,

1.3.3 Target Plant Species. and Elevations

The marsh design shall focus, on inclnding equal distribution of elevatxon Tanges for the -
following key SPvClGS . -
“Table 11— Kev Indicator Spemea Elcvatmns for the Steveston Mmsh

Common Name __° Scientific Name Lower Elevation Upper Bleyation
Dunegrass. Elymus mollis . 3.7m CD . 50mCD
Creeping Spikerush  Eleocharis palustris” 1.7m CD 2.0m CD
Soft-stemmed Bulrush Sciypus lacustris 2.1m CD - 37mCD
Lyngby’s Sedge Carex lyngbyei 1.7m CD " 28mCD
Beach Pea Lathyrus japonicus  3.8m CD 52m CD
Axctic Rush Juncus arcticus 2.7m CD’ 3.8m CD
Pacific Silverweed ~ Potentilla pacifica  3.8m-CD 4.5m CD
Sea Amowsrass Tviglochin maritimum 2.5m CD - 3.0m CD
Spearscale © Awiplex patula 3.8m CD - 45mCD

A station (pail) has been installed on the south-west comer of the wharf immaediately
west of the site. The elevation was measured in comparison to the tide and determined
to be 5.18m Chbart Datum. All plant elevations provided ars in reference to this
location, and should be used dunng constmcnon to determine growing elevauuns

All growing boundaries should be cstabhshed durmg construction to within +/- 5 cm
accuracy. ’

3 C File 5192-W-02.1
10/9/2009

. PWT - 69




. Enhancement Features Feaslblilty Study
Eﬂ%}kDAlNI\bjA EGNEADL . Steveston Harbour East Enfrance

City of RIchn_\ond

1.3.4 Base Material Placement and Requirements

Base material shall be placed by suction dredge. Base material must pass Envirosunent
Canada Ocean Dumping criteria. This may include sand from maintenance-dredged
locations. : '

The base material will be required to harden such that beavy machinery can contour the .
site piox to placement of the gréwing medium.

1.3.5 Contouring

A. land-based plough will perform contowing duving pesiods of low tide. Contours
shall adhere fo thosé'provided on the final design drawings. Contouring will allow for

) p]acuncnt of growing medjum. Drainages shall be constructed at the low poiuts to
ensure water, w]mh 'may trap fish and other organisms, can escape du.ung reccdmg
tldc.\

1.3.6 Gw\vmg Mediam Reqmremenfb

‘A minimum of 30 cm and maximum of 100 cm of g10wmg medium shall be placed
over lhe entire atea designated for vew marsh. The growing medium shall consist of
dredged material from the adjacent harbour entrance. With consideration to the types
of plants listed in Table 1.1, except Dunegrass and Beach Pea, the fDllong growing
medinm requirements will have the highest success rate.

o Gravel (greater than 2mm, less than 75mm) 0-10%
" a  Sand (greater than-0.05mny, less than 2mm) 30-60%.
o Sile (greater than 0.002mm, less than 0.05mm) 20-50% -
“o  Clay (less than 0. 002mm) y : ) . . 10-40%
o Qrganic content . ' TN - 10-30%
o Acidity : i . 5.0-65pH

Por Dunegrass and Beach Pea, riparian growmg medivm requirements should be used
(see Section 1.4.6).

4 " " File 5192-W-02.1
- - 10/9/2009
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1.3.7

13.8

.14

1.4.1

Tfansplmxt_i_ng

A Transplanting shall conform to the .fél.lowing criteria:

= Plugs to be between 15 and 30 cm digmeter

*»  Plug height tobe between 15 apd 30 cm diameter

o Plugs to be placed at a minimum 2 plugs per m”

¢ Plugs to be arranged such that each plant is placed within its COl[CSpODdlng agrowing
elevation shown in Table 5.1. :

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

o The entire root ball shall be placed below the surface.-

o Plugs shall not remain out of the grormd for longer than 24 hours

Maintenance

There is a chanes that soil erosion may occur in exposed areas. These areas wifl eithier
require routine placement of material, protection from waves and cunents or may be
lost as ﬂmchonal areas. -

New Riparian Areas

General

~To comstruct a successful riparian area, the following conditions are required:

1.4.2

* A well drained, aerated growing medium
» Jlevation near high water (see plzmung list)

" Properrooting depth

° Astableslope
» A sowrce for propagation -

Riparian Length and Aveas

The proposed riparian areas for the Bast and West Islands are shown or Drawings
5192-D-02.1 and 03.1, respectively. The tofal length of fringe riparian vegetation
created i 889m on the Hast Island and 1,595m on the West Island, totalling 2,484m.

Two lypes of planlmg are proposed: high density aind low density planting. ’lhc high
density areas are located on the Bast Island and represent a 5 m wide stdp adjacent to
watercouses or public amenities. The lower density planting areas are proposed for all -
other inland areas on the Bast Tsland, and 21l riparian areas on the West Isiand.

File 5192-W-02.1
10/9/2009
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The high-density areas conform fo the Ministry of Environments planting guidelines for
riparian areas.” Following these criteria are only cost-feasible over small areas due to
the Im spacing requirement. These areas visually resemble an established riparian area -

. more closely than low density planting areas. Therefore, fo 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 establishing riparian
vegetation in the long tenn, however will take longer to become established. As this
density moxe accuratcly reflects (ree density than the higher density planting schemes,
these riparian areas will function similar to natural distributions. Visually they will be.
less impressive initially, and therefore have been placed further from public amenities.

1.4.3 Target Planf Species and Elevations

Table 1.2 — Key Riparian Species Flevations

" Common Name Scientific Name Lower Blevation Upper Flevaticn

Nootka Rose Rosa nootkana 4.1m CD >5.2m CD
Black Havrthorn Crataegus douglasii 5.2m CD >52m CD
Pacific Willow Salix lucida 4.5m CD " >52mCD
Scouler's Willow Salix scoulerianc 4.5m CD >52m CD
Beaked Hazelnut Corylus cornuta 5.0m CD _>52mCD
Oceanspray . Holodiseus discolor. 4.5m CD >52m CD
Salal Gaultheria shallon = 5.0m CD >52mCD |
Black Twinberry Lonicera involucrate 4.5m CD >52mCD
Salmonberry Rubus spectabilis  4.5m CD >5.2m CD
.Red Blderberry Sambucus racemosa 5.2m CD >5.2m CD
Snowberry Symphoricarpos albus5.0m CD - >52mCD
Hardback Spiraea douglasii = 4.5m CD >52mCD
Black Cotionwood  Populus trichocarpa 4.5m CD - >52mCD-
Red Aldex Alnus rubra 4.5m CD >5.2m CD
Bigleaf Maple - Acer macrephyllum  50m CD >5.2m CD
“Western Red Cedar  Thuja plicata 5.0m CD >5.2m CD
Vine Maple Acer circinatum 50mCD >52m CD
Pacific Crabapple  Malus fusca . 45mCD . - >52m CD
. -Bitter Cherry Prunus emarginata  5.0mCD- - - >52mCD

A station (pail) has been insfalled on the sonth-west corner of the wharf immediately
west of the site. The clevation was measured in compatison to the tide and determined
to be 5.18m Chart Datum. All plant elevations provided arc in reference to this
location, and should be used during construction to determing growing elevations.

6 Rile 5192-W-02.1
10/9/2009
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1.4.4 BaseMaterial Placement and Requiréments
Al base matexials to be placed with suction dredge as previously discussed.

145 Contouring _ . A -
A land-baséd plough shall perfom contouring. Contours 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 draindage areas as shown on
the attached drawings.

1.4.6 Growmg Medium Requirements for Riparian Site

With consideration to the types of plants listed in Table 1. 2 the following growing
medinm requirements will have the highest success rate. : .

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

o Sand (gréatex than 0.05mm, less than Zﬁ)m)_ 50-70%

e Silt (greater than 0.002mm, less ¢han 0.05mm) 10-30%

o Clay (less than 0.002mm ) . 10-20%
 Organic content S _ 10-30%

o Acidity : : 5.0—6.5 pH

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

147 Planting

The following planting criteria may be required:

e Plants obtained from a credible plant nursery canrying native plants .

o No. 2 pot size for high-density ateas / combination of staking and No. Zpot size 1‘01
low-densily areas. In some cases seedlings may be used.

s Spacing 1 shrub/tree every 1 metre in high density areas (see attached drawin 2s)°

e _Spacing-1 shrub/tree every 5 metves in low-density areas (see attached drawings)

= Plant typesto be distributed evenly .

o _Planting to occur in early spring or late fall

. In‘igétion may be required for the first year of growth :

o Mulching may be required, but should be avoided adjacent to watercourses if it will
not decompose naturally ox produce leachate that might enter the watercourse.

7 B " File 5192-W-02.1
10/9/2009
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1.4.8 Mainfenance

After the first year, a crew of labourers should remove any invasive species which have
colonized the site.. This will be tequired until plant densities become cstablished to
levels that will out compele invasjve species.

" 1.5  Freshwater Wetland Feature

1.5 General

Freshwater wetlands provide valuable habitat for a variety of species. To inciease
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).

'5.5.2  Auveas Created
A 3,503 m® new freshwater feature is proposed for the East Jsland.
553 Contouring

The inner side-slope will slope down at shallower than a 3:1 slope, The base maferial
shall be clay, 0.5m thick over the entire area designated for wetland. A plough or other
suitable heavy equipment shall place. the matarial. The lowest point around the
perimeter should be higher than 4.5m Chart Daturn to ensure that fish do not enter the
system and become trapped should the system dry up during the summer.

1.6 . Euvironmental Impacts And Benefits
1.6.1 Off-Changael Fish Habitat

The environmental ).mpac(s of con slmcung off-channel fish habitat features will be as
follows: .
o Permanent loss of water colunin
. o  Permancut Joss of sandy riverbed habitat
° Temposary gencralion of torbidity during constroction
s Temporary disruption to local fish populations from eqm’pment

A variety of juvenile fish, such as Cohio salmon use the Fra501 River Pstuary aga

stopping ground to become acclimated to saltwater on their seaward migration. They

prefer areas of slower velocity water that dre protected from predators and abundant in
. food. These conditions are provided by off-channel habitats.

8 Pile 5192-W-02.1
. 10/9/2009
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1.6.3

1.6.4

Intertidal Marsh

. The envuonmental impacts of constructing the marsh features WJ]I be as follows

o Permanent loss of water column

o Permanent loss of sandy river habitat .

s Temporary generation of tarbidity during construction

° Tcmporary disruption ta Jocal fish population's from equipment

Br ackjsh mamh habitat prowdes sheltet for juvenile fish from predators during pmods
of inundation. It also is home to a variety of invertebrates which provide food-to
juvenile fish, bivds, and other wildlife. Marshes improve water quality by slowing
water flow and allowing the deposition of fines and also uptake of hydrocarbons and
other deleterious snbstances, Marshes provide natural shoreline stabilization with thejr
root shructores, avoiding the need for unnatural riprap shorelines. -

Riparian Avea- -

The environmental impacts of constructing the riparian features will be as follows:
o Permanent loss of watexr column

¢ Permanent loss of sandy river babitat -

» Temporary generation of turbidity during construction

»  Temporary dlsrupuon to local fish populations from eqmpmcnt

A riparian frmge along a wafercourse is an 1mpoxtant component of an ecosystem,
Riparian areas contribule large woody debris, insect drop, detiitus and shade to the
ueighbouring watercourse., They also provide natural slope stability and improve water
quality. A vaxiety of raptors and othey birds live, feed, and nest along yiparian areas.

Tx eshyvater Wefland Habitat

Construction of the frcsh water habitat feature w1l1 1csu1t in the fo]]owmg
cnvuomncntal impacts:

o Permanent increase of water column

o Less space for constmction of riparian habitat .

o Temporary generation of rmb1d1ty during construction

The fresh water habitat feature will pfovide habitat for freshwater amphibians and
invertebrates, providing focd for a varety of bird species and other organisms.

9 ' File 5192-W-02.1
: 10/9/2009
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Habitat Value For Off-Site Coinpensation

Balanced Bnvironmental Services Inc. performed a biophysical survey of the site as
part of their preliminary habitat review of Steveston Harbowr in 2009. The work was
performed for Fisheries and Oceang Canada — Small Craft Harbours Branch (SCH), and
provides baseline data-that can be used o detcmune the environmental impacts of
proposed works in those areas.

The biophysical survey identificd physical and biological couditions at the site,
including generating a detailed species list of organisins observed, and accurate
topographical data referenced to Chart Datam.

The footprint of the proposed habitat features will avoid all critical marsh habitat
identfied in the biophysical survey. The majority of the foolprmt will be placed over
sand flat with lovs biodiversity.

The following is a summary of habitat areas lost or created by the proposed
enhancement featur: '

Table 1.3, Habitat Balance Sheet

_ Habitat Type Pre m? Postm® | Netm®
Dredge Cut Bottom - ; 0 11030 11030
Dredge Side Slope .0 6798 6798
- Riprap 0 11483 11483
Riparian 0" 28092 28592 -
Fresh Water 0 3503 3508
Marsh 0 25555 25555
Oft-Channel 0 '+ 32165 | 32165
Trail / Lawn 0 2898 2898 K '
Unprotected Sandy Boﬂom ~123675 1651 -122023

While the project results in a loss of 123,675 m* of sandy riverbed, the equivalent area
of high value habitat will be created. .

10 ' File 5192-W-02.1
: 10/9/2000
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To determine the amouns of habitat credits are available, the Balanced Environmental
Units (BEU) can be calculated as follows: : :

Table 1.4. Habitat Credit Calculations

Habitat Type Prem® | Postm®| Netm® | H A | Value beu

Dredge Cut Bottom 0 11030 | 11030 | .1 1 11030

- |Dredge Side Slope 0 6798 6798 |. 1 1 |- 6798
Riprap 0 11483 11483 | 0.5 25 14353
Riparlan .0 28502 | 28592 | 2 |- 1 - 57183
Fresb Water 0 3503 | 3503 5 1 21016
Marsh ) 0 25555 26555 6 1 153330
Off-Channel _ . 0 | .32165 | 32165-| 3 1 | - 96496
Trail / Lawn. 0 2898 | 2898 | 0.1 i 290
Unprotected Sandy Botlomn | -123675 [ 1651 | -122023 | 1 1 | -122023

| Net | 238,473 -
H = Habitat Factor, A = Avea Factor, BEU = Brl[auced Enyirommental Unit.

While BBU’s have been used in a variety of Bovironmental lmpact Assessments and-
Fisheries Act Authorizations, the values are subjective and are negotiated on a project
by project basis, therefore Fishesies and Oceans Canada (DFO) does not endorse their
use. However, they do provide a rough means 0[ ca]culaung habitat credits for-a
pro;ect prior to DFO review.

Using the beu calculations, the proposcd cohancement-area would result in a net habitat
credit of + 238,473 beu, which conld be applied to other pxojects in the area.

The amount of credit vequired by a project will depend on the type of habitat being .
impacted. For example, if critical habitat such as eelgrass is destroyed; DFO will,
requira 2:1 like for like habitat compensation to offset those impacts. Only 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 enhanoemems would compensatc for a pwJect
footprint of 30,600 m.

1L File 5192-W-02.1
10/9/2009
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The majorily of projects which do not adversely affect critical habitat will be more
favourable as options to purchase the above habitat ciedits. Some projects have
required that 1:1 mud lost'to new habitat created be implemented for compensation, and
2:1 mnd lost to new marsh as compensation. Under these circumstances, the
construction of the proposcd enhancement features would be able {o compensqtc fora
project with an mterudal or subtidal footprint of up to 150,000 m”.

Thelcforc conshuction of the proposed enhancement features may pxowde
compcnsatmn credits for otber projects ranging in footprint size from 30,600 m” to
150,000 m* depending on the impacts of the proposed project. As the enhancement
will create bigh-value critical habitat in the Fraser River Bstuary, enhancenients to this
location may be able to compensate for more than that typically observed along our
coast in other locations, therefore the footprints described above may be largef than
projected. To determine the actual value of the habitat created, ncgotnatxon with DFO
will be 1equ1red (oma propct by project basis).

. SECTION2 - COST
21 Costing Assumptions

* To determine the, cost of contouging and planting of thc proposed habitat features, the

following assumptions bave been made:

e Only 1 metre of material will need lo be haodled by the plough after placement by
suction dredge.

o Only areas designated as upmlan marsh and a 2 mefre wide strip afong thc loe of
the marsh, will need to get contoured.

o Dense planting, as per the Ministty of Bovironment Guidelines, will only be
required near public amenities.

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

o A site supervisor and environmental monitoy will only spot-check the work,

» The work will only require a few surveying site visits.

2 File 5192-W-02.1
- : 10/9/2009
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22 Costing Calculations

Detailed costing calculations for contouring and planting ave shown below in Table 2.1.

Table 2.1. Contouring and Planting Cost Anslysis

East Isiand . .
Activity | Aream?® | Volume m® | Rate | GCost
Contouring, ] . ; .
Plough =~ - ) 19824 19624 5 . $99,119
Engineering Inspection ' $10,000] -
Surveying $10,000]
Monitoring - $10,000
Planting
1m Density . 6760, = - 16| $108,157
5m Density - 4737 3 $14,212
Grass i 2484 0.01 $25
Marsh 2849 100 $29,494
|subtotal | $281,007
Wast Island
Area \Volume Rate  |Cost
Contouring : .
Plough - A 39700 39700 5| $198,500
Engineering Inspection - $10,000]-
Surveying $10,000
Menitoring $10,000
Planting .. .
1m Denéity . .16 . $0
5m Density 17094 3| 451,283
Grass - ' 0.01 $0
Marsh 22606 10| $226,056
subtotal | $505,839
Off-Channel 3
' : Length : [Width Rate  |Cost
Contouring .- 28850 56700 5| $283,500
- Total 31,070,347
13 .Rile 5192-W-02.1
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23 Costing Discussion

Costs are expected to vary considerably with the ability of (he contractors to place the
bedding material. The closer the bedding material is placed to the proposed contowrs
the less costs will be required for contouring. For example; if beddiog material is
placed to within 0.5m of that required by contouring, the cost estu‘natc would bs
$150,000 cheaper.

[n addition, as the work is perforrued in a tidal environment, part of the work will
require working at different imes of the day. The above cost estimate does fot mclude
extras imposed by contractors to work around the ﬂdcs

Thie cost to pcrform the planting can be reduced through the pmrchasing of stakes rather
than No.2 plants in the low plant depsity areas - additional savings of up to $30,000.
However, the labour requived to plant varies and will depend on who performs the
work

If additional equipment, such as excavators and dumap trucks, are required, the costs

will be significan(ly higher fban pro_}ccted Additional requirements necessary to fulfifl |

permits obtained from regulatory agencies, such as DFC, may increase actual project

costs. For example, DFO may increase the plant density of low planting areas, ask for
- additional mitgation measures, etc.

In genecal, the cost to perform the contouring and planting w1Jl bc of the order of
magnitade of $1,000,000.

SECTION 3 - SIGNATURES

31 General '

Balanced Environmenfal Services Inc. declares that qualified environmental
professionals acting within their areas of prertz.se have duly prepared the attached

work.
Report By: Revieu;u;d By:
Warren Appleton, R.PBIO o Scott Christie, RPBio
Biologist ~ President _
Balanced Environmental Services Inc. _ Balanced Environmental Services Inc.
4 . File 5192-W-02.1
10/9/200%
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Table 1: Plant Specles Com

57182-E-02.2 EAST MARSH SPECIES LIST,XLS

and Shady Island, Steveston, B.C.

monly Observed in Brackish Marsh East of Steveston Harbour

_ Dale: Augusi 27, 2008

Range® .
Common Name - Scleptific Name. Upper | lower | Abundance™
Afgae, Green . - :
Green Siring Leltuce -  Phalurs arundinacea 4.2 15 Common
Ferns ‘ L : ’ -
Lady Fern Athyrfurn filix-femina 52 4.5 Sparse
Grass ’
Dunegrass *Elymus mollis 5.0 3.7 Sparse-
Reed Canarygrass Phalafis arundinacea 5.2 37 Abundant
Horsetails . C .
Swamp Horselall Equisetum fluviatils 45 3,7 Sparse
. Rush '
Arclic Rush Juncus arcifcos 38 2.7 Common
Sedge
American BU!?US_'I:I Sclipus americanus - 2.8 1.8 Few -
Greeplng Splkerush Elaocharls palsstris 20 1.7 GCommon
Lyngby's Sedge Carex lyngbyel 2.8 1.7 Abundant -
Soft-stemmed Bultush Scipus Jacusiis 37 2.1 Sparse
Shrubs . ' - - ’
Black Hawthom Crataegus douglasii 5.2 5.2 Rare
Black Twinberry Lonleera {nvolucrala 5.2 -45 | Sparss -
English Holly llex aquifollum 5.2 4.5 Rare
Evergreen Blackberry - Rubus facinfatus " 5.2 4.1 Sparse
Rimalayan Blackberry Rubus discolor - 52 4.1 Few
Japanese Knotweed Polygonum cuspldatum 5.2 41 Few
Ndotka Rose, Rosa nootkana 5.2 4.1 Common
Sambucus racemosa ssp.
Red Elderberry Pubers 5.2 52 | Rare
Scotch Broom Cylisus scoparius 5.9 4.5 Sparse
Sitka Mountain-Ash Sorbus silchensis 52 4.5 Rare
Snowberry " Symphorlcarpes albus 52 - 4.5 Sparse
* Trees .
Black Cottoswoodl Populvs f’;f“"’” era spp. 5.2 45 | Fow
Red Alder Alnus rubra 5.2 4.5 Few
Scauler's Wiifow Sallx scovferiana 3.2 4.3 Few
Vine Maple Ager circinatum - &2 4.5 Sparse -
Wastarn Crabapple . Pyrus lusca " 52 ° 4.5 Sparse
Wildflowers ' . )
American Velch Viola armsricana 52 ‘3.8 Sparse
Beach Pea Lathyrus japonfcus "B.2 3.8 Sparse
Ganada Goldenrod Solidago canadensis 5.2- 41 Few
Canada Thistle Cirsium arvense 52 41 . Sparse
Common Planialn Plantago major 5.2 ‘3.8 Sparse
Curled Dock Rumex crispus 52 3.5 Sparse
Douglas’ Astar Astor subspicalus 52 3.2 Sparse
_ Field Mint - Mentha arvensia 52 3.5 Sparse ¢
Hedge False Bindwead Calystegia sepium 52 4.5 Rare

* Rangse elevations are measurad In metres, Chart Datum
** Aptmdance Is refalive lo avallabillly of sultable habitat within the observed elevation rangs.
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BALANCEI

ENVIRONMENTAL

Pacific Silvarweed Polentilla pacifica 4.5 38 - Few

Prickly Sow-thisile Soncfius asper ’ 5.2 41 _Sparse
Purple Loosestrife . Lythrum salicaria 5.2 3.7 Few
Sea Arrowgrass Triglochin maritimum 3.0 25 Few .
Smartweed Polygonum sp. : 5.0 3.5 Few .
Spearscale - Atriplex palula 45 3.8 Sparse
Springbank Clover Trifolium wormskfoldh 5.2 3.5 Few
Waler Parsnlp Sium suave 3.8 25 | Sparse
Yeilow Flag Iris Iris psetidocarus ] E " 52 37 Few
.. ““ABUNDANCE ESTIMATES Il .
Description - : Aerial Coverage IndNldual Counlts~ ’
Rare - <5% 1
Sparsa . - 5-25% : 24
Few . 26-50% 5-10
Common ‘ 61-75% -~ . 11-80
Abundant - >75% =30

* Range elevalions are measured in metres, Charl Dalum
** Abundance Is refalive to availability of suitable habital within ihe obseived elavallon range.

N
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APPENDIX C
Steveston Harbour Authority
- Dredging Funding Summary
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12002/2003 ; 2‘75,000;00
12003/2004 ©200,000.00

- |2004/2005 - 200,000.00|

2005/2006 B 206,000.00‘ |

. 2006/2007 ' 350,000.00,
2-007/20:08 '200;000.00
2008/2009 335,000.00
2009/2010 '4'00,000.00 |
2010/2011 400,'000.00
201172012 " .200,000.00
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5 PORT METRO

hP’; vancouver

APPLICATION FORM
e Chan

SOClEty/CC)mpany Name o ’ Socléty/Company Number: o

Contact Name: ’ Phone Number (s):

Mailing Address: ' Emall Address:

.. INTEND'ED'P'RF_';OSE OF ADVANE FUNDS R .
_ . T N Estlmae /Proosal-Amount
|:| Consulting A . ‘ ‘

1 Samples) Tests |

| | |
1 computer modeling » ‘ : |
| |

[T] Other. Please desctlbe:

Please provide copies of firm proposals for Indicated services and/or backup for estimates

TOTAL REQUESTED AMOUNT

" Application Datg: Please forward application to:

Port Metro Vancouver

Planning and Development Depariment
100 The Pointe, 999 Canada Place
Vancouver, BC Canada V6C 3T4

Name (please print):

Signature:

By signing and submitting thls.Appllcatlon you agree-to be bound by the above terms and conditions.
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PORT METRO ~ APPENDIX A
Yancouver

Local Channel Dredging Contribution Program

Application for Advance of Funds -

Background .

In 2008, the Vancouver Fraser Port Authorlty, doing busmess as Port Metro Vancouver (“PMV")
finalized a Dredging Pollcy which included a 10-year Local Channel Dredging Contribution
Program that wil{ provide financlal support for riverfront communities to.undertake their own
dredging activities beyond deep sea and domestlc shipping channels. :
This Appllcation for Advance of Funds form is designed to enable de5|gnated riverfront communitics
to apply I'or advahce funding to assist with preparing thelr formal application under this program.

Apphcant Eliglblllty
Applications for Advance of Funds wIII only be accepted from deslg nated riverfront communities.
" which have reglistered with the B.C. Corporate Reglstry as a Society or B.C. Company.

‘Use of Funds :

Funds advanced under thns program can only be used for activities directly related to preparing a full
application far funding-i.e. third-party consulting, computer modeling, samples, tests etc. The funds
cannot be used for dredging or administrativn costs of the applicant. The maximum advance which
may be approved Is 10% of funding available per channel to a ma><|murn of $125, OOO for multi-
channel applicants. T .

Application Process
The Application for Advance of Funds will be revlewed by PMV w}thln 4 to 6 weeks. Deiays may result
from incomplete Applications.

Advance for Funds Approval ‘
« If the Appiication Is approved, Applicants will receive written notification fram PMV along with
. a cheque for the'approved amount.
« PMV reserves the right to approve all, some or none of the requested amount, h

Reporting Requirements: . :
» Applicants are required to make avallable to PMV, on request, copies of all reporl‘s computer -
models, tests, samples etc. funded by the advance.
. PMV reserves the right to request the Applicant to provide a summary account(ng of the use -
of funds. The summary must be signed by at least three Directors of_the company/society. -

Return of Funds :
PMV reserves the right {0 request the Applicant to reLurn any unused funds based on its review of
-Applicant’s accountmg summary. .

Required Attachments:

1, Certification of Incorporation under the British Columbia Corporate Registry: a
“certificate of Incorporation given by the registray for a soclety or.B.C. Company. "

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

3. A signed resolution requesting funds: a signed resolution from the company/society
indlcating its approval to request an advance-of funds from Port Metro Vancouver under {ts
Local Channel Dredging Contributlon 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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