Bylaw 345
Ordano Booster Pump Station Works Agreement Bylaw

Cowichan Bay Waterworks District

Ordano Booster Pump Station Works Agreement Bylaw No 345

A bylaw to establish the Ordano Booster Pump Station Works

Agreement between Cowichan Bay Waterworks District and Cowichan Bay Estates Ltd.

The trustees of the Cowichan Bay Waterworks District enact as follows:

1

Cowichan Bay Estates Ltd. has constructed and installed a Booster Pump Station at the
Ordano Reservoir Site.

Cowichan Bay Estates Ltd. has agreed to transfer the Booster Pump Station to the
Cowichan Bay Waterworks District.

A Works Agreement has been developed and agreed to between Cowichan Bay
Waterworks District and Cowichan Bay Estates Ltd. for representations and warranties
as to the construction, installation and completion of the Booster Pump Station and the
maintenance of the Booster Station for one year from the date of Construction
Acceptance by Cowichan Bay Waterworks District as per the terms and conditions set
out in Schedule A of the Bylaw.

The Works Agreement between Cowichan Bay Waterworks District and Cowichan Bay
Estates Ltd. is hereby attached as Schedule 1.

This bylaw may be cited as the “Ordano Booster Pump Station Works Agreement Bylaw
No. 345",

Introduced and given first reading by the Trustees on the 25 day of April, 2022.

S

Reconside'_ged"é'ﬁg—fuinally pasééa' b‘ﬁhe Trustees on the 2™ day of May, 2022.

Lew Penney, Chairperson r/IJD

I hereby certify that this is a true copy of Bylaw No. 345.

Cheryl Wirsz, District Administrator
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WORKS AGREEMENT
THIS AGREEMENT made the 2\ _day of &Y , 2022.

BETWEEN:
COWICHAN BAY WATERWORKS DISTRICT
an improvement district under
the Local Government Act of British Columbia
¢/o 1760 Pavenham Road
Cowichan Bay, BC, VOR 1N1

(the “District”)
AND:

COWICHAN BAY ESTATES LTD. (Inc. #BC0938908)
921 H Canada Avenue

Duncan, BC

VIL 1V2

(the “Developer”)
WHEREAS:

A. The Developer is the registered owner in fee simple of those certain lands situated within the
boundaries of the District, and legally described as:

PID: 005-167-841

Lot 1, Section 5, Range 4, Cowichan District, Plan 10957, Except That Part of Said Lot
Shown Outlined in Red on Plan 1659-R and Except Parts in Plans 15342, 16358, 18893,
VIP81664 and EPP16402;

(collectively, the “Lands™).

B. The Developer will be applying for approval to subdivide the Lands into forty-nine (49) lots
(the “Subdivision™).

C. The Subdivision of the Lands is governed by, inter alia, Bylaw 323 (the “Subdivision Water
Regulation Bylaw”) and Bylaw 226 (the “Comprehensive Capital Expenditure Charge (Water)
Bylaw™).

D. Pursuant to a Memorandum of Understanding (the “MOU”) dated May 2, 2019 between the
Developer and the District, the Subdivision Water Regulation Bylaw, and the Comprehensive
Capital Expenditure (Water) Bylaw, the Developer constructed and installed certain
infrastructure for the delivery of water to the Lands (the “Works™).
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E. Pursuant to Section 10 of the Subdivision Water Regulation Bylaw, the Developer has agreed
to transfer the Works to the District.

F. A portion of the Works required to be installed by the Developer to serve the proposed
development will serve land other than the Lands, but the District does not have sufficient
funds on hand to make a contribution toward the cost of the works and services, and the District
will implement a system to levy latecomer charges against the owners of other lands who may
connect to, benefit from, or use the works and services. The Developer has voluntarily agreed
to install such works and services as are necessary to serve the proposed development of the
Lands based on the right of the Developer to a late-comer contribution toward the cost of those
works.

NOW THEREFORE in consideration of the premises, the sum of TEN ($10.00) DOLLARS now
paid by each party to the other (the receipt and sufficiency of which are acknowledged by each
party) and other good and valuable consideration, the parties covenant and agree as follows:

1. Definitions:
“District Engineer” means the engineer appointed by the District;

“Construction Acceptance” means the District Engineer’s approval of, and the District’s
acceptance of the construction of the Works provided by the Developer, subject to the obligation
of the Developer to remedy defects and deficiencies becoming apparent during the Warranty
Period;

“Final Acceptance” means the District’s acceptance of the Works provided at the end of the
Warranty Period with all defects and deficiencies remedied to the satisfaction of the District;

“Maintenance Security” has the meaning set out in section 4.3;

“Professional Engineer” means a professional engineer who is registered with Engineers and
Geoscientists BC;

“Specifications” means the specifications set out on Schedule “A” hereto;
“Warranty Period” has the meaning set out in section 4.2;

“Works” means all the works and services to be provided, performed and constructed by the
Developer as required by the District for the system of water pipes, pumps, tanks, and
appurtenances necessary for the storage or conveyance of water and connection to the District’s
water distribution system, and includes the construction of a booster pump station located at the
Ordano Road Reservoir in Cowichan Bay, British Columbia, as shown or referred to in the
engineering drawings, utilities and connections attached hereto as Schedule “B”, as approved by
the District Engineer
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2.

2.1

3.1

The Works

The Developer covenants and agrees with the District to complete the construction and
installation, at its sole cost, of all the Works as set out in this Agreement.

Representations and Warranties

In carrying out the Works, the Developer represents and warrants it:

(a) constructed, installed, and fully completed the Works to the satisfaction of the District
Engineer in accordance with the plans attached as Schedule “B”.

(b) obtained prior written approval of the District or the District Engineer for any changes
to the design and specifications of the Works;

(c) retained a Professional Engineer during the construction period to:
(i) inspect the Works to ensure compliance with the approved engineering plans;
(i) review and provide ‘as-built’ or record drawings of the Works;

(iii) record the details of any field design or construction changes and all relevant
information for preparation of the as-built drawings of the Works to be provided to
the District pursuant to this Agreement;

(d) submitted to the District Engineer certification from the Professional Engineer that the
Works have been constructed to the specifications and standards required by this
Agreement, as well as relevant operations and maintenance manuals and test results

(¢) complied with all statutes, laws, regulations, and orders of any authority having
jurisdiction;

() did not engage any employee or contractor in the construction of the Works who, in the
reasonable opinion of the District Engineer, would be unfit, inicapable or unskilled;

(g) ensured that a competent superintendent was on site at all times during the construction
and installation of the Works;

(h) did not deposit or permit the deposit of any material or debris on any lands of the
District, except for landscaping gravel;

(i) did not damage any of the District’s infrastructure, services, or property, or remove,
alter or destroy any survey pins, post or monuments, and in default shall replace, repair
and restore any damage of whatsoever nature to the reasonable satisfaction of the
District;

g\
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3.2

4.1

4.2

4.3

() provided and maintained during construction of the Works, at its own expense, all
required vehicular or pedestrian traffic warning controls or barrier devices and traffic
control personnel in order to ensure safety to the public as well as those engaged about
the Lands or the Works;

(k) took such precautions and actions during the construction of the Works as required by
the District Engineer to clean up or otherwise abate nuisance caused by mud, dirt, dust,
or noise, and to ensure safe access to driveways, buildings and property for vehicles
and pedestrians, whenever necessary including constructing and maintaining in good
order and serviceable condition, suitable temporary platforms, approaches, bridges,
crossings or other works as required by the District Engineer;

(1) replaced trenched boulevards with sod, and restored boulevards to an equal or better
condition than existed prior to construction of the Works;

(m) ensured no discharge of chlorinated water, silt, debris or dirt into any existing drainage
facility or watercourse; and

(n) repaired any damage to any roads, sidewalks or other District property caused by
traffic relating to the construction of the Works or improvements on the Lands to the
satisfaction of the District Engineer within two weeks of the completion of the Works
and the improvements on the Lands.

Should the Developer have breached any representations or warranties contained in this
section 3, the District may do whatever is necessary to satisfy the requirements of this
section at the expense of the Developer and invoice the Developer for the costs thereof. If
the District still holds the Maintenance Security as defined in Section 4, the District may
recover the amount of such invoice by drawing upon the Maintenance Security.

Maintenance / Warranty Period

Despite section 4.2, the Developer covenants and agrees to maintain the Works in complete
repair until such time as Construction Acceptance has been issued by the District.

The Developer covenants and agrees to maintain the Works in complete repair for a period
of one (1) year from the date of Construction Acceptance certified by the District Engineer
(the “Warranty Period”), including remedying any defects appearing within the Warranty
Period, and to pay for any resulting damage to other work or property save and except for
defects caused by reasonable wear and tear, negligence of the District, its employees or
agents, or acts of God.

The Developer covenants and agrees to deposit with the District for the Warranty Period,
security in the form of cash or a clean, irrevocable, and unconditional letter of credit in an
amount equal to $85,500.00 on terms acceptable to the District (the “Maintenance
Security™).
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44

4.5

5.1

52

53

In the event the Developer fails to maintain the Works or remedy any defect or pay for any
damages resulting therefrom, the District may draw upon the Maintenance Security and
may, in whole or in part, maintain the Works, remedy the defect or pay the damages at the
cost of the Developer and may deduct the cost of maintaining the Works, remedying the
defect or paying the damages from the Maintenance Security and the balance of the
Maintenance Security shall be returned to the Developer upon the Developer’s written
request for same and upon issuance of a certificate of Final Acceptance of the Works by
the District Engineer, certifying that the District accepts ongoing responsibility for the
maintenance and repair of the Works.

If the Maintenance Security is insufficient to cover the actual costs incurred by the District,
the shortfall is a debt owing by the Developer to the District and is recoverable as a contract
debt.

Transfer of the Works

The District covenants and agrees that so long as the Developer is not in default of its
obligations under this Agreement, the District will provide the following:

a) Upon the execution of this Agreement, all necessary consents, approvals and
permits or assurances required by any authority having jurisdiction for the approval
and registration of the subdivision of the Lands;

b) certificate of Construction Acceptance — to be issued upon the District Engineer’s
approval of, and the District's acceptance of the construction of Works, subject to the
obligation of the Developer to remedy defects and deficiencies becoming apparent
during the Warranty Period;

¢) certificate of Final Acceptance —to be issued upon completion of the Warranty Period
provided that all outstanding deficiencies with respect to the Works have been
remedied.

The Developer shall submit to the District within 30 days of receiving the Certificate of
Construction Acceptance the final ‘as-built’ or record drawings which accurately and
completely depict the Works, as well as relevant operations and maintenance manuals and
test results.

Upon Final Acceptance of the Works, the Developer covenants and agrees with the District
to:
(a) assign, transfer and convey to the District all of its right, title, and interest in and to the

Works free and clear of all encumbrances;

(b) grant or cause to be granted to the District or as the District may direct, in registerable
form, all statutory rights of way, easements, and other interests reasonably required by
the District for the operation, maintenance, repair, and replacement of the Works,
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54

6.1

including but not limited to District roads and services, on terms satisfactory to the
District; and

(c) execute and deliver or cause to be executed and delivered, at the request of the District,
all such further transfers, instruments, agreements, documents, and plans and perform
all such acts as may be necessary to give full effect to this Agreement.

The District covenants and agrees with the Developer to permit the Developer to perform
all of the Works upon the terms and conditions contained in this Agreement.

Indemnity

During construction of the Works, the Warranty Period and a period of one (1) year
thereafter, the Developer covenants to save harmless and effectually indemnify the District,
and its elected officials, officers and employees against:

(a) all actions and proceedings, costs, damages (including economic loss), expenses,
claims, demands penalties and fines (the “Claims”) whatsoever and by whomsoever
brought, arising, whether directly or indirectly, by reason of the construction,
installation, maintenance or repair of any of the Works and any injury or damage
thereby caused to person or property (including death), including, without limitation,
any Claims relating to environmental damage or pollution or the breach of any federal
or provincial statute, regulation or order;

(b) all Claims recoverable from the District which may be incurred by reason of the
construction, installation, maintenance or repair of the Works and the development of
the Lands resulting in damage to any property owned in whole or in part by the District
or which the District by duty or custom is obliged, directly or indirectly, in any way or
to any degree, to construct, install, maintain or repair;

(c) all actions and proceedings, costs, damages, expenses, claims and demands whatsoever
and by whomsoever brought, relating to or arising from the District’s approval of the
subdivision plan of the Lands, including without limitation, any claims for personal
injury, death, economic loss or property damage;

(d) all expenses and costs which may be incurred by reason of liens for non-payment of
labour or materials, workers’ compensation assessments, unemployment insurance,
federal or provincial taxes, check-off or encroachments owing to mistakes in survey;

(e) all Claims by whomsoever brought, imposed or incurred relating to or arising from any
failure of the Developer, or any person or company hired by or on behalf of the
Developer, to comply with any provisions of the Workers Compensation Act, R.S.B.C.
1996, c. 492 (“Workers Compensation Act”), and any regulations adopted pursuant
thereto, that the Developer has agreed herein to accept and satisfy in relation to the
construction, installation and maintenance of the Works, including but not limited to
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6.2

7.1

8.1

9.1

10.

10.1

any penalties or assessments imposed on the District pursuant to the Workers
Compensation Act or any regulations adopted pursuant thereto; and

() all expenses and costs which may be incurred by the District as a result of faulty
workmanship and defective material in any of the works installed by the Developer.

The claims in sections 6.1 (a)-(f) above include, legal costs on a solicitor and own client
basis, which the Developer shall pay, provided that the Developer shall have the right to
carry the defence of any such claims.

Insurance

The Developer will obtain and maintain until the date of issuance of Final Acceptance of
the Works, at the Developer’s expense, with such company or companies and on such
forms as are acceptable to the District, in the name of the Developer, Comprehensive
General Liability insurance coverage covering premises and operations liability,
contingency liability with respect to the operations of contractors and subcontractors,
completed operations liability, contractual liability and automobile liability for owned,
non-owned and hired units. The limits of liability shall be not less than $3,000,000.00 for
each occurrence for bodily injury and property damage. Each policy shall provide that it
cannot be cancelled, materially altered or allowed to lapse until at least 30 days’ notice in
writing has been given to the District by express post mail, shall name the District as an
additional insured, shall contain a cross-liability clause and shall not be on a claims made
basis. The Developer shall prior to the commencement of any construction, installation,
maintenance or repair of the Works, deliver a certificate of insurance in a form acceptable
to the District, signed by an insurance broker or insurance company certifying that the
Developer has obtained the insurance referred to above.

Condition Precedent

This Agreement is subject to its approval as a Bylaw by the District in accordance with the
Local Government Act of British Columbia.

Dispute Resolution

Any dispute arising out of this Agreement shall be resolved initially by consultation
between the parties, failing that, by mediation, and failing agreement by mediator or
consultation, by arbitration pursuant to the Arbitration Act of British Columbia by a single
arbitrator with such arbitration to take place in Duncan, British Columbia.

General Terms

It is understood and agreed that the District has made no representations, covenants,
warranties, guarantees, promises or other (verbal or otherwise) with the developer other
than those contained or referenced within this Agreement and the associated Latecomers
Agreement.
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10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

10.10

10.11

The Developer covenants and agrees that nothing contained or implied herein shall
prejudice or affect the rights and powers of the District in the exercise of its functions
under any public and private statues, bylaws, orders and regulations all of which may be
fully and effectively exercises in relation to the said lands as if the Agreement had not
been executed and delivered by the Developer.

Time shall be of the essence of this Agreement.

If any section or portion of this Agreement is declared or held invalid for any reason,
such invalidation shall not affect the validity of the remainder of that section or of this
Agreement and this Agreement shall continue to be in force and effect and be construed
as if it had been executed without the invalid portion.

All obligations of the parties will be suspended so long as the performance of such
obligations is prevented or hindered in whole or in part, by reason of labour dispute, fire,
act of God, unusual delay by common cartiers, earthquake, act of the elements, riot or
civil commotion.

The Developer and the District covenant and agree from time to time and at all times,
upon the reasonable request of the other, to make, do and execute, or cause to be made,
done or executed, all such further acts, deeds, rights of way, easements, and assurances
necessary for the more effectual carrying out of this Agreement.

This Agreement shall be governed by and construed in accordance with the laws of the
Province of British Columbia.

This Agreement shall enure to the benefit of and be binding on the parties and their
respective successors and permitted assigns, notwithstanding any rule of law or equity to
the contrary.

No provision of this Agreement shall be deemed to have been waived by either party
unless written waiver signed by the party waiving a provision has first been obtained by
the party asserting a waiver and, without limiting the generality of the foregoing, no
condoning, excusing, or overlooking by a party of a breach of the provisions of this
Agreement nor any earlier written waiver shall be taken to operate as a waiver or

constitute acquiescence to subsequent default or breach of this Agreement by either party.

This Agreement may not be modified or amended except by an instrument in writing
signed by the parties or by their successors or permitted assigns.

All rights and remedies of either party under this Agreement are cumulative and are in
addition to, and shall not be deemed to exclude, any other right or remedy allowed by
law. All rights and remedies may be exercised concurrently.
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10.12

10.13

10.14

10.15

10.16

Any notice or other communication required or contemplated to be given or made by any
provision of this Agreement shall be given or made in writing and either delivered
personally (and if so shall be deemed to be received when delivered) or mailed by
prepaid registered mail in any Canada Post Office in the Province of British Columbia
(and if so shall be deemed to be delivered on the fourth business day following such
mailing, except that, in the event of interruption of mail service notice shall be deemed to
be delivered only when actually received by the party to whom it is addressed), so long as
the notice is addressed as follows:

To the Developer at;

Cowichan Bay Estates Ltd.,
921 H Canada Avenue
Duncan, BC

VIL 1V2

and:
To the District at:

Cowichan Bay Waterworks District
c/o 1760 Pavenham Road
Cowichan Bay, BC, VOR IN1

or to such other address of which a party from time to time notifies in writing the other

party.

Wherever the singular or the masculine is used in this Agreement it shall be deemed to
include the plural or the feminine or the body politic or corporate wherever the context or
the parties so require.

This Agreement shall not prejudice or affect the rights of the District to exercise all of its
rights and powers.

Any reference to the Lands shall be deemed to be a reference to each and every parcel
comprising the Lands and any reference to the Developer shall be deemed to be a reference
to the owner or owners of each of the parcels comprising the Lands, all unless the context
or the parties otherwise require, although any security will be returned to the person who
provided the security to the District.

Whenever in this Agreement the District is required or entitled to exercise any discretion
in the granting of consent or approval, or is entitled to make any determination, take any
action or exercise any contractual right or remedy, including without limitation to
termination of this Agreement, the District may do so in accordance with the contractual
provisions of this Agreement and no public law duty whether arising from the principles
of procedural fairness or the rules of natural justice shall have any application.
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IN WITNESS WHEREOF the parties have signed this Agreement as of the date written above.

Cowichan Bay Waterworks District
the “District”

)

)

)

)

)

= )
Authorized Signatory )
Trustee 7 )
)

)

)

)

)

)

1Y

\ /{." u/\ )’(_ ’l\/;] /?/
Authorized Signat6i

Trustee / District Administrator

Cowichan Bay Estates Ltd.
the “Developer”

Per:

vvvvvvvvvvv

Per:
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IN WITNESS WHEREOF the parties have signed this Agreement as of the date written above.

Cowichan Bay Waterworks District
the “District”

T
el P
\6‘:‘:;'3’ “E:’::-;-x;._’m "

)

)

)

)

)

Authorized Signatory = )
/S
)

)

)

)

)

)

e’
Trustee -
o

a2
1v_. ._.A WAV, ».._*/
Authorized Signapiry
Trustee / District Administrator

Cowichan Bay Estates Ltd.
the “Developer”

AL

Jowzs Leonasrd
Groedman,

N S M N M N N et e e’ e

Per:
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SCHEDULE “A”

The Specifications

(attached hereto)






Subdivision Water Regulation Bylaw No. 323 - 2020

COWICHAN BAY WATERWORKS DISTRICT

BYLAW NO. 323

A bylaw regulating the subdivision of land that is being proposed for connection
to the Improvement District’s water system.

The Trustees of Cowichan Bay Waterworks District ENACT AS FOLLOWS:
INTERPRETATION

1. 1In this bylaw:

(1) “Applicant” means the owner of the property, or the authorized agent of the owner, who has submitted
a completed application for the subdivision of land to which water may be supplied by the District.

(2) “District” means the Cowichan Bay Waterworks District.
(3) “Subdivision” means a subdivision as defined in the Land Title Act or the Strata Proj:erty Act,

(4) *Standards” means the District’s water system construction and design standards attached as
Schedule B to this bylaw.

(5) “District’s System™ means the water distribution system including all works owned and operated by
the District.

(6) “Trustees” mean the trustees for the District.

(7) “Works” means any structures, including pipes, and all attachments, fittings, and facilities for the
storage, supply, conveyance, treatment and distribution of water.

OTHER ENACTMENTS

2. Nothing contained in this bylaw will relieve any person from responsibility for seeking out and complying
with other enactments applicable to their undertaking.

GENERAL PROHIBITION

3. Land that is connected to the District’s System, or is proposed for connection to the District’s system, will
not be subdivided contrary to this bylaw.

APPLICATION

4. (1) Anowner of land who proposes to subdivide land and wishes to connect one or more parcels to be
created by the subdivision to the District’s System must apply to the District by delivering to the

District:

(a) the form prescribed as Schedule A to this bylaw.
(b) the plans and other information specified in Schedule A.
(c) asubdivision application fee of $250.00 plus $25.00 per lot.



Subdivision Water Regulation Bylaw No. 323 - 2020

(2) Every application for subdivision of land that will create a parcel to be connected to the District’s
System must include a calculation of the peak hourly water demand and pressure requirement for the
ultimate development of the parcels and sufficient information, plans and drawings for the District to
determine whether the proposed works comply with this bylaw.

GENERAL PROVISION
5. (1) The trustees may refuse to approve the proposed subdivision where:

(a) the proposed subdivision does not comply with the provision of this and other applicable bylaws
of the District;

(b) one or more parcels to be created by the subdivision are to be connected to the District’s System
and the District has insufficient water supply to provide such parcels with a supply of water.

(2) For the purpose of (1)(b), the demand that would be placed on the District’s System as a result of the
proposed subdivision will be calculated having reference to the peak hourly water demand and
pressure requirement for the ultimate development of the parcels or provided under section 4(2).

(3) Despite subsection (1), an application may be approved where the owner of the land provides to the
District with a reasonable proposal to increase the supply capacity of the District’s System so that it is
capable of providing the parcels to be created by the subdivision with a sufficient supply of water and a
supply that is of overall benefit to the District.

CONSTRUCTION OF WORKS WITHIN SUBDIVISION

6. (1) Subject to section 747.1(3) of the Local Government Act, an owner of land who proposes to subdivide
the land must:

(a) provide, locate and construct a water distribution system within the subdivision; and
(b) connect the water distribution system to the District’s System in accordance with the Standards.

(2) The costs of providing, locating and constructing the water distribution system and connecting the
water distribution system to the District’s System must be paid completely by the owner of the land
providing the Works.

(3) The costs referred to in paragraph (2) include the cost of all permits, inspections, engineering costs and
other costs related to the proposed subdivision.

CONSTRUCTION OF WORKS IN ADJACENT HIGHWAYS

7. In addition to the requirements of section 6, the Board of Trustees of the District may also, by resolution,
require that an owner of land provide works and services in accordance with the Standards, on that portion
of a highway immediately adjacent to the site being subdivided or developed up to the centre line of the
highway, in accordance with section 747.1(4) of the Local Government Act.

CONSTRUCTION OF EXTENDED SERVICES

8. Where the Board of Trustees requires that an owner of land provide excess or extended services under
section 747.2 of the Local Government Act, the District will determine the proportion of the cost of the
extended or excess service which will be borne by the applicant in accordance with the Local Government
Act and any policy regarding latecomer charges by the Board of Trustees.
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EXTENSION OF WORKS AND SERVICES

9. (1) All works required to be installed under section 6 must be installed along the full frontage of the land
being subdivided or developed unless the lands beyond the land being subdivided or developed are

incapable of further subdivision or development, as determined by the District.

(2) For the purpose of subsection (1) lands are not incapable of further subdivision or development by
reason only that an amendment to an enactment of a local government or the District would be
necessary to permit further subdivision or development,

TRANSFER OF WORKS TO DISTRICT
10. (1) An owner of land who has installed works under this agreement must:
(a) transfer the works to the District, and
(b) where any part of the works transferred to the District are located on lands owned by any person
other than the District or within a highway, provide a statutory right of way agreement for the

works in a form acceptable to the District, naming the District as transferee with priority over
any financial encumbrances registered against the title to the land.

(2) An owner who transfers works to the District must:
(a) remedy all defects in the Works for one year following the date of the transfer; and

(b) deposit with the District an irrevocable standby letter of credit valid for at least one year from
the date of the transfer in an amount not less than 20% of the cost of the Works as security for
the performance of the owner’s obligations under (a).

COPIES OF PERMITS

11. The owner required to install works under this bylaw must provide to the District a copy of the construction
permit for the Works, issued by the Ministry of Health or Vancouver Island Health Authority, and the
Ministry of Transportation.

CONNECTION CHARGES

12. No person may connect any parcel to the District’s System without paying all applicable charges in
accordance with the District’s bylaws.

APPROVAL PERIOD

13. (1) Subject to the changes in an enactment which may affect a subdivision, approval of a subdivision under
this bylaw will be valid for a period of six months. Extensions may be applied for at the discretion of
the District.

(2) An approval under this bylaw must not be interpreted as limiting the function or authority of the
Approving Officer under section 87 of the Land Title Act.

VIOLATION

14. A person who does not act or suffers or permits any act to be done in contravention of this bylaw or who
neglects to do or refrains from doing any act or thing, which is required to be done by this bylaw, comnmits
an offence.
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PENALTY

15. A person who commits an offence under this bylaw is liable on summary conviction to a penalty in
accordance with the Offence Act.

SEVERABILITY

16. If any section, subsection, sentence, clause, or phrase of this bylaw is for any reason held to be invalid by
the decision of any court, such section, subsection, sentence, clause or phrase may be severed from the
remaining portion of this bylaw with the remaining portions of the bylaw remaining valid and of full force
and effect.

INSPECTION AND RIGHT OF ACCESS

17. (1) The trustees, or an officer or employee of the District may enter at all reasonable times upon land
subject to this bylaw, to ascertain whether the provisions of the bylaw are being obeyed, provided that:

(a) consent to inspect the land is obtained from the owner or occupier of the land, or;

(b) where such consent has been refused, written notice of the intent to inspect is given to the owner or
occupier no less than 24 hours prior to the time of inspection.

(2) No person will obstruct or prevent a person referred to in paragraph (1} from carrying out any of the
provisions of this bylaw.

REPEAL
18. Subdivision Water Regulation Bylaw No. 246 is repealed.
CITATION

19. This bylaw may be cited as the “Subdivision Water Regulation Bylaw No. 323 - 2020.

INTRODUCED and given first reading by the Trustees on the 17th day of September 2020.

RECONSIDERED and finally passed by the Trustees on the 17th day of September 2020.

Chaifm;n, Board of Trustees

I hereby certify under the SEAL OF THE DISTRICT that this is a true copy of Bylaw No. 323 - 2020 of the
COWICHAN BAY WATERWORKS DISTRICT passed on the 17th day of September 2020.

District Administrator



COWICHAN BAY WATERWORKS DISTRICT
SUBDIVISION WATER REGULATION BYLAW NO. 323
°  SCHEDULE “A”

APPLICATION FOR WATER SERVICES TO PROPOSED SUBDIVISION

Property Address(es):

Legal Description of Property(ies):

Legal Description of Property(ies):

Registered Owner(s):

Registered Owner(s):

Address (Correspondence/calls) to be directed to:

Phone: Fax: Email:

THE FOLLOWING MUST ACCOMPANY THIS APPLICATION:
1. Copy of Indefeasible Title(s), dated within thirty days of the date of application.
2. A letter of authorization if the applicant is not the owner.

3. Plan of proposed subdivision with dimensions clearly illustrating lot layout, roads, etc, to a scale of not less
than 1:2000. Four copies are required.

4. The layout sketch plan, in metric, shall be prepared by a consulting engineer, planner, or land surveyor and
show the following:

e The full legal description of the parcel(s) to be subdivided;

o  The dimensions and area of all proposed lots;

* The arrangement of parcels and streets which will be created by the subdivision,
including the widths of the opposed streets and alteration of lot lines or subdivision
of any existing parcels;

The location of all existing buildings and structures on the property;

Existing property lines and highways to be eliminated by the proposed subdivision;

The location of all natural features and watercourses;

The relationship of the development to the neighbouring parcels and highways;

Intended use of each parcel to be created by the subdivision;

Topographic information where land affected by the application is steep, irregular, or

otherwise difficult to appraise in respect of the proposed development;

* A plan of the water system to service the subdivision designed in accordance with
the District’s Standards.

5. An application fee of $250 plus $25 per lot.

6. Evidence of approval or authorization from other agencies involved in the subdivision process.



COWICHAN BAY WATERWORKS DISTRICT
SUBDIVISION WATER REGULATION BYLAW NQO. 323
SCHEDULE “A”

APPLICATION FOR WATER SERVICES TO PROPOSED SUBDIVISION

PLEASE NOTE THE FOLLOWING:

Personal information collected on this form is collected for the purpose of processing this application and for
administration and enforcement of District bylaws related to subdivision. Proposed information or business
information submitted on this form is not considered to be supplied in confidence.

The District, or their duly appointed representatives, are authorized to enter the property for inspection
purposes.

Property owner(s) signature(s):

OR
Authorized agent’s signature:

Date of Application: D) (M} 20

Approved this day of __ , 20

Authorized Signature



COWICHAN BAY WATERWORKS DISTRICT
SUBDIVISION WATER REGULATION BYLAW NO. 323
SCHEDULE “B”
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SECTION 1: GENERAL INFORMATION

1.0 Scope

1.01 These engineering specifications and standard drawings shall apply to the
design and installation of Waterworks within the MBWD service
boundaries. They apply to the design and installation of water mains,
together with their respective connections and appurtenances and any
other associated works such as pump houses, reservoirs, vaults, wells,
etc., which are required to be designed and/or installed.

1.02 It is the responsibility of the person or persons using these specifications
to ensure that all these specifications are the most current issue.

1.03 The CBWD Standard Drawings shall form an integral part of these
specifications and shall apply throughout.

2.0 Documents

2.01 The following spedfications and conditions shall apply to all or any of the
respective services:

Section 1 General Information
Section 2 Water Connections/Extension Policies and Procedures ,
Section 3 Design and ‘As Constructed’ Drawings
Section 4 Water System Design

Section 5 Water System Installation _
Section 6 Water Utility Excavation, Backfill, Restoration and Cleanup_ :
Append_i;ﬂ New Well Guidance Checklist o
Appendix B | General Use Procedures A, A-11, B, Cand D
Appendix C | Standard Drawings

2.02 All the services shall be designed and installed as detailed in the
specifications, according to the procedures set out in the specifications
and any Bylaws approved by the CBWD.

2.03 Where strict compliance with these specifications is impractical or
unreasonable the CBWD may permit a minor variance to the
specifications provided prior approval in writing is obtained.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 1:

GENERAL INFORMATION

3.0 Definitions

In these specifications the following words shall have the meaning hereby
assigned to them -

3.01

3.02

3.03

3.04

3.05

3.06

3.07

3.08

3.09

‘The Agreement’ means an understanding between two or more parties
required to carry out works as specified in these specifications or to
CBWD standards.

‘As Constructed Drawing’ means those Design Drawings that have
been revised to reflect any changes in the design that were incorporated
into the actual construction of the works.

‘Applicant/Owner’ means the person, firm or corporation identified as
the registered Owner or their designated agent or representative as
designated to CBWD in writing but not including the Consulting Engineer
or Contractor.

*Authority Having Jurisdiction’, means that public body with powers
to enforce statutes, regulations, codes and Bylaws, and to issue consent,
approvals, licenses and permits, in a given area, all as applicable and
necessary to the design and construction of the works.

‘Bylaws and Resolutions’ are passed by the Trustees and would
contain letters of understanding, procedures and policies, engineering
specifications, standard drawings, warranties and other documents
required for approvals by the Applicable Ministry.

‘Consulting Engineer or Engineer’ means the person; firm or
corporation identified by the Applicant in writing and is a professional
engineer licensed to practice in the Province of British Columbia.

‘Contractor’ means the person; firm or corporation or their authorized
representative designated by either the Owner or the Improvement
District in writing, which shall undertake the installation of the
Waterworks on behalf of either the Owner or the Improvement District.

‘Cost of Works and Services’ means all costs assodiated with installing
the works including construction costs, CBWD costs, inspection costs, and
engineering costs.

‘Design Drawings’ means those detailed drawings, which are prepared
to illustrate the description of the work to be constructed.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 1:

GENERAL INFORMATION

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

‘Design Approval’ means those Design Drawings, which have been
given final approval and marked “Reviewed” by the Improvement District.

‘District/ Improvement District/CBWD' means the Trustees of the
Cowichan Bay Waterworks District or their authorized agent.

‘Engineer-Client Agreement’ means the Agreement entered into by
the Owner and the Consuiting Engineer wherein the Owner engages the
professional services of a Consulting Engineer to provide the level of
engineering services required by these specifications, the design and
construction supervision of the Waterworks.

‘Engineer of Record’ means the Engineer/Consulting Engineer, who is
acting on behalf of the Applicant; is the person, firm, or corporation
identified as such in the Agreement Documents; is licensed by the
Association of Professional Engineers and Geoscientists of BC (APEGBC);
has sealed the Design Drawings; supervised/inspected the construction;
sealed daily inspection reports and As-Constructed drawings.

‘Documents’ means Bylaws, letters of understanding between the
Improvement District and the Owner, Improvement District definitions,
procedures and policies, engineering specifications, easements, standard
drawings, warranty Agreements and such other documents including
amendments as agreed upon between the parties.

‘Memorandum of Understanding’ means the undertaking by the -
parties to perform their respective duties, responsibilities and obligations
as prescribed in the memorandum, and represents the entire Agreement
between the parties. This memorandum supersedes all prior written,
oral, or representations either written or oral. This memorandum may be
amended only as agreed upon between the parties.

‘Preliminary Design Drawings’ means those Design Drawings, which
show the location and layout of the works and contain sufficient detail to
enable the project to be reviewed by the CBWD and other authorities
having jurisdiction.

‘Waterworks’ means the total construction and related services required
by CBWD.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 1: GENERAL INFORMATION

3.18 ‘Waterworks Inspector’ means a person either employed or engaged
by the Improvement District or representative, or Consulting Engineer,
who shall make such inspections and tests, as he considers necessary
and shall coordinate works being carried out within the area served by
the CBWD.

3.19 ‘*Works’ means the total construction and related services required by
these engineering specifications.

NOTE:

Where specifications for works are not covered by the Cowichan Bay
Waterworks District Engineerin ifications an n Drawi
document, the current edition of the Master Municipal Construction
Document shall apply.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2

WATERWORKS CONNECTION/EXTENSION POLICIES & PROCEDURES

1.0 Introduction

2.0  General Information and Policy
2.01 Extension Costs
2.02 Topographical Surveys
2.03 General Provisions
2.04 Responsibility for Material — Applicant/Owner
2.05 Responsibility for Material — CBWD
2.06 Responsibility for Safe Storage

3.0 Right of Way
3.01 Preparation of Documents
3.02 Location
3.03 External Right of Way

4.0  Engineer Supervision
4.01 Responsibilities
4.02 Inspection Reports
4.03 Missing Inspection Reports
4.04 Improvement District Inspector
4.05 Design Changes
4.06 Safety Regulations

5.0 Circulation and Approval of Design Drawings
5.01 Design Drawing
5.02 Pump Station Design
5.03 Drawing Plot Resolution
5.04 Review Comments
5.05 Final Approval
5.06 Letter of Confirmation
5.07 Approval & Permits
5.08 VIHA Approval

6.0  Water Main and Service Installation Policies
6.01 Pre-Construction Requirements
6.02 Site Drawings
6.03 Final Testing
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SECTION 2
WATERWORKS CONNECTION/EXTENSION POLICIES & PROCEDURES (con'‘t)

7.0  Acceptance of Works and Services
7.01 Required Documentation
7.02 Return of Deposits
7.03 Warranty Security
7.04 Statutory Declaration
7.05 As Constructed Drawings / Warranty Period

8.0  Warranty of Works and Services
8.01 Warranty Period
8.02 Interruption of Service
8.03 Execution of Warranty
8.04 Final Acceptance

9.0  Testing and Disinfection
9.01 Disinfection
9.02 Compaction Testing

10.0 Payment to CBWD
10.01 Prepayment
10.02 Materials Prepayment
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SECTION 2: WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

1.0 Introduction

1.01 This section contains Waterworks Connection/Extensions Policies and
Procedures that apply to the CBWD.

2.0 General Information and Policies

2.01 The extension and upgrading of the water distribution system owned and
operated by the CBWD to serve customers or developments is the
responsibility of the Improvement District, but the entire cost of the
works and services is at the Applicant’s expense.

2.02 Topographical survey, design and preparation of drawings for
Waterworks shall be carried out by a Consulting Engineer, engaged by
the Applicant, and in accordance with these specifications.

2.03 General Provisions

.1 The estimated cost of Waterworks extension shall be based upon
compliance with these specifications, and the requirements of other
regulatory authorities having jurisdiction.

.2 The Improvement District may charge the Owners located beyond
serviced areas the full cost, in advance, for extensions and servicing of
the un-serviced area, plus a reasonable portion of charges for replacing
or enlarging any existing works (including watermains, pump stations,
reservoirs and control systems) to serve the area with the required water
supply and fire flow while maintaining water quality. If there are no
watermains to the subdivision, the Owner shall pay for one large enough
to supply the subdivision. The size and number of the watermains shall
be determined as part of the development of an approved water
distribution network.

.3 The Improvement District will only assume ownership and responsibility
to operate and maintain water distribution works that comply with these
specifications, and are located along publicly gazetted roads, through
right of ways held in CBWD name, or property owned outright by the
Improvement District.

4 All works shall conform to WorkSafe BC safety standards.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2: WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES
2.04 Responsibility for Material Furnished by the Applicant/Contractor

3.0

.1 The Contractor shall be responsible for all material furnished by him, and

2.05

2.06

shall replace at his own expense all such material found defective in
manufacture or damaged in handling. This shall include the furnishings
of all materials and labour required for the replacement of installed
materials. The Improvement District shall approve all materials furnished
by the Contractor, before being incorporated into the works.

Responsibility for Material Fumished by Cowichan Bay Waterworks District
The Contractor’s responsibility for material furnished by the Waterworks
District shall begin at the point of delivery to said Contractor. Material
already on the site shall become the Contractor’s responsibility on the day
work commences.

Responsibility for Safe Storage

.1 The Contractor shall be responsible for the safe storage of all material

intended for the works until it has been incorporated in the completed
project. The interior of all pipes, fittings and other accessories shall be
kept free from dirt and foreign matter at all times. Valves and hydrants
shall be drained and stored in a manner that will protect them from
damage by freezing.

Right of Way

3.01

3.02

3.03

The Applicant shall be responsible for preparation of all Right of Way
documents prepared for the Waterworks where the Improvement District
will assume responsibility for maintenance and/or ownership, including all
costs. The minimum acceptable width of a single Right of Way is 6.0
metres. The watermain shall be located a minimum of 1.5 metres from
the edge of the Right of Way. Right of Way shall be registered using
language acceptable to the Improvement District or as provided by
CBWD's lawyer.

Rights of Way shall be located within a single property adjacent and
parallel to property boundaries and shall be clear of proposed building
sites.

Any Right of Way outside of the proposed subdivision plan must be
obtained and registered by the Applicant prior to the Design Approval.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2: WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

4.0 Engineering Supervision

4.01 The Consulting Engineer shall be responsible for the layout, inspections
and approval of all services, which are the responsibility of the Applicant
in order to certify that the Work was constructed in accordance with the
approved Design Drawings and the CBWD Engineering Specifications &
Standard Drawings. Engineering supervision on works carried out by the
Contractor require a minimum of one visit per day to full time inspection
for major works. The Consulting Engineer shall provide certified reports
and submit copies of his inspection reports to the Improvement District
on a weekly basis.

4.02 Connection of new waterworks to the existing CBWD system shall not be
made until the inspection reports described in 4.01 are provided and
reviewed by CBWD.

4.03 If copies of the inspection reports are not provided, CBWD shall require
the Applicant to excavate and expose the water main/appurtenances to
determine geadetic elevation and NAD83 UTM coordinates and 50 m
intervals along the water main, at all critical crossings and at all bends,
prior to acceptance by CBWD and Applicant shall bear all costs of such
work.

4.04 In addition to the Consulting Engineer carrying out supervision, the
Improvement District inspector may be on site daily, at the Owner’s
expense, and shall immediately notify, in writing, the Contractor and the
Consulting Engineer of any unacceptable materials or practices. If
remedial action is not taken to the satisfaction of the Improvement
District, the Waterworks will not be accepted.

4.05 If the Consulting Engineer wishes to make any changes in approved
design either before or during the execution of the work, he shall first
submit a marked print of the Design Drawings showing proposed
revisions to the Improvement District office and all other authorities
having jurisdiction. The District Engineer shall be involved in the decision
process. If approval is granted, for revision, the original drawing shall be
immediately revised, signed by the District and replaced with new prints.

4.06 The attention of the Consulting Engineer is directed to the safety
regulations of the Worker's Compensation Act of BC as administered by
WorkSafe BC. No approval will be given to installation, which cannot be
inspected because of unsafe working conditions.

CBWD Engineering Specifications & Standard Drawings February 2016

-Page 10 -

A



SECTION 2:

WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

5.0 Circulation and Approval of Design Drawings

5.01

5.02

5.03

5.04

5.05

5.06

5.07

5.08

The Consulting Engineer shall prepare Design Drawings and submit these
to the Improvement District for review and comment.

Where the design involves a pump station (well, booster, etc.) PRV
station or reservoir, submit one hard copy and digital copy in PDF of a
design brief.

CBWD requires one paper copy and an AutoCAD DWF (Drawings Web
Format) file containing the complete set of drawings. The DWF file shall
be created with 2 minimum plot resolution of 1200 dpi. Ensure that all
layers are turned on when creating the DWF.

After review, comments will be returned on the DWF file by email to the
Consulting Engineer for revisions.

When all comments have been addressed, the Consulting Engineer shall
submit two paper copies and an AutoCAD DWF of the revised Design
Drawings, signed and sealed by the Professional Engineer to the
Improvement District for final approval.

The Improvement District, prior to Design Approval, must receive a letter
of confirmation that an Engineer Client Agreement is in force. The
Engineer Client Agreement must provide for the level of engineering
service required in these specifications.

Where authorization, approval and permits are required from senior
governments and other authorities having jurisdiction, it is the Applicant’s
responsibility to obtain these. The following agencies will require plans to
be submitted:

Ministry of Transportation

Cowichan Bay Fire Improvement District

Vanoouver Island Health Authority (VIHA) — Public Health Engineer
B.C. Hydro, Telus, Shaw, Terasen Gas

The above approvals are additional to the submission to the
Improvement District and are required prior to the Design Approval with
the exception of VIHA. VIHA approval (Construction Certificate) is
required prior to commencing construction.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2:

WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

6.0 Water Main and Service Installation

6.01

6.02

6.03

The following shall be carried out prior to the start of construction of
works:

Design Drawings must have approval of the Improvement District.

All necessary permits and approvals must be obtained from the Authority
having jurisdiction before works proceed.

The Consulting Engineer shall make arrangements to inspect the site of
works in the company of the Improvement District representative 24
hours prior to the start of construction. If works proceeds without proper
inspection, the Improvement District will require work to be exposed for
an inspection prior to acceptance.

A copy of the Design Drawings shall be maintained by the Contractor at
the construction site during the installation of all waterworks and these
drawings shall be used to document any changes during construction.

The Contractor at the construction site shall maintain a dean copy of the
approved Design Drawing and CBWD Engineering Specifications and
Standard Drawings during the installation of the works. These drawings
shall be kept for marking all ‘As Constructed’ details and shall be
submitted to the Improvement District upon completion of the works.

New Waterworks and services shall not be connected to the existing
Improvement District’s distribution system until the Waterworks and
services have been inspected, pressure tested, disinfected, and approved
in writing by the Improvement District.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2:

WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

7.0 Acceptance of Works and Services

7.01

The following required documentation shall be completed and approved
by CBWD prior to acceptance of works and services:

REQUIRED DOCUMENTATION

b

7.02

7.03

7.04

7.05

| Statement of Actual Construction Costs (see below)

Hlw N

As-Constructed Drawings

| Field Inspection Reports

J Statutory Declaration (see below)

} Warranty Security (see below)

Upon the authorization of the Improvement District and after the receipt
of satisfactory ‘As Constructed’ drawings, warranty security and
acceptance of required works, any relevant deposits guaranteeing the
satisfactory installation of the works shall be returned to the Applicants.

The Improvement District shall hold warranty security of 20% of the cost
of construction as certified by the Consulting Engineer in the form of an
Irrevocable Letter of Credit or cash deposit for a one (1) year period, the
period of warranty for all services. The security shall be in a form and for
an amount satisfactory to the Improvement District.

The Improvement District will not accept the works until the Applicant
provides a Statutory Declaration stating that all employees, contractors,
subcontractors, and suppliers used in connection with the work have been
fully paid and satisfied, that there are no cdlaims outstanding or pending,
and there is no lien filed against the work. The Statutory Declaration
shall be provided by an independent third party.

The Improvement District will not accept the works until *As Constructed’
drawings for the work, signed and sealed by the Consulting Engineer,
including Daily Inspection Reports have been provided and approved.
The Period of Warranty will begin on the date the ‘As
Constructed’ drawings are approved and certificates as per
section 7.03 above are issued to the Improvement District. The
Improvement District will retain the security until the Warranty ends.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2: WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

8.0 Warranty of Works and Services

8.01 The Owner/Applicant shall be responsible at his own expense for the
execution of all works, repair, alteration, reconstruction or replacement
required to remedy any defect, fault or deficiency in, or developing in the
completed works not only up to the receipt and approval of the
Consulting Engineer’s 'As Constructed’ drawings, but also during the
period of Warranty of twelve (12) months after the date of approval by
the Improvement District.

8.02 In the event repairs are required which necessitate the interruption of
service to any customer and/or the draining of any main, the
Improvement District reserves the right to perform the work and charge
the cost to the Owner/Applicant.

8.03 All such works of rectification, repair and warranty shall be executed upon
the written request of the Improvement District. Should the Applicant
neglect or fail to commence the execution of such works within the time
period given by the Improvement District, the Improvement District shall
complete the remedial work at the cost of the Applicant.

8.04 Final Acceptance by the Improvement District

.1 The Improvement District shall inspect the works prior to the expiration
of the Warranty period. Any deficiendes shall be corrected as noted
above prior to release of the Warranty deposit.

.2 If no deficiendes have developed during the warranty period, the
Warranty deposit shall be released.

9.0 Testing and Disinfection

9.01 The Contractor shall flush and disinfect all water mains in accordance
with AWWA Standards (per VIHA Construction Certificate) after a
satisfactory leakage test has been carried out. The CBWD inspector will
direct the testing of all water mains for leakage and health compliance.
All work shall be completed in accordance with Section 5, Items 10.0 and
11.0.

9.02 The Consulting Engineer shall, at his discretion arrange for periodic
compaction testing within the trench. Test results shall be submitted to

the Improvement District.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 2: WATERWORKS CONNECTION/EXTENSIONS POLICIES AND
PROCEDURES

10.0 Payment to CBWD

10.01 Work that is carried out by CBWD is subject to prepayment of 120% of
the estimated costs. Where the actual cost of the work exceeds the
estimated cost, the Applicant shall be responsible to pay any additional
cost. Where the costs are less than estimated, a refund will be issued.

10.02 Where work is carried out by the Applicant with materials supplied by
CBWD, prepayment for the estimated costs of materials shall be made to
CBWD.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 3: DESIGN AND ‘As Constructed’ DRAWINGS
1.0 Scope
1.01 This specification shall govern engineering Design Drawings and As-

Constructed Drawings of services within the CBWD.

2.0 Design Drawings

2.01

2.02

2.03

2.04

2.05

2.06

2.07

2.08

Any information received from the Improvement District on existing
services shall be used as a guide only. Verification of locations and
elevations must be checked by actual survey. The Improvement District
takes no responsibility for the accuracy of service information obtained
from drawings. Confirmation of the location of underground utilities shall
be the sole responsibility of the Applicant.

All existing statutory rights of way and their permitted uses must be
checked through the Land Titles Office. Registration humbers must be
shown.

All rights of way must be clearly identified. These shall be tied to the iron
pins at each lot, together with their width, permitted use, and noted as
‘existing’, ‘acquired’ or ‘proposed’. Right of way documents shall be
prepared as detailed in these specifications.

A north arrow, existing and proposed street names shall be shown on the
Design Drawings.

All services shall be clearly designated on one plan using standard
symbols.

Existing and proposed water mains, sanitary sewer mains, storm drains,
including all appurtenances, ditches, pavement, curbs, sidewalks,
underground wiring, gas, poles, trees, service connections and other
underground utilities must be indicated in the plan and profile where
applicable and dimensioned from existing or proposed iron pins or lot
lines.

Complete details of all other utilities shall be obtained from appropriate
utility companies.

The Plan and Profile shall be on one standard sheet A1 metric size 594
mm x 841mm of transparent paper.

Plan view shall be on the lower half of the page.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 3: DESIGN AND ‘As Constructed’ DRAWINGS

.2 All drawings and dimensions shall use metric units.

Plan View: Horizontal 1:500 or 1:250 Vertical 1:100 or 1:50
Cross Sections: Horizontal 1:100 Vertical 1:100
Structural Details: 1:20 (typically)

2.09 The following information shall be shown in the Profile:

.1 The size, type and class of pipe and class of bedding;

.2 For mains 100mm and larger, profile grades to 2 decimal places.
2.10 The following information shall be shown on the Plan:

.1 The offset of the main centerline from the property line;

.2 Extent of works required to make the connections to the existing water
main.

2.11 Design Drawings prepared for pump stations, meter stations and PRV
stations must be reviewed and approved by the CBWD and shall include
the following information as a minimum:

.1 Plan view of the station detailing all pipe work, meters, valves, etc.,
within the station, architectural, mechanical and structural details, details,
ventilation controls, lighting, electrical disconnects, SCADA, drainage, etc.
Schematic drawings of pipe work will not be accepted;

.2 Section view of the station and well sites showing finished ground, station
and pipe work elevations related to geodetic datum, drainage,
hatches, etc.;

.3 Location plan showing legal (street/intersection) location of station;

4 Site plan showing topographic details and all utility information for
approximately a thirty (30) meter radius around the station;

.5 Material list of each item detailing manufacturer, pressure class, size,
dimensions (if applicable), ordering information, etc.;

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 3:

DESIGN AND ‘As Constructed’ DRAWINGS

2.12

2.13

2.14

2.15

CBWD reserves the right to require further detail prior to Approval.

All Elevations are to be to metric geodetic datum.

Requirements for mechanical room drawings shall include:

Overall Plan View showing overall site plan with location of water service
from the connection to water main in the public right-of-way to location
of water entry to building, location of water pipe through building, and
remote readout and wiring.

Mechanical Room Details will include backflow prevention assemblies,
wiring for remote readout, strainers are required for all compound meters
and fire line meters 100mm and larger, and bypass with valves and hose
bib. Strainers are not required for ultrasonic or magnetic flow meters.
Requirements for Other Utilities

Complete details of all other utilities shall be obtained from the
appropriate utility company and shown, induding the following:

.1 Existing utilities;
.2 Utility offset from property line and/or iron pin;
.3 Lot service connections and other appurtenances;

.4 Existing and proposed poles shall be dimensioned from the pole
centre to property line and/or pin.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 3: DESIGN AND ‘As Constructed’ DRAWINGS

3.0 Completing ‘As Constructed’ Drawings

3.01 Submit ‘As Constructed’ Drawings as follows:

SUBMISSION PROCEDURE Other Requirements

Submit one (1) paper copy of As- .

Step1 | Constructed Drawings and a DWF file Eﬁaliii:_y Consuiting
of the drawings. g '
Revise according to CBWD

Step 2 comments.

Step 3 Submit two (2) sets of paper Sealed by Consulting

P | drawings and a DWF and DWG file. Engineer.

3.02 The digital DWG file shall be complete with plotter configuration file of
the approved Design Drawing, revised as required to show services ‘As
Constructed’,

3.03 The ‘As Constructed’ Drawings shall clearly show the location of all
services and bends as installed, using offsets from survey pins. The
locations will be shown either by check marking any correct original
dimension on the drawing or by showing the revised dimensions beside
the original dimension. Show location of any fittings by using two offsets
and geodetic elevation. The extent of the constructed service shall be
shown in dark blue. In addition, the location to the end of the
underground pipe shall be shown in detail.

3.04 Within two weeks of completion of the waterworks being installed by the
Applicant, the Consulting Engineer shall deliver ‘As Constructed’ Drawings
to the Improvement District. These drawings shall include the following
statement signed, sealed and dated by the Consulting Engineer:

| 1 CERTIFY THAT THE FOLLOWING SERVICES:

WATER

| WERE INSPECTED DURING CONSTRUCTION AND WERE
INSTALLED IN ACCORDANCE WITH THE IMPROVEMENT

| DISTRICT'S SPECIFICATIONS AND STANDARD DRAWINGS AND
AS SHOWN ON THIS DRAWING.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 3:

DESIGN AND ‘As Constructed’ DRAWINGS

3.05

3.06

3.07

Additional Required Detail

Show domestic water service and reference to the corner iron pin to the
nearest 30mm.

Location of corporation stops.

Location of rock cuts and maximum depth of rock excavation.

Profile of main indicating the invert at 15 m stations.

Reference locations of fire hydrants to main valve and iron pins.

Location of all valves and reference to iron pins.

Location of end of curbs, sidewalks and pavement.

Location of bridge structures, etc. and geodetic elevation of deck.

Provide Operational and Maintenance Manuals for pressure control
station, well pump stations, booster pump stations, kiosks and
reservoirs, using format as approved by CBWD, one hard copy and one
PDF format file.

In accordance with Section 2, Item 8.0, the Warranty Period will not start
until *As-Constructed’ Drawings and Operations and Maintenance manuals

for pressure reducing stations, pump stations, kiosks and reservoirs are
received and accepted by CBWD.
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SECTION 4: WATER SYSTEM DESIGN

1.0 Scope
This section shall govern the design standards and material specifications for
waterworks within or connected to the Cowichan Bay Water Works District
supply and distribution system.

2.0 Water Demands

2.01 The Water supply source for ground water wells shall be capable of
providing Maximum Day Demand rate for the population to be served.

2.02 The water distribution system shall be designed according to the
minimum demands:

.1 Residential
Per Capita Average Day Demand (ADD): 500 L/c/d (110 Ig/c/d)
Per Capita Maximum Day Demand (MDD): 1,100 L/c/d (242 Ig/c/d)
Per Capita Peak Hour Demand (PHD): 2,000 L/¢/d (450 Ig/c/d)
Peaking Factors:
Maximum Day Demand (MDD): 2.2 x ADD
Peak Hour Demand (PHD): 4 x ADD

.2 Commercial and Industrial

.1 Commercial and industrial demands shall be determined on an
individual basis. Maximum day demand shall be calculated as above.
It is generally assumed that there is no peak hour for commercial or
industrial demands.

3 H

.1 Required fire flows shall be in accordance with the latest release of
“"Water Supply for Public Fire Protection” as published by the Fire
Underwriter’s Survey (FUS).

.2 During a fire situation, the system shall be designed to supply the
required fire flow in addition to the maximum daily demand delivered
with @ minimum residual pressure of 140 kPa (20 psi).

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 4: WATER SYSTEM DESIGN

.3 Fire flows are also subject to the following minimum requirements:

Developments (without sprinklers)  Flow Duration
(L/s) {Hours)
Single Family Housing 60 1.50
Churches, Apartments, Townhouses 90 2.00
Commercial (> 1,500 m?) 150 2.00
Institutional (> 1,500 m?) 150 2.00
Light Industrial (> 4,500 m?) 225 3.00

.4 Prior to commencing a design, consultants should review the existing
master water distribution plan(s) available at CBWD

2.03 Water Pressure

.1 Maximum and minimum design pressures are:

- Maximum desirable 700 kPa (100 psi)
- Minimum, MDD 275 kPa (40 psi)
- Minimum, PHD 240 kPa (35 psi)
- Minimum, MDD + Fire at Hydrant 140 kPa (20 psi)
- Minimum, static at building site 275 kPa (40 psi)

.2 Where distribution pressures will exceed 840 kPa (120 psi) due to a drop
in elevation, a pressure reducing station shall be installed as part of the
distribution system. Individual pressure reducing valves shall be installed
on private property by the Property Owner on all service connections
where the pressure exceeds 550 kPa (80 psi).

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 4: WATER SYSTEM DESIGN

2.04 Design Population

.1 Design population shall be computed according to the following figures:

Land Use

| Description

|

Average Occupancy

Low Density

Medium Density

Any residential with a gross
density of less than 20
Units/hectare

2.6 persons/unit

Any residential with a gross
density of greater than 20
Units/hectare and less than
50 Units/hectare

2.0 persons/unit

High Density

Any residential with a gross
density of greater than 50
| Units/hectare

1.4 persons/unit

2.05 Hydraulic Design

.1 Depending upon the complexity and extent of the proposed distribution
system the District may require a hydraulic network analysis diagram
showing design flows and pressures. The hydraulic network shall be
designed to distribute the design flows at the pressure specified.

.2 A standard grid main network is required throughout a residential
subdivision. Water mains must be looped whenever possible. Where
dead ends are unavoidable and approved by the District, flush outs shall

be provided.

.3 The maximum allowable design velodity under fire flow conditions should

be 3.5 m/s.

CBWD Engineering Specifications & Standard Drawings
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SECTION 4:

WATER SYSTEM DESIGN

3.0 Distribution System

3.01 Piping
.1 Location
.1 Unless otherwise approved by the Engineer, water mains shall be

located in the road right of way in accordance with Standard
Drawings and as approved by the authority having jurisdiction.
Design with a minimum distance of 1.5 metres from edge of road
allowance or statutory right-of-way.

Water mains shall not be located under sidewalks or where sidewalks
may be constructed in the future.

The water service shall be located in the road allowance fronting the
lot to be serviced. Where a water service is required for irrigation
purposed, provide a 19 mm water service, complete with water meter
and double check valve backflow preventer, to traffic islands with
planting areas. The Applicant shall apply for a water meter, installed
by CBWD and supply and install an approved, testable backflow
preventer,

Where the Applicant requesting service does not have a water main
fronting the property, the Applicant shall be responsible for all costs
to supply and install the water main along the full frontage of the
property to be developed and any extension required to the most
convenient existing water main that will provide an adequate supply
of water, all of which shall be to the approval of CBWD.

Where the final road pattern prevents the looping of the water main
network within the roadway, a water main may be required through a
minimum 6 m statutory right-of-way registered in favour of the
CBWD. The water main shall be a minimum of 150 mm diameter.

No services shall be connected to the water main within the right-of-
way.

At all dead ends, provision shall be made for flushing the completed
main prior to filling and pressure testing. Provision shall also be
made for expelling air during filling by the installation of double
acting air valves or main cocks where necessary.

CBWD Engineering Specifications & Standard Drawings February 2016
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SECTION 4: WATER SYSTEM DESIGN

.2 Separation

.1 Water mains and services shall be above sewers and services. In
accordance with Vancouver Island Health Authority (VIHA)
requirements, water mains should have at least 3.0 m horizontal
separation from sewers and services and a minimum 0.45 m clear
vertical separation. Where not possible, variance may be requested
and will require approval from both CBWD and VIHA. The following
mitigative measures are acceptable where a watermain crosses over
a sewer or sewer connection with less than 0.45 m but greater than
0.15 m clear separation between the water main and the sewer:

.1 Provide Ductile Iron AWWA C151 Pressure Class 350 pipe for
the watermain and wrap joints with Denso tape, 3m either side

of crossing

.2 Sleeve the sewer main or sewer service in ductile iron pipe at
the crossing for a distance of 3 m both sides of the crossing
and wrap water main joints with Denso tape 3 m either side of
crossing.

.2 The water main shall not be located within 1.0 m of any utility pole or
1.5 metres of any gas main and electrical conduit.

3 Depth

.1 All water mains shall have at least 1.0m of cover to finished grade.
Where 1.0m cover cannot be provided installation at a shallower
depth may be approved by the Engineer, subject to there being
adequate cover to support live loads and provide frost protection. Use
of ductile iron pipe or a protective sleeve should be considered.
Concrete encasement of water mains will not be permitted.

4 Size

1. Water mains shall be sized as determined by the network analysis to
provide design flows and pressures. In general, water mains shall be
a minimum of 150 mm diameter.

2. For a dead end road or cul-de-sac with approval by the District,
distribution main minimum diameter may be reduced to 100mm after

the last fire hydrant.
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SECTION 4: WATER SYSTEM DESIGN

.5 Curvature

1. On a curve for ductile iron pipe the minimum permissible pipeline
radius with 5.5 m length of ductile pipe shall be 60m. A shorter radius
shall be allowed with shorter pipe lengths provided the radius is not
less than the manufacturer’s minimum.

2. For PVC pipe approved Manufacturers and Joint Deflections allowed
as follows:

o IPEX - deflection allowed as per manufacturers instructions

« Royal Plastics ~ deflection allowed as per manufacturers
instructions

e Rehau Pipe (Aqua loc) — no deflection allowed
¢ Northern Pipe — no deflection allowed

Where no deflection of the joints is permitted, small degree (5°)
bends shall be used to lay PVC pipe on a curve if required.

3. PVC pipe shall not be bent to achieve required curvature.

4. For other manufacturers, approval for deflection of pipe must be
obtained from the CBWD.

5. All water mains are to be installed to within a minimum of 3 meters of
the farthest extremity of the property being serviced.

.6 Trench Dams

.1 For slopes of 10% to 30%, construct trench dams using standard
sandbags filled with 5:1 ratio of sand to cement and in accordance
with Standard Drawing W20.

.2 For slopes greater than 30%, construct trench dam using 20 MPa
concrete and in accordance with Standard Drawing W21.

3.02 Valves

.1 In general, valves shall be located on all sides of the tee and cross at
intersections and at spacing not exceeding 300m. Valves shall be
positioned so that generally no more than one hydrant or 25 homes are
isolated. Main valves should be placed at hydrant tees on the hydrant
lead and on the downstream side of the tee.
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WATER SYSTEM DESIGN

3.03

3.04

1

3.05

3.06

Hydrants

Hydrant distribution shall be in general conformance with the “Water
Supply for Public Fire Protection” as published by Fire Underwriters
Survey and in accordance with the following table:

Zoning | Maximum Hydrant
‘Spacing

Single family residential areas with more 150 m
than 3 m separation between houses.

Single family residential areas with less 90 m
than 3 m separation between houses,

Townhouses or multi-family and other 90 m
medium density areas.

Institutional, commercial, industrial, 90 m
apartments and other high density areas.

Flush Quts

Where a water main ends in a dead end, a flush out shall be provided for
flushing purposes. If there is a possibility the line could be extended in
the future the valve shall be the full size of the water main with the
appropriate reducing cap to accommodate the flush out. If there is no
possibility of future extension, a permanent flush out shall be used as
shown in the detailed drawings. Flush outs shall be of sufficient size to
ensure scouring velocity and to adequately flush the main.

Health Certificate

The design drawings for the distribution system shall be forwarded to the
Vancouver Island Health Authority (VIHA), Public Health Engineer, for
approval in accordance with Section 21 of the Health Act. Construction
shall not commence until a construction Certificate has been received.

Backflow Prevention

General requirements for cross connection control and backflow
prevention shall follow the latest version of the "TAWWA Canadian Cross
Connection Control Manual” as published by the Western Canada Section
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SECTION 4: WATER SYSTEM DESIGN

of American Water Works Association (AWWA) and in accordance with
the latest version of the BC Building Code and CSA B64.10.

.2 As a minimum, a dual check valve shall be installed in all residential
services (a back flow device consisting of two force loaded, independently
acting check valves. This device is designed for use under continuous
pressure.).

.3 Connections to sewage treatment fadilities and/or sewage lift station will
require Reduced Pressure Backflow Prevention Assemblies as outlined in
the "AWWA Canadian Cross Connection Control Manual” as published by
the Western Canada Section of American Water Works Association
(AWWA).

4 An approved back flow assembly shall be installed in all commercial
services, (subject to risk assessment), by a certified cross connection
control tester.

.5 The CBWD engineering representative and/or operations manager shall
have access to and afforded inspection of the backflow prevention
assembly. Certification requirements for the assembly shall be provided
to the District prior to any water service being activated.

4.0 Materials

4.01 Al materials in the water main installation shall conform to the following
specifications, and shall be subject to inspection and testing at the
discretion of the Improvement District.

4,02 Water Mains

.1 Ductile Iron Pipe

Ductile Iron Pipe shall conform to the latest AWWA designation C151.
Pipe manufactured to these specifications shall be at least Class 350.
The ductile iron pipe shall be cement mortar lined in accordance with
the latest AWWA C104. Where corrosive soil conditions exist, the
Engineer may require special protection for the pipe. Joints shall be
rubber gasket in accordance with the latest AWWA C111.
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SECTION 4: WATER SYSTEM DESIGN

.2 Polyvinyl Chloride (PVC) Pressure Pipe

PVC pressure pipe shall conform to the latest AWWA designation
€900 and CSA B137.3. Unless otherwise specified on the drawings all
pipe shall be Class 150, DR 18, minimum. All PVC pipe shall have
cast iron pipe equivalent outside diameter. It is mandatory that
joints shall be integrally thickened bell and spigot type conform to
ASTM D3139 clause 6.2 with single elastomeric gasket to ASTM F477.

.3 Stainless Steel Pipe

Stainless Steel pipe shall conform to the latest AWWA C220. All
stainless steel pipe shall be type 316L. All piping in chambers shall be
minimum Schedule 10S.

4 HDPE Pipe

Where the installation of High Density Polyethylene (HDPE) pipe is
approved for pipe diameters 100 mm through 1575 mm, HDPE pipe
shall conform to the latest edition of AWWA Standard C906
Polyethylene (PE) Pressure Pipe and Fittings. Generally, HDPE shall
be DR11, unless otherwise approved. As well, fittings such as tees,
bends, reducers and crosses, for HDPE pipe installations shall be
HDPE and fused to the pipe.

.5 All water mains shall be marked with a detectable marker tape.

4,03 Fittings

.1 All fittings for ductile iron and PVC pipe shall be:

.1 Cast iron fittings manufactured to AWWA C110 designated for a
working pressure of 1035 kPa. (150 psi), cement mortar lined and
externally seal coated, both to AWWA C104.

.2 Asphalt coated ductile iron compact fittings manufactured to
ANSI/AWWA C153/A21.53-94, suitable for pressure rating of 2415
kPa, cement mortar lined to AWWA C104.

.3 Mechanical seal joints on fittings to pipe shall be farmed by a bell and
preformed rubber gasket suitable for the pipe to which the joint is
made.

.4 Flanged joints on fittings shall be flat faced conforming in dimension
and drilling to ANSI B16.1 (125Ib).
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SECTION 4: WATER SYSTEM DESIGN
.5 Ends shall be flanged or belled to suit the pipe ends.
.6 Thrust blocks shall be provided as shown in the standard drawings.
4.04 Valves
.1 All valves used on pipe 50 mm to 300 mm diameter shall be gate valves

4.05

of the same size as the pipe unless otherwise approved by CBWD, valves
shall be AVK.

Gate valves shall be in accordance with AWWA C509 and the following
supplementary data:

1. Unless otherwise specified, gate valves shall be suitable for a
minimum working pressure of 1034 kPa (150 psi).

Gate valves shall have a ductile iron body, ¢/w stainless steel stem.
Gate valves shall be resilient seat, with a non-rising stem.

Valve ends shall be provided to fit the pipe.

The position of the valve in line shall be vertical.

Stem seals shall be o-ring.

Valves shall open to the left (counter-clockwise).

Extension pieces shall be used where valve operator nut bury is
deeper than 1.0 m.

9. Valves shall be flanged to fittings.
10. Valves shall have a 50 mm square operating nut.
11. Valves shall have a stainless steel stem and stainless steel fasteners.

@ NV ok wWwN

Valve Boxes

Valve boxes shall be Robar Type, cast iron complete with direction
indicator and telescoping so that surface loads are not transmitted to the
valve body or pipeline. A minimum of 300 mm of adjustment shall be
available on all valve boxes. In cases where the valve box extension will
not fit over the valve stuffing box a valve hood shall be used.

All valve boxes located outside of the paved areas shall have a minimum
of 450 square meters of 100 mm thick concrete apron surrounding the
valve boxes per Standard Drawing W-1.
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4.06 Hydrants
.1 Installed fire hydrants shall meet the following specifications:

.1 Hydrants shall be ULFM, ULC approved compression type complying
fully with AWWA standard C502. Hydrants shall be AVK Model 2780
to meet CBWD standards.

.2 Hydrants shall be counter clockwise opening and have a standard
pentagonal operating nut.

.3 The hydrant lead shall be minimum 150 mm diameter and made of
the same material as the mainline piping.

.4 Hydrants shall have two nominal 65 mm (2.5") diameter hose outlets
without independent cut-off. The 65 mm diameter hose outlets shall
conform to the BC Fire Hose Thread Standards. There shall also be
one nominal 100 mm diameter (120 mm OD) pumper outiet. The 100
mm diameter pumper outlet shall conform to the BC Fire Hose thread
Standards nominal 100 mm IP, 117.5 OD (4.625") male, 6 threads per
25 mm (6 TP1).

.5 Hydrants shall be epoxy coated red above the ground line to an
average dry thickness of 2.5 mils. Hydrant ports and bonnets shall be
painted to CBWD colour code for pressure rating.

.6 Drain outlets shall be provided as per the standard drawing.

.7 A gate valve shall be provided between the hydrant and the main line,
flanged to a flanged tee in the main. Installation shall be in general
accordance with AWWA M17. Hydrants shall not be flanged to the
main or gate valve.

.8 Hydrants shall be set with a minimum clearance from the property line
equal to 1.5 times the depth of the hydrant.

4.07 Air Valves

.1 Al air valves shall be combination air release valves per Standard
Drawing W7. Bushings, reducers and unions to be used in the valve
connection shall be brass manufactured to CSA spedification a 40.2 using
ASTM B-62 Bronze Nipples shall be standard brass and threaded at both
ends.

.2 Service valves for use in air valve assemblies shall have screw ends and
shall be brass or bronze.
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.3 Air valves for watermain greater than 300mm diameter shall be as

approved by Engineer.
4.08 End of the Lines

.1 End of the line assemblies (flush outs) shall be constructed from
minimum 50 mm diameter Stainless Steel Schedule 40.

.2 All valves shall be ductile iron body gate valves conforming to AWWA
€509, as detailed in Section 4.04. Valves shall be same size as main per
Standard Drawing W1.

.3 Caps and fire hose adapters shall be connected to the flush outs to
provide for a 65 mm fire hose connection to permit easy removal and
connection of a fire hose per Standard Drawing W8.

4 All tie rods and steel piping that are below ground to be stainless steel
per Standard Drawing W8.

.5 All flush outs shall be sized to achieve the minimum scouring velocity for
the size of pipe they are servicing (minimum velocity to be 0.8 m/s
and/or in accordance to AWWA C651).

.6 Adequate drainage shall be provided at all flush outs,

4.09 Small Diameter Valves

.1 Alf valves between the sizes of 19mm and 40mm diameter shall be brass
body, solid wedge, gate valves with inside screw, non-rising stem and
screw-in bonnet. Valves shall be rated for minimum 125 Ibs. Saturated
steam and 200lbs. non-shack cold water, oil or gas. Valve shall be Jenkin
Bros., Crane or approved equal.

4.10 Water Services
.1 Size
.1 Service connections shall be 19 mm diameter unless otherwise
designated by the Engineer. All components, e.g., corporation stop,
meter setter, shall be the same size as the service pipe to which they
are connected.
CBWD Engineering Specifications & Standard Drawings February 2016
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.2 Pipe

.1 Pipe for underground service 50 mm diameter and smaller shall be
Polyethylene pipe conforming to CSA B137.1. Poly pipe to be
identified as Series 200, Munidpal Potable Water tubing.

.2 Pipe for underground service greater than 50 mm and less than 100
mm diameter shall be polyethylene conforming to Canadian
Standards Association under CSA Standard B137.1. Pipe for services
100 mm and greater diameter shall be as specified for the
distribution piping.

.3 Corporation Stops

.1 Corporation stops shall conform to AWWA C800. Sizes 19 mm and 25
mm diameter shall have AWWA Standard threaded inlet and
compression type outlet. Sizes 40 mm and 50 mm shall have iron
pipe thread inlet and compression outlet.

.2 Shut off head shall be solid tee head type.

.3 Corporation stops shall be “Cambridge Brass” unless otherwise
approved by the Water District.

4 Meter setters

.1 Meter setters shall be supplied with compression connection inlets and
outlets, as required.

.2 Meter setters shall only be “Cambridge Brass” Model No. 6031- 215-
H3H3 UQP, unless otherwise approved by the Improvement District.

.3 Meter setters shall be 19mm, set to accept a 17x19mm water meter.

.4 Meter setters shall have “Cambridge Brass” meter idlers installed,
Model # 450-2.

.5 Shutoff head shall be solid tee head type.
.6 Meter setters shall have a built in, testable, dual check valve.

.5 Couplings and Joints
.1 Couplings for jointing copper shall be compression type. Sweated
joints shall not be permitted.

.2 Couplings for jointing polyethylene shall be compression type.
Compression type couplings shall be "Cambridge Brass” unless
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SECTION 4: WATER SYSTEM DESIGN

otherwise approved by the Improvement District. Stainless steel
inserts shall be used in all polyethylene compression joints

.6 Pipe Saddles

.1 Pipe saddles shall be broadband, strap type with brass body and
stainless steel straps designed and approved for the size and type of
pipe on which they are installed. All saddles shall be double strap.
Unless otherwise approved, saddles shall be Robar #2706.

.7 Location
.1 All water services to be located at the center of the lot.

4.11 Meters

.1 Upon application, all water meters shall be supplied and installed by the
Water District at the Owners expense, unless otherwise approved by the
Water District. All meters are to be installed on public property. The
following are three options for providing domestic and fire connections:

.1 Domestic Only

.1 Meters used with services ranging in size from 19 mm to 25 mm
diameter shall be positive displacement meters. Sizes 19 mm
through 40 mm shall be supplied with a brass bonnet and cast
bottom

.2 For applications requiring meters ranging in size from 40 mm to
300 mm diameter shall be Master Meter Octave Ultrasonic. Meter
selection shall suit high and low flow requirements.

.3 Bypasses shall be provided on all meters 50mm diameter and
larger.
.2 Combined Domestic and Fire

.1 For applications where domestic and fire demands are supplied
from the same internal system, a Master Meter Octave Ultrasonic
flow meter and piping arrangement complete with bypass piping
per Standard Drawing W15 shall be used.

.2 Meter chamber per Standard Drawing W17.

.3 Separate Domestic and Fire

.1 For applications where fire demands are to be supplied from a
designated fire system separate from the domestic system, a
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Double Check Valve Assembly complete with bypass metering for
fire demand and separate meter for domestic demand per
Standard Drawing W16 shall be used.

.2 Approved backflow prevention shall be installed at Owner’s
expense. The backflow preventer is to be tested and certified as
per the requirements of the AWWA Canadian Cross Connection
Control Manual with copies of the testing and certification sent to
the Owner.

.3 Meter chamber to be as shown on Standard Drawing W-17.

.4 Meter Boxes and Chambers

.1 In un-traveled areas as determined by the Engineer, meter service
boxes for water setvices 40mm diameter and smaller shall be
“Ametek” or “Brooks” 300mm standard meter boxes complete
with standard lids and 150mm box extensions as required, or
approved equal.

.2 In traveled areas (driveways and sidewalks), service boxes for
water services 25 mm diameter and smaller shall be “A.E.
Concrete Pre-cast Products”, 300 mm x 500 mm concrete meter
boxes complete with flush cast iron traffic cover marked “water”
and extension sections as required, or approved equal.

.3 Meter boxes and chambers for water services larger than 40mm
diameter shall be as approved by the Engineer.

5.0 Community Wells

5.01 Minimum Well Yield

.1 The minimum yield for well acceptance by CBWD shall be 3 L/s (40 Imp
gpm or 48 US gpm). Wells with less than the minimum yield requirement
may be accepted at the discretion of the board of Trustees.

5.02 General Reauirements and Acceptance of Community Wells

.1 All wells shall follow the CBWD “New Well Check List” found in Appendix
A

.2 Specific procedures for acceptance of Community Wells and rehabilitation
are found in Appendix B, under applicable Procedure A, A1, B, Cand D

(with Figure D-1 and D-2).
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.3 The well water quality or treatment requirements must be
acceptable to the CBWD before the well can be taken over by the

District.
5.04 it irements
.1 General

.1 Locate the well pump station with adequate working space on land
transferred by the developer on a fee simple lot to CBWD with access
to a public road right-of-way. If access to a public road right-of-way
is not available and provided the station does not front on a public
road right-of-way, provide a statutory right-of-way registered in
favour of CBWD as per the CBWD requirements.

.2 The applicant shall apply for and obtain a civic address for the
property from the municipality / Regional District.

.3 Power supply to the station shall be underground. All overhead
power/telephone/cable lines must be located clear of equipment
operating and delivery areas.

.2 Site Access

.1 Provide an access road to all pump stations, minimum right-of-way
width of 6 metres with a maximum grade of 12% and an entrance
with @ minimum 6 metre radius suitable for trucks and boom hoists.
Provision must be made at the site for a turning area for delivery
trucks and cars. The access road, parking and turning areas shall be
paved. A parking area is required for additional vehicles during
maintenance or repair operations.

.2 Provide a minimum 4.5 m paved access road to the pump station with
a minimum lift of 50 mm asphalt or pavement structure as
recommended by the Geotechnical Engineer registered to practice in
the Province of BC. Provide sub base must be approved by
Geotechnical Engineer,

.3 Landscaping, Grading and Drainage

.1 Provide aesthetically pleasing landscaping design, which blends in
with the local surroundings and is preferably of low maintenance
design and low water consumption to the approval of CBWD and the
local municipality.
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.2 Site grading should allow for positive drainage away from the
building. Provide berms in sensitive areas to reduce noise and visual
impact.

4 Security Fence

.1 Where required by CBWD and/or VIHA, the area should be fenced
with a chain link security fence at least 2.4 m high with 3 strands of
barbed wire on top. Preferably the fencing should be designed to
allow service vehicles to be dear of the roadway/sidewalk prior to
opening the gate, i.e. off the road. A 4.5 m gate for vehicular access
and a separate man gate should aiso be provided. Local zoning by-
laws may dictate type and height of fence. Specifications for fencing
material are subject to approval by CBWD.

6.0 Well Pumps

.1 Well pump facility desigh must include a preliminary design and
accompanied by a design brief for well pump and PLC/SCADA equipment,
which is to be approved by the CBWD before detailed design proceeds.
Preliminary design should include the following:

.1 Well pumps shall be designed for maximum overall plant efficiency
.2 The standard electrical power is 575 volt, 3 phase

-3 Well head protection shall conform to the latest Ministry of Health
standards.

.4 All piping within the well is to meet AWWA standards for potable
water piping. Schedule 80 PVC pipe with a threaded schedule 120
PVC coupling is permissible to a maximum of 2 hp. All piping within
the well which is used to transport water, from ground water well
pumps in excess of the 2 hp, shall be Schedule 40 Stainless Steel,
threaded and coupled design only.

.5 Pump motors shall be reviewed and approved by Electrical Engineer
for load and service factor. The preferred equipment to be used is
Franklin.

.2 The method used for well pump control shall be SCADA and compatible
with existing systems. Equipment to be housed in an approved kiosk
complete with manual transfer switch and portable generator receptacle.

.3 The communications methods for data transfer for each site will be
evaluated on its own merits and in the order of preferences are:
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.1 Hardwire link and the nature of that link to be reviewed and approved
by CBWD.

.2 Broadband (Ethernet)
.3 Radio

7.0 Pressure Reducing Valve (PRV) Stations

.1 PRV station design parameters shall be reviewed and approved by CBWD
before detailed design proceeds. PRV stations shall be housed in
concrete chambers complete with parallel pressure reducing valves sized
for peak hour and maximum day demand plus fire flow. An external
bypass with closed valve is to be included.

.2 Provide a plan view and section drawings for the PRV. Design Drawings
shall be accompanied by a design brief and shall be approved by CBWD
prior to installation.

.3 All pressure reduding valves shall have speed controls and valve stem
position indicator.

4 Provide a minimum 50 mm flush valve on pressure reducing valves 150
mm diameter or larger.

.5 Provide a flow test port and gauge between downstream isolation valve
and control valve.

.1 For a 50 mm pressure redudng valve (minimum 19 mm port) with
gauge.

.2 For a 150 — 200 mm pressure reducing valve {(minimum 50 mm port)
with gauge.

.3 Any connections for isolating valves or drain ports shall be at either
the 3 o'clock or 9 o'clock positions.

8.0 Reservoirs

8.01 Preliminary Desian

.1 Reservoir design should include a preliminary design and be accompanied
by a Design Brief, which is to be approved by the CBWD before detailed
design begins and prior to installation. Preliminary designs should cover
the flowing issues:

o Selection of materials (concrete or glass fused to steel)
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¢ Design standards
+ Design philosophy for drain, fill and cleaning

¢ Dedicated main between the relevant pump station and
reservoir, separate from outlet/distribution water main

¢ Volume

» Shape

» Monitoring systems, controls and communications
¢ Number of cells

¢ Geotechnical report on foundation conditions

e Appearance

+ Isolation valves for maintenance, multiple reservoir separation,
etc.

8.02 Capacity

.1 Reservoirs should be designed to suit the particular circumstances.
Reservoir capacity should be calculated by the foliowing formula:

Total Storage Volume =A +B + C

Where: A = Fire Storage (from Fire Underwriters Survey guide)
B = Equalization Storage (25% of Maximum Day Demand)
C = Emergency Storage (25% of A + B)

8.03 Communications
.1 The communications methods for data transfer for each site will be

evaluated on its own merits and the order of preferences are:

.1 Hardwire link and the nature of that link to be reviewed and approved
by CBWD.

.2 Broadband (Ethernet)
.3 Radio
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8.04 Site Reguirements

.1 General

.1 Locate reservoir with adequate working space on land transferred by
the developer on a fee simple lot to CBWD with access to a public
road right-of-way. If access to a public road right-of-way is not
available and provided the reservoir does not front on a public road
right-of-way, provide a statutory right-of-way registered in favour of
CBWD as per the CBWD requirements.

.2 The applicant shall apply for and obtain a civic address for the
property from the municipality / Regional District.

.3 Power supply to the reservoir shall be underground. All overhead
power/telephone/cable lines must be located clear of equipment
operating and delivery areas.

.2 Site Access

.1 Provide an access road to all reservoirs, minimum right-of-way width
of 6 metres with @ maximum grade of 12% and an entrance with a
minimum 6 metre radius suitable for trucks and boom hoists.
Provision must be made at the site for a turning area for delivery
trucks and cars. The access road, parking and turning areas shall be
paved. A parking area is required for additional vehicles during
maintenance or repair operations.

.2 Provide a minimum 4.5 m paved access road to the reservoir with a
minimum lift of 50 mm asphalt or pavement structure as
recommended by the Geotechnical Engineer registered to practice in
the Province of BC. Provide sub base must be approved by
Geotechnical Engineer.

.3 Landscaping, Grading and Drainage Site Access

.1 Provide aesthetically pleasing landscaping design, which blends in
with the local surroundings and is preferably of low maintenance
design and low water consumption to the approval of CBWD and the
local municipality.

.2 Site grading should allow for positive drainage away from the
building. Provide berms in sensitive areas to reduce noise and visual
impact.
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.4 Security Fence Site Access

.1 Where required by CBWD and/or VIHA, the area should be fenced
with a chain link security fence at least 2.4 m high with 3 strands of
barbed wire on top. Preferably the fencing should be designed to
allow service vehicles to be dear of the roadway/sidewalk prior to
opening the gate, i.e. off the road. A 4.5 m gate for vehicular access
and a separate man gate should also be provided. Local zoning by-
laws may dictate type and height of fence. Specifications for fencing
material are subject to approval by CBWD.

9.0 Booster Pump Stations

9.01 Preliminary Design

.1 Booster Pump Station design should include a preliminary design and be
accompanied by a Design Brief, which is to be approved by the CBWD
before detailed design begins and prior to installation.

9.02 General Requirements

.1 General requirements for booster pump stations shall be as follows:
.1 A valved bypass shall be provided.

.2 There shall be sufficient capacity so that, with the most important
pump out of service, the station will be capable of supplying the
maximum design flow.

.3 Provisions may be required for the maximum design flow during a
power failure by an emergency standby generator or connection for a
portable generator.

.4 Where design flows are such that starting and stopping surges will
cause water hammer in the inlet or discharge lines, pump control
valves or other pressure control devices shall be provided. Relief
valves will also be required to protect against surges caused by power
failure.

.5 Pump system to be PLC-controlled and connected to SCADA system.
Soft starts, or Variable frequency drives may be considered for
specific applications. Flow and pressure measurement shall be
provided. Flow recording will be required.

.6 Pumps shall normally be housed in above ground buildings, designed
to provide adequate insulation, heating, lighting and ventilation.
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.7 Each pump shall have a combination motor starter with a motor
circuit protector, a "hand-off-auto” selector switch, a green "pump
run” pilot light, a red "pump failed" pilot light and an elapsed time
meter.

.8 The pumps shall be shut down and stay locked in the event of motor
high temperature or motor overload. The pumps shall also shut down
on low suction pressure; re-start shall be automatic when the suction
pressure recovers; a red alarm light shall stay on until manually reset.

9.03 Communications
.1 The communications methods for data transfer for each site will be
evaluated on its own merits and the order of preferences are:

.1 Hardwire link and the nature of that link to be reviewed and approved
by CBWD.

.2 Broadband (Ethernet)
.3 Radio

9.04 Site Reauirements

.2 General

.1 Locate booster reservoir with adequate working space on land
transferred by the developer on a fee simple lot to CBWD with access
to a public road right-of-way. If access to a public road right-of-way
is not available and provided the pump station reservoir does not
front on a public road right-of-way, provide a statutory right-of-way
registered in favour of CBWD as per the CBWD requirements.

.2 The applicant shall apply for and obtain a civic address for the
property from the municipality / Regional District.

.3 Power supply to the pump station reservoir shall be underground. All
overhead power/telephone/cable lines must be located clear of
equipment operating and delivery areas.

.3 Site Access

.1 Provide an access road to all pump stations, minimum right-of-way
width of 6 metres with a maximum grade of 12% and an entrance
with a minimum 6 metre radius suitable for trucks and boom hoists.
Provision must be made at the site for a turning area for delivery
trucks and cars. The access road, parking and turning areas shall be
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paved. A parking area is required for additional vehicles during
maintenance or repair operations.

.2 Provide a minimum 4.5 m paved access road to the pump station with
a minimum lift of 50 mm asphalt or pavement structure as
recommended by the Geotechnical Engineer registered to practice in
the Province of BC. Provide sub base must be approved by
Geotechnical Engineer.

.1 Landscaping, Grading and Drainage

.1 Provide aesthetically pleasing landscaping design, which blends in
with the local surroundings and is preferably of low maintenance
design and low water consumption to the approval of CBWD and the
local municipality.

.2 Site grading should allow for positive drainage away from the
building. Provide berms in sensitive areas to reduce noise and visual
impact.

.2 Security Fence

.1 Where required by CBWD and/or VIHA, the area should be fenced
with a chain link security fence at least 2.4 m high with 3 strands of
barbed wire on top. Preferably the fencing should be designed to
allow service vehicles to be clear of the roadway/sidewalk prior to
opening the gate, i.e. off the road. A 4.5 m gate for vehicular access
and a separate man gate should also be provided. Local zoning by-
laws may dictate type and height of fence. Specifications for fencing
material are subject to approval by CBWD.
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WATER SYSTEM INSTALLATION
1.0 Scope
2.0 General
3.0 Piping

4.0 Gate Valves

5.0  Hydrants

6.0  Air Valves

7.0  End of Lines

8.0  Reaction Blocking

9.0  Water Services

10.0 General Procedures Flushing and Testing
10.01 General, Cleaning and Preliminary Flushing
10.02 Testing Procedure

11.0 Disinfection

11.01 General
11.02 Disinfection and Flushing Procedures
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1.0 Scope
This section shall govern the installation of waterworks within the CBWD water
system.

2.0 General

1

Any installation, not covered by this section, shall be in accordance with
current AWWA Standards and manufacturer’s recommendations.

In general, water services originate at the main and terminate at the meter
box and shall include the saddle, corporation stop, service line, meter setter
and meter box, but exclude the meter. All water meters shall be supplied
and installed by CBWD at the Applicant’s expense.

CBWD prefers water meter installations at property line. However, subject to
approval by CBWD, the applicant may, for commercial, industrial and
institutional buildings, have the water meter located in the mechanical room
of a building. The water service shall originate at the main and terminate at
the property line. The Applicant shall retain ownership of the water service
line from the property line to the meter and shall be responsible for all
maintenance costs.

Subject to approval by CBWD, the applicant may, for a strata property,
where the water main is to be owned by CBWD, the water service shall
originate at the main terminating at the edge of a statutory right-of-way and
shall include the saddle, corporation stop, service line and meter box. The
Applicant shall retain ownership of the water service line from the edge of
the statutory right-of-way to his unit and shall be responsible for all
maintenance costs.

Any connection to the existing system shall be carried out by District
personnel at the Owner’s expense. Prior to making connection to an existing
system, testing and disinfection to be done as per this specification.
Operation of the existing valves or hydrants shall be by District personnel
only.

Where installations of other services cross under Asbestos Cement water
mains, the Engineer may require that a section of the A.C. main be replaced
with Ductile Iron or PVC pipe such that the full trench width is bridged. This
work shall be done by District personnel, at the Owner’s expense.

Ductile iron pipe shall be installed without joint conductance unless
specifically required for corrosion protection.
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3.0 Piping

A

Standards for excavation, bedding, backfilling and restoration shall be in
accordance with the permit issued by the Ministry of Highways, the design
drawing and the direction of the Engineer.

Pipe shall be handled, stored and laid in accordance with the
recommendations of the pipe manufacturer. Particular care shall be taken to
ensure that before each joint is made, the pipe is cleaned and all dirt and
other debris removed.

During construction, water and debris shall be prevented from entering the
new system by keeping the excavation sufficiently dewatered and also by
capping or plugging any openings with watertight fittings. Pipe and fittings
shall be protected from contamination during construction.

Pipe shall not be backfilled until the bedding, grade and alignment has been
approved by the Consulting Engineer and District personnel.

All pipe shall be laid to the designed alignment and grade with the following
tolerance:

.1 Horizontal tolerance shall not be greater than 100mm from
designated location;

.2 Vertical tolerances shall not be greater than 19mm from designated
grades on 200mm and larger water mains.

.3 Vertical tolerances from designated grades shall be as approved by
the Engineer on water mains smaller than 200mm.

Do not exceed maximum joint deflection specified in AWWA C600 or
maximum joint deflection recommended by pipe manufacturer and as
outlined in SECTION— 4 Water System Design, paragraph 3.01 Piping, Article
.5 Curvature.

Keep jointing materials and installed pipe free of dirt, water and other foreign
materials. Whenever work is stopped, install a removable watertight
bulkhead at open end of last pipe laid to prevent entry of water and foreign
materials.

4.0 Gate Valves

.1 Gate valves shall be installed at the locations shown on the design drawings
in accordance with Standard Drawing W1,
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.2

Each valve shall be provided with a valve box as specified on the Standard
Drawing. The valve box shall be centered and plumb over the wrench nut of
the valve, shall be set evenly on the valve bonnet, shall be supported so it
does not transmit shock or stress to the valve and shall be braced against
lateral movement of the sides of the trench. The top of the valve box shall
be adjusted to the elevation required by the Engineer. Valve boxes, which
are not plumb nor centered over the valve nut shall be dug up and reset

properly.

A stem extension shall be installed where the valve operation nut bury is
deeper than 1.0 m.

5.0 Hydrants

1

Hydrants shall be installed at the locations shown on the design drawings in
accordance with Standard Drawing W2.

All hydrants shall be plumb and shall have their nozzles parallel with or at
right angles to the street, with pumper nozzles facng the street.

Hydrants shall be connected to the water main by a hydrant lead conforming
to the pipe material used for the mains. A 150 mm valve shall be connected

to the water main by a tee.

A precast concrete block shall be installed below the hydrant and a sump pit
shall be provided containing not less than 0.2m? of coarse drain rock placed
up to a level of 300 mm above the drain port.

Hydrant access shall be culverted across ditches with headwalls. Culvert
sizing and surfacing shall be in accordance to MoTI Construction
Specifications.

6.0 Air Valves

.1 Air valves shall be installed at the locations shown on the design drawings

and in accordance with Standard Drawing W7. Care shall be taken to ensure
that the air valve is properly located in the chamber to permit maintenance
and removal. The air valve chamber must also be free draining; installation
of a connection to the storm drain system may be required to ensure this.
Chamber drain system to be approved by District.
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7.0 End of the Line

.1 Permanent or temporary end of line assemblies shall be installed as
applicable at the locations shown on the design drawings in accordance with
Standard Drawing W8 for above or W9 for below ground installations.

8.0 Reaction Blocking

.1 All plugs, caps, tees, crosses, reducers, valves, and bends deflecting 11.25
degrees or more, and all points where there is unrestrained thrust, shall be
anchored to prevent movement by providing suitable reaction blocking, metal
harness, or tie-back rods. Reaction blocking details are shown on Standard
Drawing W3.

.2 Reaction blocks shall be concrete having a compressive strength of not less
than 20.7 MPA at 28 days. Alternately, encineered mechanical restraint may

be used as shown on Standard Drawing W5.

.3 Blocking shall be placed between undisturbed ground and the fitting to be
anchored. The arrangement of the blocking shall be as shown on the
standard drawing and all blocks shall be sized in accordance with good
engineering practices for the prevailing soil conditions. The reaction blocking
shall be so placed that the pipe and fittings will be accessible for repair.
Where reaction blocking comes in contact with piping, burlap sacking shall be
placed between the pipe and concrete.

.4 Metal harness made of steel tie rods and concrete blocking shall be used for
valves and vertical leads. All tie rods to be coated with paraffin tape, or an
approved corrosion protection.

9.0 Water Services

.1 Water services shall be installed at the locations shown on the design
drawings in accordance with Standard Drawing W11.

.2 A minimum of 100 mm of bedding shall be placed under the pipe and 300
mm of bedding shall be placed over the pipe. Trenching, bedding and
backfilling required shall be in accordance with MOT and Standard Drawing
Wi10.

.3 Meter boxes and meter setters shall be installed by the contractor. Plastic
meter boxes shall be used in untraveled areas. Concrete meter boxes,
complete with cast iron lid both capable of H20 loading, shall be used if the
meter box is located under a traveled area such as a driveway. Care shall be
taken to ensure that all boxes are installed as close as possible to finished
grade.
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4 Water meters shall be applied for to the Improvement District by the Owner,
with installation by the Improvement District personnel at the time of building
permit.

.5 All water services shall be connected to the main by means of an approved
service saddle with double strap. Nuts on service saddle straps to be
tightened to torque range specified by manufacturer and in no case in excess
of that torque. Use core-out type bit, provide coupons to CBWD Inspector.
The water service pipe shall be connected to the upper half of the water
main inclined at an angle of 30 degrees with the horizontal leaving a suitable
gooseneck. A corporation main stop shall be installed at the main in
accordance with the manufacturer’s spedifications or instructions. Water
services shall be installed from the water main to the property line using the
shortest and straightest route, however sufficient slack shall be provided to
allow for settlement during backfilling and compaction. Services to property
shall be at the center of the lot. All services shall be marked with a
detectable marking tape.

.6 Wooden markers shall be installed at the termination of building water
services. The marker shall be 50 mm x 100 mm (2” x 4”) wood and shall
extend from the invert of the service to 600 mm above ground level. The
top 600 mm shall be painted blue. In addition, the water service tube from
the meter setter shall be attached to the wooden marker as shown on
Standard Drawing W11.

.7 Cross connection control shall be used to prevent the backflow of
contaminated water from entering the public water supply in the CBWD.
Typically, premise isolation is provided by a backflow preventer installed just
downstream of the water meter (often referred to as “at the meter”) since
this location provides the best assurance that all subsequent connections will
be downstream of the backflow preventer. However, where space limitation
precludes an at-the-meter location an alternative location may be proposed
(e.g. just inside the point of service entry to the building).

-8 In accordance with CSA B64.10, the following general requirements for the
installation of backflow preventers shall apply when alternative location for
premises isolation are proposed:

.1 No water connection shall be made between the water meter and the
backflow preventer (e.g. for fire hydrants, irrigation systems, hose
connections, etc.) unless protected by a backflow preventer.

.2 All backflow preventers shall be installed in readily accessible areas to
facilitate safe inspection, field-testing and maintenance.
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.3 Manufacturer's recommendations shall govern the clearances

provided for backflow preventers.

.4 All by-pass around backflow preventers shall be prohibited except

where an equivalent preventer is installed on the by-pass.

.5 Reduced pressure backflow preventers shall not be installed below

grade in a pit or vault unless located a minimum of 300 mm above a
non-restrictive, bore-sighted, daylight drain, which cannot be
submerged during floods.

.6 Backflow preventers shall be located so that they do not hinder the

operation of other safety system devices such as fire sprinklers.

.7 Al backflow preventers shall be protected from freezing.

.9 In addition to the above, the home owner will be required to provide
compliance testing at time of installation and an annual test per the CBWD
forms.

10.0 General Procedure Flushing and Testing

10.01

1

General, Cleaning and Preliminary Flushing

Before flushing and pressure testing, ensure waterworks system is
completely finished except tie-ins to existing watermains, The CBWD
inspector will direct the testing of all watermains for leakage and health
compliance. The Contractor shall be responsible for the testing of the
system. All necessary labour, materials and equipment shall be provided
by the Contractor induding a suitable pump and measuring tank,
pressure hoses, connection plugs, caps, gauges, and all other apparatus
necessary for filling the main, pumping to the required test pressure and
recording the pressure leakage losses.

The Improvement District Inspector shall be notified 24 hours in advance
of any proposed testing.

Operation of the existing Improvement District system during testing shall
be by Improvement District personnel only. The Consultant shall provide
48 hours notice when requesting operation of the Improvement District
system.

Remove foreign material from pipe and related appurtenances by flushing
with water. Main to be flushed at water velocities as high as can be
obtained from available water sources. Minimum velocity to be 0.8 m/s
and/or in accordance with AWWA C651. Continue flushing at least until

CBWD Engineering Specifications & Standard Drawings February 2016

-Page 53 -



SECTION &:

WATER SYSTEM INSTALLATION

flow form the furthest most distant point has reached discharge point and
until water discharged is clean and clear,

10.02 Testing Procedure

A

Upon Completion of construction of any section, which shall be
defined as that pipeline and appurtenances located between any two
adjacent line valves, make section ready for testing. Carry out testing
in accordance with 10.02.2 following.

Before pipe is filled with water, pipe bedding, concreting of all valves
and fittings and backfilling to be completed as required in this
specification. Fill each section of pipe and allow to remain full of
water for a period of at least 24 hours prior to commencement of any
pressure tests.

Submit pipeline to a test of 1.5 x working pressure applied at lowest
elevation in each section, with a minimum of 1380 kPa (200psi)
applied at lowest point of test section. Ensure that test pressure does
not exceed pipe or thrust restraint design pressures. Maximum
allowable leakage rate at test pressure to not exceed 1.25 liters per
millimeter diameter of pipe per kilometer per 24-hour period.
Minimum duration of test period to be 2 hours. Maximum test
pressures should not exceed those specified in CSA B137.3 0 Table 9.

Perform pressure and leakage testing of ductile iron piping to AWWA
C600 and AWWA M41,

Perform pressure and leakage testing of polyvinyl chloride (PVC)
piping to AWWA M23 and AWWA C605.

Perform testing of welded steel piping to AWWA C206; no leakage
allowed.

Should any test disclose excessive leakage, repair or replace defect
and retest section until specified testing requirement is achieved.

11.0 Disinfection

11.01 General

.1 After Contract Administrator has certified that pipes and appurtenances
have passed all specified tests, flush and disinfect pipes and
appurtenances.
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11.02

Disinfect and flush in accordance with 11.02 following.

Disinfection and Flushing Procedures

Retain water containing not less than 25mg/L free chlorine in water
system for a period of at least 24 h, in accordance with AWWA C651,
Continuous Feed Method. Submit outline of proposed disinfection
procedure accompanied by marked up schematic drawing to CBWD
Inspector or Engineer for approval 48h in advance of commencement of
disinfection.

Allow water from existing distribution system, isolated by reduced
pressure principle backflow prevention device or other approved source of
supply, to flow at constant measured rate into newly laid watermain. In
absence of a meter, rate may be approximated by methods such as
placing Pitot gauge in discharge, measuring time to fill container of
known volume, or measuring trajectory of discharge and using formula
presented in AWWA C 651.

At a point not more than 3 m downstream from beginning of new main,
ensure water entering new main receives dose of chlorine fed at constant
rate such that water will have not less than 25 mg/L free chlorine. To
assure that this concentration is provided, measure chlorine concentration
at regular intervals as specified in AWWA C651.

Amount of chlorine required to produce 25 mg/L concentration in 30 m of
pipe of various sizes as given in the following table:

. . 100 Percent 1 Percent Chlorine
Pipe Size Chlorine Solution
(mm) (kg) (Litres)
100 0.006 0.61
150 0.014 1.36
200 0.024 2.46
250 0.039 3.86
300 0.054 5.45
400 0.098 9.85

Allow flow of water containing chlorine to continue until entire main, all
service connections, extremities and hydrants to be treated are filled with
25-mg/L. chiorine solution. To ensure that this concentration has been
attained throughout, measure free chlorine residual at a number of points
and extremities along main. Retain chlorinated water in main for at least
24 h. During this time operate all valves, curb stops and hydrants in
section treated in order to disinfect them thoroughly. At end of this 24 h
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WATER SYSTEM INSTALLATION

period, treated water to contain no less than 10 mg/L free chlorine
throughout main. If chlorine content is less than 10 mg/L repeat
chlorination procedure until specifications are met.

After Chlorination is completed the mains shall be thoroughly flushed.
Chlorinated disinfection water shall not be discharged to the sanitary
sewer, drainage system or a natural watercourse. Where necessary the
disinfection water shall be de-chlorinated in order to ensure the discharge
meets Ministry of Environment and Federal Fisheries requirements.

After final flushing, and before connecting, 2 consecutive sets of
acceptable samples, taken at least 24 hours apart shall be collected from
the new main. The District Supervisor or the Improvement District's
personnel shall carry out bacteriological sampling and testing. The
system shall not be put into operation until test results have been
reviewed and the Engineer has granted approval.

After the Engineer has approved the system, the system shall only be
operated by the Improvement District.
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WATER UTILITY EXCAVATION, BACKFILL, RESTORATION
AND CLEANUP

SECTION 6

WATER UTILITY EXCAVATION, BACKFILL, RESTORATION AND CLEANUP

1.0

2.0

3.0

4.0

5.0

Scope
Excavation
Backfill
Restoration

Compaction Testing
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SECTION 6: WATER UTILITY EXCAVATION, BACKFILL, RESTORATION

AND CLEANUP

1.0 Scope

1

This spedification shall govern the excavation, backfilling and clean up within
the Cowichan Bay Waterworks District Distribution System.

.2 All work shall be in accordance with WorkSafe BC safety regulations.

2.0 Excavation

1

The excavation shall be to the required alignment, width, depth and grade as
shown on the CBWD Standard Drawings or the approved design drawings.

For work on existing roadways, excavated material shall not be stockpiled on
the roadway.

If the material at the bottom of the excavation is organic or other unsuitable
material, it shall be over-excavated to firm ground and backfilled with
suitable compacted material, unless otherwise specified by the Professional
Engineer.

Excavations shall be dewatered where necessary. Provide sedimentation and
erosion control as required.

All solid rock boulders and large stones shall be removed to provide a
minimum clearance of 150 mm around pipe.

Where an existing structure or underground installation may be affected by
the works, appropriate mitigating measures shall be implemented.

3.0 Backfill

.1 All backfill shall be completed in accordance with Standard Drawing W10, or

District requirements.

Where a pipe or conduit is installed beneath an existing or foreseeable future
pavement, sidewalk, driveway or gravel shoulder the trench shall be
backfilled in accordance with the latest edition of edition of MoTI Standard

Specifications for Highway Construction.

Suitable native material may be used as backfill where the pipe or conduit is
installed in non-travelled areas. Backfill shall be free of stones over 150 mm
size, frozen material, organic, or other perishable or objectionable material
that would prevent proper consolidation or which might cause subsequent
settlement.
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SECTION 6: WATER UTILITY EXCAVATION, BACKFILL, RESTORATION

AND CLEANUP

.4 Controlled density fill (CDF), where required, shall be used in lieu of

compacted gravel backfill. CDF shall be manufactured and placed in
accordance with CAN/CSA A23.1 & 2. CDF shall be excavatable in the future
and have a maximum unconfined compressive strength of 0.5 MPa at 28
days and maximum cement content of 25 kg per m3. Where CDF is used to
fill annular voids, 28 day compressive strength shall be 1 MPa.

A copy of concrete test results shall be provided to CBWD. As-Constructed
drawing shall show location and extent of CDF.

4.0 Restoration

1

Upon completion of the work, remove waste materials and debris, trim slopes
and correct defects. Dispose of excess materials at an approved disposal site.

Reinstate pavement, sidewalks and lawns to the elevation which existed
before the excavation or as shown on the drawings.

Where seeding is required, use a good quality grass seed at the rate of 50
grams of seed per square metre. .

Where replacement of topsoil is required, provide a minimum of 200 mm
approved topsoil, mounded on top to allow for setement and sown with a
good quality grass seed. If the installation is under a developed lawn,
the soil shall be rolled, fine raked during the appropriate season and sown
with a good quality grass seed at a rate of 50 grams seed per square metre.

If final paving cannot be completed immediately, gravel filled trenches shall
be maintained to within 25 mm of the original surface prior to final paving, or
cold mix asphalt applied if required by the municipality.

Patching cuts in existing pavement.

.1 As a minimum, pavement restoration shall meet the local municipality
requirements.

.2 Cuts shall be hot mix paved within 3 days of backfilling and to the same
thickness as the adjacent pavement to a minimum of 50 mm, weather
permitting.

.3 If weather conditions do not permit hot-mix asphalt, cuts shall be paved
within 3 days of backfilling using cold-mix asphalt and replaced as
weather permits.

4 Where the excavation is on the shoulder or under the traveled portion of
the street, the surface material shall be cut in neat straight lines at the
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AND CLEANUP

edges of the trench by means of an asphalt cutting wheel, milling
machine or pneumatic pavement breaker. Where the edges of any area
requiring repaving extend outside the straight lines cut, further cuts shall
be made so that the final patch will have a neat appearance.

.5 Any area of pavement adjacent to the excavation which has become
undermined or deformed due to excavation practices or blasting shall be
removed and repaved as above.

.7 For pavement cuts, which have settled, remove asphalt, excavate and re-
compact the trench, then repave.

5.0 Compaction Testing

.1 The Engineer of Record shall arrange for periodic compaction testing of the
backfill and asphaltic concrete. As a minimum, test the backfill and asphaltic
concrete once every 100m of pipe installed. A copy of test reports shall be
included with Daily Inspection Reports.
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COWICHAN BAY WATERWORKS DISTRICT
(CBWD)
NEW WELL GUIDANCE CHECK LIST

Pre- Drilling:

e The consultant must contact the VIHA Public Health Engineer (PHE) or
Environmental Health Officer (EHO) to determine their requirements for
Source Approval prior to drilling the well;

e A site visit with the EHO should be requested to discuss the location(s) of
the proposed well(s).

Well Drilling;

o Confirm the chosen well location is satisfactory with the CBWD and VIHA;

e Minimum well casing (or pvc liner if required in bedrock wells) must be 200
mm (8"} diameter;

* Minimum casing wall thickness must be 6.4 mm (0.250°) for 200 & 250
mm (8” & 10”) diameter production wells or 4.8 mm (0.188”) for 150 mm
(6") observation wells;

s Driller must ensure that well casing is properly sealed to bedrock to
prevent cross-contamination of aquifers.

» Bedrock wells that require lining must use 200 mm (87), Schedule 40 PVC,
CSA (potable) Approved. Slotted sections must be machine cut by
supplier to design criteria provided by the consultant;

¢ Dirilling of the well must be done by, or under the direct supervision of, a
British Columbia Ministry of Environment (BCMOE) Certified Well Driller;

¢ Well consfruction must adhere to the current MOE Ground Water
Protection Regulations.

Well Test Pumping:

¢ Test pumping of the well must be done by, or under the direct supervision
of, a BCMOE Certified Pump Installer;

e Test pumping duration must be at least 72 hours for a bedrock well with
24 hours of recovery monitoring or 90% recovery whichever comes first;

e The test pumping duration must be at least 48 hours for an overburden
well with 24 hours of recovery monitoring or 90% recovery whichever
comes first;

¢ As many existing or new observation wells as is practical (including

existing CBWD wells), should be monitored during test pumping and
recovery of a new production well. We recommend the use of correctly

calibrated and installed data loggers;

Groundwater Samplina:
o Collect at least one set of water samples for the VIHA parameters as
outlined in the current “Guidelines for the Approval of Water Supply
Systems — Shallow Wells, Deep Wells and Springs”,




Bottles to be supplied and analysis to be undertaken by Maxxam Analytics
or another certified water quality laboratory approved by CBWD,;

Iron Related Bacteria (IRB) to be assessed using the BART method or
another method approved by CBWD.

GWUDI Well Investigation

The well location and construction must be examined to see if the
Province of British Columbia DRAFT 5: Guidance Document for
Determining Ground Water At Risk of Containing Pathogens and Ground
Water Under the Direct Influence of Surface Water, Stage 1 Screening
Tool applies.

Hydrogeologic Assessment ~ Determine and Present:

Hydraulic characteristics of the well and aquifer;
Inferred bedrock lineament mapping for bedrock well location;
Inferred aquifer boundaries (if any) for an overburden or bedrock aquifer;

Well Protection Plan including capture zone mapping for each well, use of
the MOE Well Protection Tool Kit is recommended where applicable;

Wellhead Protection Plan {15m radius around well)

Well interference conditions on other wells and interference from other
wells on the subject well.

Note: New wells must avoid adverse impact on the established yield of existﬁ T

CBWD wells. If interference is present, the new well yield must be adjusted to
maintain the established yield of the impacted CBWD well(s).

If IRB is determined to exist in the new well this issue must be addressed.

The reader is referred to CBWD Procedures “A, A-1, B, C, D (Figures D-1 &
D-2)” for further detailed information.
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COWICHAN BAY WATERWORKS DISTRICT

PROCEDURE “A”

[For General Acceptance of an existing well for community use]

1.0

20
3.0

4.0
5.0

6.0

7.0

8.0

8.0

10.0

11.0

IRON BACTERIA REMOVAL REHABILITATION PROCEDURE

Retain a B.C. Qualified Well Driller, listed under the GWPR' with
extensive well rehabilitation experience to undertake the following
procedure;

Confirm through measurement the depth of the well;

Mechanically scour the entire well using a suitable brushing technique
to loosen and remove (air lift) iron bacteria growth until the water is
relatively clear;

Install a suitable tremmie pipe to the bottom of each well;

At the surface prepare one or more well volumes of fresh water treated
with a disinfectant solution (250 mg/l chlorine concentration of Sodium
Hypochlorite (or equivalent) in accordance with the CGWA Fact Sheet
#4., Sect.4.0.)* Specific requirements to be determined later;

Introduce the disinfectant solution through the tremmie pipe displacing
the untreated well water out of the surface of the casing. Once the
disinfectant has been placed into the well and the well water displaced
(as shown by a significant concentration of disinfected water returning
to the surface), using the drilling tools, enhance mixing and distribution
of the treated water by mechanical means (surging, jetting etc.).

Allow the disinfectant solution to sit in each well for not less than 24
hrs;

Install a steam cleaned pump and riser pipe in the targeted well
accordingly. The pump intake should be set as close as possible to the
primary fracture(s) identified from the well log;

Flush the wells by pumping at the consultant’s designated test rate
until field testing indicates the water is continuous at <1 mg/l chlorine.
During this process, the chlorinated water must be handled in an
appropriate manner, to not endanger fish or other sensitive habitat.
Permits or permission may be required from various government
authorities;

Once the residual chlorine is removed (<1 mg/L) let the well sit for not
less than 24 hours, then (flush) pump the well for 2 hours to take a
sample of the water and test’ the quality for the following parameters;
pH, turbidity, iron bacteria, heterotrophic plate count, iron and
manganese (total and dissolved metals), total coliform and E.coli;

Leave the pump in the well for two weeks. During this period
purge/pump for 24 hours at the end of the first and second weeks to
re-sample the water and analyze as noted above in 10;



12.0 Have the water quality results reviewed by the CBWD, their
consultants and other stakeholders;

13.0 Meet to discuss findings and proceed as results indicate.

' BC Ministry of Environment Ground Water Protection Regulation;

2 Canadian Ground Water Association; Guidelines for Santtizing a Water Well;

*  Recommended |aboratory is CanTest Ltd, Victoria, B.C., using the BART method for IRB
determination.



COWICHAN BAY WATERWORKS DISTRICT

PROCEDURE “A-1”

WATER QUALITY (IRON BACTERIA) MONITORING PROGRAM

FOR AN OPERATIONAL WELL

Treatment Procedure

1.

2.

Pump the well continually for 24 hours, for 2 to 3 days, then shut the
pump off.

Insert through a tremie pipe a specified volume of a 12% chlorine
solution, as the non-pumping well water level rises. Flush this
concentration by adding a specified volume of raw water. This should
provide an approximate level of 5 mg/L of free chlorine in the well.

Let the well sit idle (no pumping) for a period of 24 hours contact time.

After 24 hours tum the pump on and allow the well to operate on-line
as it normally would.

Frequency and Check Sampling/Lab Testing

1.0

2.0

3.0
4.0

The above described procedure should be done on a bi-weekly basis
for two months.

Sample the water just before the next scheduled treatment for
specified parameters* to be tested by CanTest Labs.

Review water quality results at two month intervals up to 6 months.

At the 6 month time line decide to proceed with the program, cease the
program or address other options such as well rehabilitation or
abandonment.

* pH, lron Related Bacteria, Heterotropic Plate Count



COWICHAN BAY WATERWORKS DISTRICT
PROCEDURE “B”

GENERAL ACCEPTANCE OF A FUTURE (UNDRILLED) COMMUNITY WELL

10.

1.

12.

13.

[WATER QUALITY PROCEDURE]

The well should be drilled at a time that minimizes the period between
well completion and use by the CBWD,;

The well must be drilled and constructed by registered B.C. Qualified
Well Drifler with local well drilling and construction experience;
Permanent pump installation must be done by a B.C. Qualified Pump
Installer.

All drilling equipment and materials (drilling bit, drill rods etc.) that are
to be used initially in drilling the hole must be steam cleaned to reduce
the risk of contaminants entering the well;

During the drilling procedure the water injected into the well must be
chlorinated;

All the above mentioned material and equipment must be handled on-
site in a manner that minimizes the risk of introducing bacteria into the
well water;

Upon completion of the well drilling/construction, the well must be
disinfected by the driller,

Subsequently the well must be test pumped using a pump and drop
pipe that has been steam cleaned before it is placed in the well;

During the final stages of the test pumping water samples must be
collected for the “Minimum Untreated Water Source Quality
Parameters”, listed in the Shallow Wells, Deep Wells and Springs
section of the current Vancouver Island Health Authority (VIHA)
“Guidelines for the Approval of Waterworks”;

Upon completion of the test pumping operation, the well must be
disinfected by the contractor,

If the water quality results indicate parameters are out of compliance
with the current Guidelines for Canadian Drinking Water Quality, these
parameters must be addressed;

If bacterial parameters such as coliform and iron, (IRB) etc. are
present, the well water must be disinfected and/or rehabilitated (in
accordance with Procedure “A” or approved alternate method),
followed by re-sampling and laboratory analysis;

The well water quality or treatment requirements must be acceptable to
the CBWD before the well can be taken over by the CBWD.



COWICHAN BAY WATERWORKS DISTRICT
PROCEDURE “C”

GENERAL ACCEPTANCE FOR A FUTURE
(EXISTING DRILLED) COMMUNITY WELL

[WATER QUALITY PROCEDURE]

The well should be assessed at a time that minimizes the period
between well completion and use by the CBWD. This will vary
depending upon the circumstances (contractor availability, Vancouver
Island Health Authority (VIHA) approval process etc.);

All wells drilled after November 1, 2005, must have been drilled and
constructed by a registered B.C. Qualified Well Drifler, preferably with
local well drilling and construction experience;

The well must have been initially approved for water quantity and
quality in accordance with the Vancouver Island Health Authority
(VIHA) “Guidelines for the Approval of Waterworks”:

A well that has remained dormant (unused) for more than six months,
must be purged for at least two (2) hours, then the water sampled and
tested for total coliform (E-Coli), iron bacteria (IRB), iron & manganese
(total & dissolved) and any other parameters flagged as being out of
compliance from the VIHA parameter results;

If the above test results indicate the presence of any bacteria, the well
should be shock chlorinated in accordance with Canadian Ground
Water Association; Fact Sheet #4., Sect.5.0;

Following shock chlorination the well water should be tested in
accordance with the VIHA recommended parameters for community
water supplies;

If water quality results differ significantly from the original VIHA test
results, (beyond the Maximum Acceptable Concentration (MAC) or
Aesthetic Objective (AO) of the current Guidelines for Canadian
Drinking Water Quality), these results must be addressed and acted
upon as required by the approving authorities (disinfection, treatment
etc.);

If the water quality results indicated the presence of IRB or a sulphate
reducing bacteria is now present, the well must be remediated in
accordance to CBWD Guideline “A” (Well Remediation) as provided by
CBWD.




COWICHAN BAY WATERWORKS DISTRICT
PROCEDURE “D”

REQUIRED WATER WELL CONSTRUCTION DETAIL OPTIONS
FOR A FUTURE BEDROCK WELL TO BE DRILLED IN AREAS

OF KNOWN BACTERIAL CONTAMINATION RISK FROM
THE SOURCE OR CONNECTED AQUIFER(S)

The objective is to create a water tight seal between the overburden,
bedrock wall and the well casing, and allow for the installation of an 8” PVC
well liner (if required). This Procedure should be read in conjunction with
attached Figures D-1 & D-2.

1.

in all future well exploration programs in risk areas, an 8°x6" pilot hole
should be drilled to a required depth to explore for suitable bedrock
fractures.

Upon completion, the drilled test hole should be inspected using a
down-hole camera to determine the bedrock conditions at the bottom
of the casing and confirm primary and secondary fractures. Results of
the inspection will provide the consultant with information for the
design of a production well if sufficient fractures have been
encountered. [Consideration should be given to test pumping the well
to determine specific capacity and other hydraulic and water quality
information.] The pilot hole would become a permanent monitoring
well.

If the test driling and pumping resuits justify the installation of a
production well at the test well location (less then 10 m away), the well
drilling program should proceed using either well design
recommendations* shown in Figures D-1 or D-2, appended to this
procedure sheet.

All drilling equipment (drilling bit, drill rods etc.) that are to be used in
drilling the hole must be steam cleaned and are not to be placed in
contact with the ground. Drilling procedures must be undertaken to
reduce the risk of contaminants entering the well.

| Note: All borehole geological conditions are unique and thus the design and

construction of the well is also. Should drilling conditions be encountered that
do not iend themselves to the conceptual designs shown in Figures D-1 and
D-2, the consultant can recommend changes to be considered by the CBWD. |
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SCHEDULE “B”

The Works Engineering Drawings, Utilities and Connections

(attached hereto)






LTy g Associated Engineering (B.C.) Ltd.
I #206 1016 McCallum Road
) YEARS Victoria, B.C., Canada, V9B 4C6

TEL: 250.478.8383

August 10, 2021 FAX: 250.478.8101
' www.ae.ca

File:  2012-2147.01.E.03.04

Assoclated
Engineering

Caroline Stillinger

Administrator

Cowichan Bay Waterworks District
1760 Pavenham Road

Cowichan Bay, BC VOR 1N1

Re:  ORDANO BOOSTER PUMP STATION DESIGN REVIEW

Dear Caroline:
1 DESIGN SUBMISSION REVIEW

Associated Engineering (B.C.) Ltd., on behalf of the Cowichan Bay Waterworks District (CBWD), has
reviewed a design submission for the Proposed Ordano Road Booster Pump Station. The design was
submitted by Cowichan Engineering Services on June 22, 2021. The submission consists of a covering
letter dated August 4, 2021 along with updates to design package components that were reviewed
previously in January and August 2020, and January, March, and July 2021. The covering letter
includes responses to our July 2021 review comments.

The design includes responses to the two items identified as critical in the previous review. Several
deficiencies in the design are still observed, foremost among them a lack of interdisciplinary
coordination. It is likely that construction completed using these drawings will result in some changes
being required in the field. However, since the most significant issues have now been addressed: we
feel that this design package could now be utilized for construction of the pump station, with the
developer bearing all risk for rework as a result of discrepancies between portions of the design
documents. In short, we recommend that CBWD approves the design but reserves the right to reject
work which does not conform to the most onerous requirement within the 78-page design appended
to the letter of August 4, 2021.

2 REVIEW COMMENTS

A. These review comments add to previous comments and must be read together with the earlier
review letters. The Developer remains responsible for addressing all comments, including those not
repeated below.

B. The building envelope details have been amended to include insulation. The Contractor is to ensure
that all self-adhered membranes and flashings are positively lapped to provide adequate drainage

to the exterior.
C. The cover letter clarifies that primary ventilation openings will be on NW and SE walls of the

structure.
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Associated
Engineering

7 /el August 10, 2021
’ YEARS Caroline Stillinger

Page 2

D. Structural elevations still show gable ends on the adjacent NE and SE walls. For a typical gable roof,
these must be on opposite ends. The Developer is to provide written confirmation from the
Structural Engineer of the correct roof orientation or to indicate desired roof type if gables are to
be provided on adjacent walls. The District Engineer will require this information before they are
able to provide confirmation that the Developer has substantially completed the building
construction.

E.  The newly added architectural drawings call out moisture resistant drywall. As discussed previously
and noted in Section 3.5 of the design report, Type X (fire rated) drywall is required. Demonstration
that Type X drywall is installed will be required, to the satisfaction of the District Engineer. The
District Engineer will require this information before they are able to provide confirmation that the
Developer has substantially completed the building construction.

F.  Roof truss shop drawings, clearly indicating all required loading, must be prepared by a BC P.Eng.
and provided to CBWD for our records. Required loading includes but is not limited to: ceiling
assembly, lifting provisions, seismic, snow, and wind. The District Engineer will require these shop
drawings before they are able to provide confirmation that the Developer has substantially
completed the building construction.

G. The covering letter indicates that a 4’ x 8’ (lengthwise) communications backboard is to be installed
above the penetration on the NW wall. As shown on the following sketch, the wall does not have
adequate space for this, and a suitable location for communications backboard will have to be
determined in the field. The Contractor is to obtain CBWD's written approval for location of
communications backboard. Backboard installed without CBWD's written approval may be
rejected, in which case the Developer will be required to coordinate relocation of all items mounted

upon the backboard.
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We are available to discuss any of our comments noted above, should they be unclear.
Yours truly, e
. ,"/
j N 0593/
Jonathan Musser, P.Eng., M.A.Sc.
District Engineer
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Cowichan Engineering Services LTD.
6468 Norcross Road

Duncan BC

VOL 6C5

Phone 250-737-1440

Fax 250-737-1551

cowichanengineering@shaw.ca

August 4, 2021 Our File: 1371-C

Cowichan Bay Waterworks District
1760 Pavenham Rd

Duncan, BC

VOR 1N1

Attn: Caroline Stillinger, District Administrator

RE: Design Submission for Booster Pump Station

Enclosed herewith is our design submission for approval for construction of the Booster
Pump Station at the Ordano Reservoir site.

Enclosed is;

This Letter
Signed & Sealed Civil Design Brief
Signed & Sealed Civil Design Drawings
Signed & Sealed Structural Design Drawings of proposed building
Building Permit
Signed & Sealed Electrical Drawings
i. Electrical Design Brief
7. Actuator Valve — Detail Sketch
8. Ventilation Details
9. Building Envelope Confirmation

I

In addition we provide the following comments below with reference to Associated
Engineering’s (AE) design review;

1. General Notes:

A. Enclosed are requirements set out by Praxis Architects to assure NECB

compliance.
B. Ventilation penetrations were and are shown on opposite walls (NW & SE)






Cowichan Engineering Services LTD.
6468 Norcross Road

Duncan BC

VIL 6C5

Phone 250-737-1440

Fax 250-737-1551

cowichanengineering@shaw.ca

2. Structural: GC Engineering (GCE)

A. Penetrations on the NW and SE walls

3. Electrical

A. NW penetration to be below communications backboard. Backboard is 4'x8’
plywood length wise above ventilation.

Please contact us at the above contacts with any questions or concerns.

Yours Very Truly,

Cowichan Engineering Services Ltd.

L

Cameron Williams, ASc.T.

cc Len Goodman- Cowichan Bay Estates

&
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Design Brief: Cowichan Bay Water District Booster Station

ENGINEERING

1 INTRODUCTION

This design brief has been prepared for the Cowichan Bay Waterworks District (CBWD) to
provide information regarding the design and construction of a proposed booster pump
station located at the Ordano Reservoir site. The proposed booster station is required to
support the development of Phase 3A of the Cowichan Bay Estates by providing additional
domestic water supply and fire protection to the existing network. The booster station will
also improve domestic water supply and quality to the entire District and will increase the
availability of stored emergency water for fire protection to residences located at higher
elevations within the CBWD. The station design shall be in general accordance with the
CBWD Engineering Specifications and Standard Drawings (February 2016), Section 4 - 9.0
Booster Pump Stations, as well as the National Fire Protection Association (NFPA) 20 -
Standard for the Installation of Stationary Pumps for Fire Protection unless otherwise
approved by CBWD. This report has also been prepared based on design criteria provided in
a Technical Memorandum prepared by Associated Engineering (AE), Booster Station Design
Requirements dated December 20™, 2018, and a subsequent Technical Memorandum,

Booster Pump Station Control Philosophy dated October 2", 2019.

An initial submission including a preliminary Design Brief was made to CBWD in December
2019 and review comments were provided in a memorandum dated January 13%, 2020.
Subsequent submissions were made to CBWD in July 2020 and February 2021 with review
comments returned in memorandums dated August 10", 2020, and March 30%, 2021.
Islander understands that the selected pumps (both domestic and fire) will be input into the
overall CBWD network model by their selected engineering consultant to confirm hydrautic
performance. This report accompanies design drawings that have been prepared for the

Site which detail critical specifications and the proposed layout of the booster pump

station.

2 SYSTEM DESIGN REQUIREMENTS

The proposed system will consist of two domestic booster pumps (duty and standby), a

diesel fire booster pump, electrical and controls equipment stationed within a non-

www.islanderengineering.com
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Design Brief: Cowichan Bay Water District Booster Station

ENGINEERING

combustible, post-disaster structure. The booster station will be situated directly north of
the existing reservoir with an approximate slab elevation of 87.75m geodetic (location to be
confirmed and approved by CBWD). The existing site access will be maintained through the
gated entrance along the south side of the Ordano Road and McGill Road intersection
directly east of the proposed building. A summary for the existing Ordano Reservoir has

been included in the table below,

Table 1 - Ordano Reservoir
Top Water Elevation {TWL) 1009 m

Service Bottom Elevation 97.0m
(70% total storage volume) )
Bottom Elevation 88.6 m
Total Storage Volume 1,568 m?

Future domestic demand requirements within the CBWD are anticipated to increase which
shall be supplied in part by the Ordano Reservoir system and the proposed booster station.

A summary of the existing and future domestic requirements has been included in the table

below,

Table 2 - Domestic Demand, CBWD

Existing Average Daily Demand (ADD) 1,140 m3/day (13.2 L/s)

Future Average Daily Demand 1,557 m3/day (18.0 L/s)
Peaking Factor 2.2

Existing Maximum Daily Demand (MDD) 2,508 m3/day (29.0 L/s)

Future MDD 3,425 m3/day (39.6 L/s)

Future MDD Pressure Zone 2 2,333 m3/day (27.0 L/s)

ISLANDER ENGINEERING LTD. 623 Discovery St. Victoria, BC V8T 5G4 www.islanderengineering.com
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ENGINEERING

2.1 Domestic Water Supply Pumps Design Criteria

To meet the increasing demand, the proposed domestic pumps will be required to supply
approximately 450 cu.m. of water per day into the existing network. The pumps shall not
draw Ordano Reservoir below 85% of its total storage capacity which represents a
maximum pumped volume of approximately 225 cu.m. per pump cycle when the reservoir
is full. Maintaining 85% of the total storage capacity within the reservoir will ensure
adequate fire flows are available to service existing dwellings within Pressure Zones 1 & 2 in
the CBWD system. The domestic booster pumps will provide a maximum of 27 L/s to the
system which is equivalent to the forecasted future MDD flow rate for Pressure Zone 2.
Accordingly, the system will be designed to match the operating pressure of Pressure Zone
2 which corresponds to the TWL of the Telegraph Reservoir {127m H20). A summary of the

proposed domestic design requirements has been included in the table below,

Table 3 - Domestic Pump Requirements

Domestic Flow Demand 27 L/s (Future MDD of Pressure
Zone 2)

Design Head 127 m H.0

> Pump Design Elevation - +88.20m
a. Pump station situated north of the existing reservoir
» Inlet Hydraulic Grade Line (HGL) = 8.80m (12.5 psi)- 12.70m (18.1 psi)
a. Minor losses from reservoir to pump inlet = +0.61m
i. Calculated using Hazen-Williams and Darcy Weisbach Equations for
pipe and minor losses in fittings (attached in Appendix “C")
b. Minor losses in overall system to be confirmed based on hydraulic operating
conditions within CBWD model
C. Represents Ordano Reservoir TWL to Service Bottom Elevation (70% total
storage volume)
> Outlet HGL = 38.80 (55.2 psi)
d. Minor losses within CBWD distribution network during forecasted MDD to be
confirmed by others
> Net Positive Suction Head (NPSH) Available; assumed water temperature of 10°C
a. AtTWL (100.9m) = 22.30m (31.70 psi)
b. At Service Bottom Elevation (97.0m) = 18.40m (26.20 psi)

ISLANDER ENGINEERING LTD. 623 Discovery St. Victoria, BC V8T 5G4 www.islanderengineering.com
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ENGINEERING

> Net Positive Suction Head (NPSH) Required = 3.63m (5.16 psi)
» 150mm discharge piping
> Limiting Velocities:

* Pump Discharge Piping = 3.0to50m/s
* Pump Suction Piping = 24to391L/s
* Flow Meter Velocityrange = 24to39L/s

Furthermore, as per the Technical Memorandums completed by AE, the following items

shall be incorporated into the final detailed design package:

»> A Variable Frequency Drive(s) will be required to reduce pressure surges during
pump start up and to maintain the required head for varying flow rates

> Atimer is to be included to turn on the booster pump at a pre-set time

» The pumps are to be turned off at a pre-set discharge volume

» The booster pumps will also turn on during low pressure during high demand when
Telegraph reservoir cannot keep up. This would be the pressure when the Telegraph

reservoir drops to approximately 85% (122m hydraulic grade)

In order to prevent a pumped loop at the Ordano Reservoir, an existing altitude valve
located adjacent to the reservoir shall be modified to include an actuating device that can
close the valve while the pumps are in operation. Upon completion of each pump cycle,
the actuator will open the valve permitting the reservoir to be replenished from the
distribution network. The configuration as proposed will replenish Ordano Reservoir once
approximately every three days. Additional operating information has been included in the
Schematic Design Report completed by AES Engineering which is summarized in Section

3.3 of this report.

2.2 Fire Pump Design Criteria

A fire pump shall supply the required fire flow in addition to the forecasted MDD while
maintaining the minimum residual pressure (140 kPa or 20 psi at the highest operating
point of the system) during fire flow scenarios and shall provide more effective access to
stored water within the Ordano Reservoir for fire fighting. The fire pump shall also be

equipped with a pressure sensor that turns the systems on when the network pressure

623 Discovery St. Victoria, BC V8T 5G4
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ENGINEERING

drops to 117m HGL which corresponds to the minimum residual pressure (14m pressure
head or 20psi) at the highest service connections within the CBWD network (Mindy Road
and Sears Road area at 103m). The working range of the proposed system will be from the
bottom of the Ordano Reservoir at 88.6m to 117 m geodetic (slightly below the low-level
alarm level of the Telegraph Reservoir set at approximately 118 m). A summary of the
proposed fire pump design requirements has been included in the table below:

Table 4 - Fire Pump Requirements

Fire Flow Demand 133 L/s

L Design Head 117m H,0

> Pump Design Elevation - +88.45m
a. Pump station situated north of the existing reservoir
> Inlet HGL = 0.15m (0.2 psi) - 8.55m (12.2 psi)
a. Minor losses from reservoir to pump inlet = +4.44m
i. Calculated using Hazen-Williams and Darcy-Weisbach Equations for
pipe and minor losses in fittings (attached in Appendix “C”)
b. Minor losses in overall system to be confirmed based on hydraulic operating
conditions within CBWD model
c. Represents reservoir Service Bottom Elevation (70% total storage volume) to
Reservoir Bottom Elevation
» Outlet HGL = 28.55m (40.6 psi)
e. Minor losses within CBWD distribution network during forecasted MDD to be
confirmed by others
> Net Positive Suction Head (NPSH) Available; assumed water temperature of 10°C
a. At Service Bottom Elevation (97.0m) = 14.32m (20.36 psi)
b. At Reservoir Empty (88.6m) = 5.92m (8.42 psi)
> As per communication with Peerless, “NPSHx is not provided for fire pumps as all fire
pumps must perform to an NPSH test per UL/FM/ULC testing procedures and
therefore NPSHp is not a factor when sizing a fire pump that is designed for a system
per NFPA-20°". Provided the suction line is submerged, NPSHr is not a concern.
» Assumes a minimum 250mm discharge
» Limiting Velocities:

¢ Pump Discharge Piping = 2.0to50m/s
*  Pump Suction Piping = 98to245L/s
* Flow Meter Velocity range = 98to245L/s

ISLANDER ENGINEERING LTD. 623 Discovery St. Victoria, BC' V8T 5G4 www.islanderengineering.com |
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Furthermore, as per the Technical Memorandums completed by AE, the following items

shall be incorporated into the final detailed design package:

>

The fire pump will have a manual shutoff that can be operated by the CBWD

operator or Fire Department

The fire pump will have a communication system that can be used to notify several

individuals (by phone or text message) that it has been switched on

The altitude valve at Ordano Reservoir should be closed using an actuator when the

fire pump engages

A control valve or other suitable method should be used to reduce pressure surges

at the pump start up

The design should be in accordance with the National Fire Protection Association

(NFPA) 20 - Standard for the Installation of Stationary Pumps for Fire Protection

2.3 CBWD Engineering Specifications & Standard Drawings 2016)

The design of all booster station requirements shall be in accordance with the CBWD

Engineering Specifications and Standard Drawings, Section 4 - 9.0 Booster Pump Stations.

Table 5 - General Design Criteria

Friction Coefficient (Hazen Williams) 130

Standby Power

N/A

Station Piping

316L Schedule 10S; stainless steel
pipe shall conform to the latest
AWWA C220

Electric Actuators

AWWA Standard C540-02

Butterfly Valves

AWWA Standard C504-06

Check Valves

Silent Check Valve

Pressure Relief, Control and Air Valves | Singer or Clayton

Gate Valves

AWWA C509, Fusion bonded Epoxy
to AWWA

ISLANDER ENGINEERING LTD.
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Magmeter, with 4-30maA signal.

Piping to be clear minimum three
Flow Meter . ; .

pipe diameters upstream and five
pipe diameters downstream

Flow Control Valves AWWA
2.4 Pressure Requirements

The proposed booster station design shall ensure sufficient pressure within the distribution

ENGINEERING

system is maintained as per CBWD Engineering Specifications and Standard Drawings,
Section 2.03:

> Minimum operating préssure, MDD = 275 kPa (40psi)

» Minimum operating pressure, PHD = 240 kPa (35psi)

> Minimum residual pressure during Fire, Fire Flow plus MDD = 20 psi (140 kPa)

»

Maximum desirable working pressure = 700 kPa (100 psi)

3 PUMP STATION DESIGN

The preliminary booster pump station design including the domestic and fire pumps have
been included in the following sections. Schematic figures detailing the proposed system
have been attached to the end of the report,

3.1 Piping:

Main Pipe Diameter and Velocities:

» Domestic Pump Discharge pipe - 150mm - 1.5 m/s (@ 27 L/s)
> Fire Pump Discharge pipe - 250mm - 2.7 m/s (@ 133 L/s)

All station piping shall be supported using flange connected pipe stands. The fire pump
shall be located on a steel skid (see below). The Contractor shall provide shop drawings

and product data sheets for the steel skid and all pumps, piping, valves, fittings, electrical

and control equipment.

625 Discovery St. Victoria, BC V8T 5G4 www.islanderengineering.com
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3.2 Domestic Pumps

To meet the domestic water supply pump design criteria specified in Section 2.1, a
Grundfos pressure booster system (Hydro MPC E 2CR95-2-2 3x575V Basis) has been
selected for approval by CBWD. The accompanying specifications have been included in
Appendix "A" and have been summarized below:
> Delivers approximately 27 L/s (430 USGPM) @ 39.8m (56.6psi) TDH
» Contains 2 vertical, multistage centrifugal pumps, type CR95-2-2
» Pump rotating parts in contact with pumped liquid are made of ANSI 304 stainless
steel
> All pumps are speed controlled
» Each pump is equipped with an external variable frequency drive in panel
a. Hydro MPC-EC maintains constant pressure through continuous adjustment
of the speed of the pumps
b. The system performance is adapted to the demand through cutting in/out
the required number of pumps and through parallel control of the pumps in
operation
¢. Pump changeover is automatic and depends on load, operating hours and
fault

> Dry-running protection is standard with use of pressure transducer on suction

manifold
d. Control MPC in a UL 12 steel control panel enclosure including main

disconnect switch, all required fuses, motor protection, switching equipment

and microprocessor-controlled CU 352.

3.3 Fire Pump
To meet the fire flow demand requirements specified in Section 2.2, a Peerless, AEF
horizontal split case single stage diesel fire pump (Peerless - 8AEF20G) on a steel skid
complete with a diesel engine to provide backup power. Preliminary fire pump system
configuration has been coordinated with Chamco Industries Ltd. The pump specifications
have been included in Appendix "B" and have been summarized below:

> Delivers approximately 133 L/s (2,100 USGPM) @ 32.3m (46psi) TDH

ISLANDER ENGINEERING LTD. 623 Discovery St. Victoria, BC V8T 5G4 www.islanderengineering.com
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> 291mm impeller (11.46 inches)
> 75hp, pump speed of 1780 RPM, Diesel

All equipment will be mounted on 8 wide x 12 long structural steel skid with following

components:

» (€6 x 8.2 main structure members

» Checker-plate decking

» Four (4) lifting lugs c/w 100% MPI testing

» Sand blasted to SSPC-6, primed, and painted grey enamel

All skid piping shall be carbon steel as per the following:

One (1) 10" fire pump suction piping with one 150# flange connection at skid edge
One (1) 10" fire pump discharge piping with 150# flange connection at skid edge
One (1) 8" test flow meter line with one 150# flange connection at skid edge

For above, the piping is AL06B, Sch. 40 or standard, with A234WPB weld fittings, and
A105N ANSI flanges. All welding is done to ANSI B31.3 and hydro tested to code.

YV V V V

10% radiography is included

> All piping and welded fittings to be sand blasted to SSPC-6, primed, and painted red
enamel

> All piping 2" and smaller is 304 stainless steel

» Al sensing lines are stainless steel tubing c/w stainless steel fittings

A final detailed skid design package shall be procured from Chamco (or an approved equal)

upon approval of the system design by CBWD.

3.4 Electrical and Controls

Electrical controls and communication will be in accordance with CBWD Engineering
Specifications and Drawings Section 9.03. Communication between the Ordano Reservoir
and the proposed booster station will be accomplished using the existing hard wired Telus
or Shaw network and will be compatible with the existing CBWD communication system. A
Schematic Design Report completed by AES Engineering dated March 39, 2021 summarizes

the available electrical services adjacent to the site and details the on-site power and

{SLANDER ENGINEERING LTD. 623 Discovery St. Victoria, BC' V8T 5G4 ‘www.islanderengineering.com
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communication requirements for the proposed booster station. Detailed design drawings
completed by AES have been included with this submission. As per the AES drawings, three
phase power is available from a nearby BC Hydro transformer bank (transformers are 10kVA

each) located approximately 100m from the Site on McGill Road.

The existing transformer bank presently provides power to the site via overhead cables
which terminate on a site service pole before dipping underground through a pilaster to
service the existing buildings. AES is proposing to demolish the existing dip service and
install new power and communications pilasters to service the proposed booster station
and existing building. A communication connection to the local telephone and internet
networks was confirmed on the existing overhead system which connects to the service

pole on-site before proceeding overhead to a communication pilaster along the corner of

the existing site.

3.5 Pump Building

The domestic and fire pumps, piping, valves, electrical and communications equipment are
to be housed in a structure and shall consist of the following general components:
* Building footprint of 42.25 sq.m. (455 sq. ft.)
¢ Reinforced concrete blocks to CSA $304.1-14 ‘Masonry Design for Buildings' and
CSA A371 "Masonry Construction for Buildings'’
» Reinforced concrete slab
* Timbre roof truss complete with membrane and metal roof
* Roof trusses to be designed with suitable lifting rungs to accommodate
maintenance requirements
» Double layer of 5/8” fire wall drywall on the ceiling
* Roof water leaders and footing drains connecting to Site drainage system
¢ Wall mounted electric heat
* Gable ends to be finished with hardy plank
* Wall mounted vents will be utilized for diesel fire pump exhaust
* Wall mounted louvers will be installed to create adequate cross ventilation as per

Avalon Mechanical Specifications

www.islanderengineering.com
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¢ Access hatch to attic will be installed at time of construction
All design and construction shall be completed to the latest version of the British Columbia
Building Code. Detailed design drawings completed by GC have been included with this

submission.

4 CLOSURE

The design brief for the proposed booster pump station located at the Ordano Reservoir

site within the Cowichan Bay Water District has been prepared by,
ISLANDER ENGINEERING LTD.

Please contact the undersigned if you have any questions or concerns.

Yours Truly,
23786
c%\:,ss:d¢
G s
B (@

2021-05-16

Corey Brown, M.Eng., EIT, AScT Mike Achtem, P.Eng., CCA, PMP
Project Design Engineer Principal, Review Engineer
ISLANDER ENGINEERING LTD. 023 Discovery St. Victoria, BC V8T 5G4 www.islanderengineering.com
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APPENDIX A

Grundfos Hydro MPC-EC 2CR 95 2CR95-2-2 3X575V
Basis







GRUNDFOS »1\ Grundfos Quotation System 20.5.0

Pump Performance Datasheet

| Customer : Quote Number/ ID 1 843320

Customer ref. / PO : Model : Hydro MPC-EC (CUE) 2CR 95-2-2
Tag Number 1001 3x575V 60Hz
Service : Part Number : Customn system
Quantity 1 Stages 4
Quantity of pumps : 1 active + 1 standby Based on curve number :95-2-2 SB
Date last saved : December 18, 2020 10:21 AM
Operating Conditions Liquid
System flowrate :27.00 Vs Liquid type : Cold Water
Flowrate per pump :27.0010s Additional liquid description !
Differential head / pressure, rated (requested) :131.2 ft Temperature, max :68.00deg F
Differential head / pressure, rated (actual) $131.3 1 Fluid density, rated / max :1.000/1.000 SG
Suction pressure, min / max :0.00/0.00 psi.g Viscosity, rated :1.00cP
NPSH available, rated : Ample Vapor pressure, rated : 0.34 psi.a
Site Supply Frequency 160 Hz Material

| Power Supply : 3ph 675V Material selected : Standard - Cast Iron / 304
Performance Stainless Steel
Speed, rated : 3209 rpm Pressure Data

| Speed, maximum : 3533 rpm Pump shut off pressure :184.5ft H20.g
| Speed, minimum : 800 rpm Maximum allowable suction pressure : 145.0 psi.g
Pump efficiency _ _ :78.64 % Driver & Power Data (@Max density) -
NPSH required / margin required :10.64/0.001 Motor sizing specification : Max pawer (non-overloading)
Ing (imp. eye flow) / S (imp. eye flow) : 53 /220 Metric units Margin over specification - 0.00 %
Head maximum, rated speed 11849 ft Service factor :1.00
Head rise to shutoff :40.84 % Rated power (based on duty point) .118.03 hp
Flow, best eff. point 12594 s Max power (non-overoading) :18.03 hp
Flow ratio, rated / BEP :104.09 % Nameplate motor rating : 26.00 hp / 18.64 kW (Fixed)
| Speed ratio (rated / max) :90.83 % | Panel Max FLA * “70 A
Head ratio (rated speed / max speed) 175.57 % * addition of pilot pump, up-sizing HP, or 3x575V will affect System FLA
Cq/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] :1.00/1.00/1.00/1.00
Selectin status :Acceptable
PEI(VL) 0.
ER (VL) : 565
, 250 l i | | 100
3533 rpm (1) | | ' |
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System flow - I/s

GRUNDFOS Canada Inc. (GCA) - 2941 Brighton Rd. - Oakville, ON L6H 6C9
phone: (905) 829-9533 - fax: (905) 829-9512 - www.GrundfosExpressSuite.com
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Hydro MPC E (CUE) with CR pumps
QUOTE NUMBER / ID 843320 UNIT TAG 001 QUANTITY 1
SERVICE
REPRESENTATIVE SUBMITTED BY DATE
ENGINEER APPROVED BY DATE
CONTRACTOR ORDER # DATE
Hydro MPC-EC (CUE) Part N/A
2CR 95-2-2 3x575V 60Hz Number
3533 rpm
Flow Per Pump 27.00V/s Material Standard - Cast Nameplate HP 25 HP
Head 131.2 ft Iron / 304 Stainless | Rated Power 18.03
Liquid Cold Water Steel Enclosure TEFC
Temperature 68.00 deg F Pump shut off pressure 184.5ft H20.g Voltage 5§75V
NPSHr 10.64 ft Max Allowable Suction 334.5 ft H20.g Phase 3 Phase
Viscosity 1.00 cP Pressure .
Specific Gravity 1.000 G Pump Efficiency 78.64 %
PEI (VL) 0.45
ER (VL) 55
250 : - ; . . ‘ 100
s i ’ . |
3533 rpm (1 i ‘ . . |
225 4 Lfgm (E _)._._J._....._ i = | | GNP SURRUR | =S | L — 90
| ] f l |
| ; | |
200 ' j— feeat= ‘——--" L.
! | .
s !#1 = . _._J_ 1 70
| | | =
150 60 2
= 2
' [F]
T 125 50 .§
8 5
I
100 w0 =
£
S
o
75 - 30
50 -1 20
25 10
0 0
e 30
:
) 15
a
< 0
85

System flow - I/s

GrunDros %%







GRUNDFOSs %%

Grundfos Quotation System 20.5.0

Pump Performance Curve
250 100 [

Pump efficiency - %

pressure, rated

Pressure control curve

: Quadratic control curve

225 s e 90
200 { - — 80
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175 —1 70
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A
50 b —(2} 20
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&z ¥ 1 |
= L
15 o e
w |
o |
= 0 ;
75 80 85
System flow - Ifs
A _ _
Customer Model : Hydro MPC-EC (CUE) 2CR
Customer ref. / PO 95-2-2 3x575V 60Hz
Tag Number £ 001 Stages :2
Service . Speed, rated 3209 rpm
Quantity 1 Based on curve number . 95-2-2_SB
Quote Number / ID : 843320 Pump efficiency :78.64 %
Date last saved : December 18, 2020 10:21 AM Rated power (based on duty point) :18.03 hp
System flowrate : 27.00 lis NPSH required 10,64 ft
Flowrate per pump 1 27.00 s Fluid density, rated / max :1.000/1.000 SG
Differential head / (13121t Viscosity - 1.00 ¢P

GRUNDFOS Canada Inc. (GCA) - 2941 Brighton Rd. - Oakville, ON L6H 6C9
phone: (905) 829-9533 - fax: (905) 829-9512 - www.GrundfosExpressSuite.com
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Pump Performance Curve

Grundfos Quotation System 20.5.0
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System flow - I/s
|Project name : Default Tag Number 1001 Speed, rated - 13200 M 1
Consulting engineer Service : System flowrate 127.00Vs ‘
Customer Model : Hydro MPC-EC (CUE) 2CR Flowrate per pump 127001/
| Customer ref. / PO : 95-2-2 3x575V Differential head / pressure, rated  : 131.2 ft
Quote Number/ ID : 843320 Quantity 60Hz: 1 Rated power (based on duty point)  : 18.03 hp
Date last saved : December 18, 2020 10:21 AM | Quoted By (Sales Office) : Grundfos Canada Inc. (S3CA} |Max power (non-overioading) 118,03 hp
Pressure control curve : Quadratic control curve Quoted By (Sales Enginesr) : Chris Check Pump efficiency 17864 %
Based on curve number : 85-2-2_SB —

GRUNDFOS Canada Inc. (GCA) - 2941 Brighton Rd. - Oakville, ON L6H 6C8
phone: (905) 829-9533 - fax: (805) 828-9512 - www.GrundfosExpressSuite.com
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Multi-Speed Performance Curve

Grundfos Quotation System 20.5.0
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Project name : Default
Consulting engineer :
Customer

Customer ref. / PO :

Quote Number / ID 1 843320

: December 18, 2020 10:21 AM
: Quadratic control curve

Date last saved
Pressure contro! curve

System flow - I/s

Tag Number 1 001

Service :

Model : Hydro MPC-EC (CUE) 2CR
95-2-2 3x575V

Quantity 680Hz : 1

Quoted By (Sales Office) : Grundfos Canada Inc. (GCA)

Quoted By (Sales Engineer) : Chris Check

Speed, rated : 3209 rpm
System flowrate :27.00 Vs
Flowrate per pump 127.001/s
Differential head / pressure, rated  : 131.2 1

Fluid density, rated / max :1.000/ 1.000 8G
Viscosity :1.00cP

Based on curve number : 95-2-2_SB

GRUNDFOS Canada Inc. (GCA) - 2941 Brighton Rd. - Oakville, ON L6H 5C8
phone: (905) 829-9533 - fax: (905} 829-9512 - www.GrundfosExpressSuite.com
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Project name

Performance Data

Mechanical Limits

Radial load, worst case -
Radial load limit -
impeller peripheral speed, rated -
Impeller peripheral speed limit -

Consuiting engineer Service :
Customer Model : Hydro MPC-EC (CUE) 2CR 95-2-2
Customer ref. / PO 3x575V 60Hz
Quote Number / ID : 843320 Quantity 1
Date last saved : December 18, 2020 10:21 AM Quoted By (Sales Office) : Grundfos Canada Inc. (GCA)
Stages -2 Quoted By (Sales Engineer) : Chris Check

Speed, rated : 3209 rpm

Head, maximum speed, rated flow 1 173.7 1t Stages, maximum 12

Head, minimum speed, rated flow 1407.01t Stages, minimum 12

Head maximum, rated speed 11849 ft Pump speed limit, maximum : 3533 rpm
Efficiency adjustment factor, total :1.00 Pump speed limit, minimum : 900 rpm
Power adjustment, total :0.00 hp Curve speed limit, maximum : 3533 rpm
Head adjustment factor, total :1.00 Curve speed limit, minimum 1 900 rpm
Flow adjustment factor, total :1.00 Variable speed limit, minimum : 900 rpm
|NPSHR adjustment factor, total :1.00 'Solids diameter fimit :0.01in
NPSH margin dictated by pump supplier :0.00fi Energy indexes

NPSH margin dictated by user 1 0.00 ft ER (VL) 165

NPSH margin used (added to ‘required' values) :0.00 ft PE! (VL) :0.45

Torque, rated power, rated speed :0.56 hp/100 rpm Driver speed, full load 3525 ipm
Torque, maximum power, rated speed : 0.56 hp/100 rpm Driver speed, rated load : 3546 rpm
Torque, driver power, full load speed : 0.71 hp/100 rpm Driver efficiency, 100% load :N/A
Torque, driver power, rated speed : 0.71 hp/100 rpm Driver efficiency, 75% load :N/A
Torque, pump shatt limit - Driver efficiency, 50% load :N/A

Stage, Speed and Solids Limits

Typical Driver Data

Grundfos Quotation System 20.5.0

Pump Performance - Additional Data
j : Default Tag Number 1 001

DEsystemiitierentialpressure
leferentlal pressure, rated flow, rated diameter (psi)
Differential pressure, shutoff, rated diameter (psi)

leferentlal pressure, shutoff, maximum diameter (pSI)

Various Performance Data Head (ft) Pump NPSHr{ft) Power (hp)
Sl e Gl N efficiency (%) i

Shutoff, rated dlameter 0.00 184.9 - - 9.36
Shutoff, maximum diameter 0.00 2241 - - 12.50
MCSF - - - - -
Rated flow, minimum diameter 27.00 407.0 - - -
Rated flow, maximum diameter 27.00 173.7 78.52 - 23.90
BEP flow, rated diameter 25.94 136.7 78.82 10.26 18.01
120% rated flow, rated diameter 32.40 95.26 70.59 14.76 17.49
End of curve, rated diameter 37.59 50.26 46.09 24,31 16.40
End of curve, minimum diameter 10.54 3.95 46.09 1.91 0.36
| End of curve, maximum diameter 41.39 60.93 46.09 29.47 21.89
Maximum value, rated diameter - 184.9 78.82 - 18.03
Maxrmum value, maximum diameter

Vi@ Dénsity, rateq

80.00
96.99

{@ Density,imax

80.00
96.99

. @ Suction

@'Suction _
spresstire, max

! -.-_:pr_essur_e, rated |

@ Suction =

_@suction |
{pressure,; max

| pressure, rated

Drscharge pressure

fDischarge pressure, rated ﬂow, rated drameter (ft H20.g) 131.0
Discharge pressure, shutoff, rated diameter (ft H20.g) 184.5
Discharge pressure. shutoff. maximum diameter (ft H20.g) 223.7
; i SR ST R Ao T R

32,25

M

MaX|mum ﬂowlrated ﬂow rateddlameter . 139 22 % JHead rated drameter/ head mlmmum drameter rated ﬂow

GRUNDFOS Canada Inc. (GCA) - 2941 Brighton Rd. - Oakville, ON L6H 6C9
phone: (905) 829-9533 - fax: (905) 829-9512 - www.GrundfosExpressSuite.com
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Panel Part Number:
99554710

Description
Control MPC EC

2 X 25HP
3 X575V

Selected Options: System Fault Light, Audible Alarm, Surge Protection, Pump Run Light, Normal/Emergency Switch, Service Disconnect Switch

| 0 | 6182019 | control MPC EC | This drawing and its content is the property | .
1 9B/201J 2 X 25HP | of GRUNDFOS. It may not be copied for third | *ROJECT: 95554710
3 X 575V third parties or competitors. Changes are only — G n u N D Fos l \
— l to be made by GRUNDFOS. EDW-CD-GPC-1237 I
2T T —| Panel Part Number: 99554710 | sheem: 110




"



** power supply wires in front of main disconnect switch have dangerous voltage
even though the main disconnect switch is off.

** Control panel must be connected professionally to the earth / ground.

by the VFD and does not require any additional motor overload protection.

** GRUNDFOS MLE motors have an integrated variable frequency drive (VFD) which provides
motor overload protection. If a system utilizes MLE motors, the motor overload protection is provided

Feeder Circuit Protection: Largest Motor FLA and " Wire Type Color  |Abbr.
eeder circuit protection to be provi by others. - »
Type and size to be based on local, state and Ean?I MaXImum FLA +12/24VDC BU
national electrical codes Mator II’owuir/ PLC Blue
!_Horsepower ZSHP B :;/ZES\ZDC _ M| |
SCCR Rating: ;30 kA RMS Symmetric, Motor FLA 34FLA Power/PLC Blue w/White Stripe | BUWH
Input(s)
UL Type Rating: 12 | Panel Max, FLA | 70FLA LISVAC Primary | plack BK
| ne Power - I
115VAC Neutral | White WH
_Ground/PE | Green/Yellow Stripe | GNYE |
Analog Inputs Orange | 0G
Analog Outputs | Orange | 06
Digital Inputs )
(CU Components) V'°|Et_ vr
| Ground for
. . . Digital Inputs Violet w/White Stripe | VTWH
Safety / Application Notes: (CU Components) |
** Please Reference the "BOOSTERPAQ - HYDRO MPC" Digital Outputs | Yellow _ YE
Installation and Operation Instructions T -
" " i Power L3 Red RD
BEFORE" Applying power to Panel. e T W o
All Other Wiring | Brown BN

Cross Reference Definition

Wire Types

(##-#4)
Sheet-Row

| Internal Panel Wire
External Wire Ty I T T I Tl

L

| 0 | 6182018 | rontro] MPC EC [This drawing and its content Is the property .
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1
2 | Article Number Mark Manufacturer | Reference Description Quentity | Component Type
3 316261241 F80 ABB | E9330CCS Fuse Block; 3P, 30 A, Class CC, Indicator, Padlockable 1 Fuse Block 3-pole
4 - —
5 |1316:261226 FB1, FB2 ABB E9360J5 Fuse Block; 3P, 60 A, Class J, Indicator, Padiockable in Open Position 2 Fuse Block 3-Pole
6 [13-1666-1615 MDS1 A88 OHYBOLG Disconnect Handle; Red/Yellow, 30/60/100/250A, Type 4, 4, 3R, 12 1 Main Disconnect Switch
7 13-16-66-1348 Ds1, DS2 ABB OHYS2R] (Old# OHY2RJ) Disconnect Handle; Red/Yellow, for Side Mount, Type 3R 2 Service Disconnect
8
g |13-16-66-1506 MDS1 ABB OHZX10 Alignment Ring; Use on all Pistol Grip Handles 1 Main Disconnect Switch
10 | 13-16-66-1433 MDS1 ABB 051006312 Disconnect Switch; 100A, Fuseable, 600V, 3-Pole, Class J, Center Shaft 1 Maln Disconnect Switch
1 14316661437 MDS1, MDS1 ABB 0551606113 Touch Safie Cover for Disconnect switch; 1004, 600V, 3-Pole, UL98 2 Main Disconnect Switch
7 1) I ——— : = _ N ittt
13 |13-16-66-1383 DS1, DS2 ABB OT63FT3 (Old# OT4SET3) Disconnect Switch; 60A, 600V, 3-Pole, Front Mount 2 Service Disconnect
14 [13-16-66-1610 MDS1 ABB OXP6X500 Disconnect Shaft; 19.7", 6x500 1 Main Disconnect Switch
15 11516861024 MDS1 ABB 024 Terminal Lug Kit; Line Side, 100/200A Disconnects, 14-2/0AWG wire, 6 Pack 1 Main Disconnect Switch
16
17 |13-16-86-1021 MDS1 ABB OZXA-175 Terminal Lug Kit; Load Side, 100/200A Disconnexts, (6) 6-14AWG, 3 Pack 1 Main Disconnect Switch
18 [13-16-81-1453 cr Acme TB250B005C Transformer; 250 VA, P/20B/230/460V, S/115V 1 Controls Transformer
19 -
F4,F5,F6,F7,
13-16-26-1263 F.Shaw A4I50 Fuse; 507, 600V, Class J 6 Fuse
20 F8,F9
21 |13 1626-1244 F22,F23,F24  |F.Shaw A4380 Fuse; 80A, 600V, Class 1 3 Fuse
22 f— — 1 —
23 | 13-16-26-1061 Fi,F2 F.Shaw ATQR2 Fuse; 2A, 600V, 13/32" x 1 1/2", Class CC 2 Fuse
24 | 13-16-26-1063 ] F.Shaw ATQR3 Fuse; 3A, 600V, 13/32" x 1 1/2", Class CC 1 Fuse
5 |131656-1029 AH1 Floyd Bell SP-1081 Alarm; 120V, 95db, Reduced Sensitivity, Extra Fast Warble, Panel Mount 1 Audible Horn
2 —
27 | YX0IXE030 CUE1, CUE2 Grundfos 96754696 CUE; 25HP, 380-500VAC 3PH in, 37.5A 2 VFD
28 | 13-16-39-1093 Cu3s2-1 Grundfos 98146952 | (CM) Logic Module; Grundfos MPC Controller (CU352) 1 Cu3s2
29 =
3 |131646-1073 CRI, CR2 Idec RI25-CL-A120 Relay; 120V, DPDT, 84, Indicator 2 i:‘;‘;‘y‘* Relay , System Fault
31 i — =k —
2 |13:1646-1283 CRL, CR2 Idec SR5-07LW Socket; 8 Pin, DIN/Pnl M, for RJ Relays 'gﬁa";“ Relay , System Fault
33 | g5-pp-as36-02 1 | orenco 65-BP-4836-02 | Backplate; 48x36, Stesl, Pre-Drilled, Layout 02 1| Main electrical doset
34— ! i — -
35 | 13-66-11-1130 SAB1 |ost 13-66-11-1130 | Bracket; Surge Arrestor 1 |sABracket
O_!M Control MPC EC | This drawing and its content is the praperty | 5o vt 99554710
1 9/3/2019 | 2 X 25HP of GRUNDFOQS. It may not be copied for third )
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1
2 | Article Number | Mark !Manufacturer Reference Description Quantity | Component Type
3 65-ELEC-BRKT-2HOA SWB1 0s1 65-ELEC-BRKT-2HOA Bracket; HOA or N/E Switch, x2 1 NE Bracket
4 — - —
5 65-LIGHT-1R-032 ALl 0SI 65-light-1R-032 Push Button Light; Fault, Push to Sllence 1 System Fault Light
6 | 65-SWITCH-2-12 NE1 , NE2 0sl 65-SWITCH-2-12 Switch; Two Position, 1-NO, 1-NC 2 Normal/Emergency Switch
7 65-TB-CU352-DB X101 | o8t 65-TB-CU352-DB Terminal Blocks; Double Stack, X10 CU352 Terminals 1 U352 Terminal Blocks
8 AT T S
9 65-TB-PT-50A XP11,XP21 0sL 65-TB-PT-50A Terminal Blocks; Single Pump Pass Through, 50A 2 Pump Power Terminal Blocks
10 GLO, GL1, GL2,
11 [13-16-86-1680 QG2 Raco TAZ-Bulk Ground Lug; 2AWG, Burndy 8 | GroundLug
. '
12 GL22
13 13-21-11-1315 Fanl Rittal 3243.110 (Old¥ 3326.117) Axial Fan; 323/353 cfm, 120V, 50/60 Hz, NEMA 12 1 | Cooling Fan
14 —
15 13-21-11-1325 Fanl Rittal 3243.200 (Old# 3326.207) Exhaust Grille; for 323/353 cfm 1 Cooling Fan
16 |13-21-11-1272 L1 Rittal FSK1216C Floor Stand Kit; 12"x16", Carbon steel, 12 ga, RAL 7035, for AE & WM 1 Main electrical closet
17 113-21-11-1042 Lt Rittal | WM483616NC Enclosure; 48x36x16, Steel, Single Door, Backplate Included 1 Main electrical closet
18 T
19 13-16-61-1010 SAL Schneider Electric SDSA 3650 Surge Arrestor; 3 Phase, 600V, WYE 1 Surge Arrestor
20 y31636-1421 PRL1, PRL2 Siemens 35U11036AA401AA0 Pilot Light; Green, 110 VAC Complete 2 :::‘f_l ;hlzun Light , Pump 2
n | - ! [
22 13-16-31-1095 Themnl Stega VESNO-01141.5-00 Themmostat; 32-140 Deg. F 1 Thermostat
3 )
24
25
26
27
28
29
30
31
32
33
34
35
| 0 | 61872019 | contro]l MPC EC | This drawing and its content is the property PROJECT: 99554710
i DR A GRUNDFOS »

to be made by GRUNDFOS.

_ | 3 x 575 third parties or competitors. Changes are only
I EDW-CD-GPC-1237

B —

] [ panet Part Number: 99554710 | sHeeT:

1010

[ ECRey |




L3

.58 §



Company name: Gr nd os

N Created by:
GRUNDFOS »\ ™™
Date: 12 18 2020

99441163 HYDRO MPC-E 2 CR95-2-2

70
4
|4
i |
77.60

2
-
37.00

04'8L

7.20

01’99

Note All nits arein in nless ot erwise stated.
Disclaimer T is simpli ied dimensional drawing does nots ow all details.

Printed from Grundfos Product Center [2020.11.045]

11






“

ISLANDER

ENGINEERING

APPENDIX B

Peerless AEF - Horizontal Split Case Single Stage

Fire Pump







PEERLESS

Customer

Pump Performance Datasheet
Quote Number / ID :

Peerless Express 20.4.2

8AEF15G

Customer ref. / PO Peerless Model

| Tag Number Stages 1

Service : Based on curve number : 8BAEF15G-1780Fix Rev May 2019
Quantity 1 Date last saved

Operating Conditions
Flow, rated
Differential head / pressure, rated (requested)

: 2,000 USgpm
: 50.00 psi

Liquid type
Additional liquid description

: Cold Water

:0.00in

Differential head / pressure, rated (actual) : 50.02 psi Solids diameter, max

Suction pressure, rated / max :0.20/12.10 psi.g Solids concentration, by volume :0.00 %

NPSH available, rated : Ample Temperature, max 168.00deg F

Site Supply Frequency 160 Hz Fluid density, rated / max :1.000/1.000 SG
Performance Viscosity, rated :1.00 ¢cP

Speed, rated 11780 rpm Vapor pressure, rated : 0.34 psi.a
Impeller diameter, rated :11.66in Material
Impeller diameter, maximum :15.25in Material selected : Cast Iron
Impeller diameter, minimum :11.00 in Pressure Data
Efficiency _ _ 173.96 % Maximum working pressure : 69.85 psi.g
NPS_H required / margin required :-1001 Maximum allowable working pressure  : 175.0 psi.g
Ns (imp. eye flow) / Nss (imp. eye flow) :1,498 /- US Units Maximum allowable suction pressure :N/A
MCSF i Hydrostatic test pressure T N/A
Head, maximum, rated diameter : §7.75 psi
Head rise to shutoff :15.50 % [
Flow, best eff. point . 2,402 USgpm
Flow ratio, rated / BEP :83.26 % ‘
Diameter ratio (rated / max) 1 76.46 %
Head ratio (rated dia / max dia) :54.98 %
Cqg/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] :1.00/1.00/1.00/1.00 ‘
Selection status : Acceptable .
Performance based on test acceptance - Hyd Inst 14.6 Unilateral (1U)
The rated point is the only guaranteed point (within the specified Hl grade) on the performance curve,
The published closed valve head has a +6% tolerance.
Other specified duty points, including their tolerances, shall be per separate agreement between Peerless Pump Co. and buyer.
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Chamco Industries Ltd. - Caigary - 8900 Venture Ave SE - Calgary, AB T3S 0A2
phone: (403) 777-1263 - fax: (403) 777-1207






PEERLESS
PUMP® Peerless Express 20.4.2

Pump Performance Curve

Performance based on test acceptance - Hyd Inst 14.6 Unilateral (1U)
The rated point is the only guaranteed point {(within the specified HI grade) on the performance curve.
The published closed valve head has a +6% tolerance.
Other specified duty points, including their tolerances, shall be per separate agreement between Peerless Pump Co. and buyer,

100
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é 50 __.-____,..-—-""" .-v"""_‘— Power
—
g
o 25
-0
150
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105 15.25in
S 62
‘w90 . 2 -
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& ‘ % 8 79
.é 75 .k
& 2N / j T~ 79 g
£ & l11sein » 76
// /7 7 72
25 ———-/ /"'""__ b7
100 P f—— 3‘\
30 \/ N
15 _—
~ S~
0
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 |
Flow - USgpm
Customer o - o Peerless Model : 8AEF15G
Customer ref. / PO Stages 1
Tag Number Speed, rated 1780 rpm
Service Based on curve number : 8AEF15G-1780Fix Rev May
Quantity 2019
Quote Number / ID Efficiency 17396 %
Date last saved Rated power (based on duty point) :78.9 hp
Flow, rated : 2,000 USgpm NPSH required -
Differential head / - 50.00 psi Viscosity :1.00 cP
pressure, rated Cq/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] :1.00/1.00/1.00/1.00
Fluid density, rated /max : 1.000/1.000 S .
TFlow S : i |Efficiency | NPSH Thrust, total
~ (Usgpm) | il /1 1A T2 %) SIS X i E: | e o) SEE i 5 2 S 1)
0 57.75 0.00 437 - -
463 657.45 29.97 51.7 - -
925 56.64 50.58 60.4 - -
1,388 54,78 64.20 69.1 - -
1,851 51.44 72.36 76.7 - -
2,313 46.35 75.72 826 - -
2,776 39.33 74.08 86.0 - -
3,238 30.35 66.39 86.4 - -
3,701 19.51 50.76 83.0 - -
L 4,164 7.01 2442 69.8 - -
Chamco Industries Ltd. - Calgary - 8900 Venture Ave SE - Calgary, AB T3S 0A2 q g

phone: (403) 777-1253 - fax: (403) 777-1207






Customer
Customer ref. / PO
Tag Number
Pump Model

: 8AEF15G
Construction

Quote Number/ID
Service
Date last saved

Quantity

Peerless Express 20.4.2

Construction Datasheet

Listings and Approvals

E:ir:ect;cr:lré )of Rotation (viewed from Clockwise (RH) UL No
Suction Flange Diameter 10.00in FM Yes
Suction Flange Rating 125lb ANSI Flat faced uLc Yes
Discharge Flange Diameter 8.00in CE No
Dicharge Flange Rating 125lb ANSI Flat faced NSF61 No
Impeller Diameter 11.66 in NSF372 No
Bearing Type Single Row Engine Information
Bearing Lubrication Grease Manufacturer -
Maximum Working Pressure 69.85 psi.g Model -
Pump Seal Packing seal Coaling type N/A
Rotor Group N/A Rated speed N/A
Rated power N/A

Pump Casing Cast Iron Derated power N/A
Impeller Silicon Brass Installation elevation 1,200 in
Pump Shaft Carbon steel Installation temperature (max) 68.00deg F
Shaft Sleeve 304SS with O-ring Engine voltage N/A
Case Ring Bismuth tin bronze Preheater voltage N/A
Impeller wear ring Integral Fuel supply None
Paint Peerless Fire Red Tier N/A
R Additional information | Silencer type None
Pmp ase o lA Silencer size N/A
Mounting Bare pump Silencer configuration N/A
Max suction pressure** 12,10 psi.g Flexible exhaust connection N/A

' = Testing = = Drive shaft type N/A
Hydraulic performance test Non-witnessed per HI 14.6 1U Tank None
Hydrostatic test Non-witnessed Torsional coupling No
Curve approval No Batteries No
NPSH test N/A Rack and cables No
String fest N/A Cooling loop size N/A
Test w/ motor No Cooling loop material N/A
e S Approximate Weights |  |ULC fuel lines No
Bae Pump - 885 b . Fuel system No
Driver N/A Ventiliation N/A
Base N/A Base mounted controller adapter No

19







PEERLESS
PUMP’ Peerless Express 20.4.2

Pump Performance - Additional Data

Project name Tag Number

Commissioned Service :

Representative Model : BAEF15G

Customer Quantity 1
| Customer ref. / PO Quoted By (Sales Office) : Chamco Industries Ltd. - Calgary
Quote Number / ID Quoted By (Sales Engineer) : Song Deng

Date last saved Speed, rated : 1780 rppm

Stages

Performance Data Stage, Speed and Solids Limits

Head, maximum diameter, rated flow : 90.94 psi Stages, maximum |

Head, minimum diameter, rated flow : 43.68 psi Stages, minimum 1

Head, maximum, rated diameter : 57.75 psi Pump speed limit, maximum : 1780 rpm
Efficiency adjustment factor, total 1 1.00 Pump speed Iimit: minimum 11780 rpm
Power adjustment, total :0.0hp Curve speed limit, maximum : 1780 mpm
Head adjustment factor, total :1.00 Curve speed [imit, minimum 11779 rpm
| Flow adjustment factor, total :1.00 Variable speed limit, minimum : 700 rpm
NPSHR adjustment factor, total :1.00 | Solids diameter limit :0.74in
NPSH margin dictated by purp suppier £ 0.0
NPSH margin dictated by user :0.0ft Driver speed, full load 1 1780 rpm
NPSH margin used (added to 'required’ values) : 0.0 ft Driver speed, rated load : 1784 rpm

Mechanical Limits Driver efficiency, 100% load : N/A

Torque, rated power, rated speed 1 4.43 hp/100 rpm Driver efficiency, 75% load - N/A
Torque, maximum power, rated speed : 4.86 hp/100 rpm Driver efficiency, 50% load :N/A
Torque, driver power, full load speed : 5.62 hp/100 rpm

Torque, driver power, rated speed : 5,62 hp/100 rpm

| Torque, pump shaft limit -
'Radial load, worst case -
'Radial load limit -
impeller peripheral speed, rated -
: Impeller peripheral speed limit -

anc NPSHriff) Power (hp)

“Various PerformanceDatal | Flow(USgpm) | Head (psi) Efficiency (%)

Shutoff, rated diameter 0 57.75 - - 43.7
Shutoff, maximum diameter 0 104.8 - - 79.0
MCSF - - - - -
Rated flow, minimum diameter 2,000 43.68 75.83 - 67.2
Rated flow, maximum diameter 2,000 90.94 71.93 - 147.5
BEP fiow, rated diameter 2,402 45.15 75.81 - 83.5
120% rated flow, rated diameter 2,400 45,18 75.81 - 83.4
End of curve, rated diameter 4,164 7.01 24,42 - o 69.8
End of curve, minimum diameter 3,814 8.96 29.81 - 66.9
End of curve, maximum diameter 4,648 20.18 38.14 - 143.5
'Maximum value, rated diameter - 57.75 75.81 - 86.6
Maxrmum value, maximum diameter - - 79.55

i@ Density, max

System differential pressure.. . [T @Density,rated rE RS

leferentral pressure, rated flow, rated diameter (psi) 50.00
Differential pressure, shutoff, rated diameter (psi) 57.75
104.8

leferentlal pressure, shutoff, maximum diameter (psi)
Dischargepressure rit ~ | @Sdction

@ Suction” _"_ ° @ Suction

PR s | pressursrated | p é’; g_rgsmai _pressure, rated | pressure, max
Discharge pressure, rated ﬂow, rated dlameter (psi.g) 62.10
Discharge pressure, shutoff, rated diameter (psi.g) 57.95 69.85

116.9

Dlscharge pressure shutoff maX|mum dlameter (pSI g)

11447 %

o 208.18 % |Head rated dlameter I head minimum dlameter rated ﬂow

Maximum ﬂow / rated ﬂow, rated diameter

Chamco Industries Ltd. - Calgary - 8800 Venture Ave SE - Calgary, AB T3S 0A2
phone: (403) 777-1263 - fax: (403) 777-1207
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PEERLESS
PUMP° Peerless Express 20.4.2

Pump Performance - Additional Data

NFPA 20 Data
: 70.00 psi (140.00 %) Minimum allowed runout flow

Maximum allowed head at shutoff : 3,000 USgpm (150.00
Actual shutoff head : 57.75 psi %)
14,164 USgpm

Minimum allowed head at 150 % flow : 32,50 psi (65.00 %) Actual runout flow
Rated power {based on duty point) 1789 hp

Actual head at 150 % flow :35.22 psi
Max power (non-overloading) :86.6 hp

Product Line Options
: Diesel engine |To|erance Type

- Hyd Inst 14.6 Unilateral (1U)

Driver Type

Chamco Industries Ltd. - Calgary - 8900 Venture Ave SE - Calgary, AB T3S 0A2 ‘0 ‘
phone: (403) 777-1253 - fax: (403) 777-1207






Peerless Express 20.4.2

: 8AEF15G
Stages =1
11780 rpm

Customer ref. / PO

Condition #

Description - -

Temperature, max deg F 68.00 68.00

Fluid density, rated / max SG| 1.000/1.000 | 1.000/1.000

Viscosity, rated cP 1.00 1.00

Primary condition ® (] (o] | o] O [e]

'Model T 8AEF15G '

Stages 1

Impeller diameter, rated in 11.66

Flow, rated USgpm| 2,000 2,108 ;

Head, rated (requested) psi 50.00 48.00 |

Head, rated (actual) psi 50.00 48.84 ‘ ‘

Suction pressure, rated / max psig 0.20/12.10 2.00/3.00

NPSH available, rated ft Ample Ample

Speed, rated pm 1780 1780

Selection status Acceptable Acceptable ‘ ‘

Cq/Ch/Ce/Cn 1.00/1.00/ | 1.00/1.007 | | [ ]
[ANSI/HI 9.6.7-2010] 1.00/ 1.00 1.00/1.00 |

Efficiency % 73.96 74.82

NPSH required ft - -

Submergence ft - - | - - - | -

Rated power (based on duty point) hp 78.9 | 803 _J

Chamco Industries Ltd. - Calgary - 8900 Venture Ave SE - Calgary, AB T3S 0A2
phone: (403) 777-1253 - fax: (403) 777-1207
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Peerless Express 20.4.2

Multiple Conditions Curve

Chamco Industries Ltd. - Calgary - 8900 Venture Ave SE + Calgary, AB T3S 0A2

Performance based on test acceptance - Hyd Inst 14.6 Unilateral (1U)
The rated point is the only guaranteed point (within the specified HI grade) on the performance curve.
The published closed valve head has a +6% tolerance.
Other spacified duty points, including their tolerances, shall be per separate agresment between Peerless Pump Co. and buyer.
100
g H______,_..__..-- -
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30 B
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15 NS
0 0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
| Flow - USgpm
Customer 'Model - 8AEF15G
Customer ref. / PO Stages 1
Tag Number Speed, rated - 1780 rpm
Service : Based on curve number : BAEF15G-1780Fix Rev
[Quantity 1 May 2019
Quote Number /ID | Efficiency :73.96 %
Date last saved Rated power (based on duty point) : 78.9 hp
Flow, rated : 2,000 USgpm NPSH required i-
Differential head /  : 50.00 psi Viscosity :1.00 cP
pressure, rated Cq/Ch/Ce/Cn :1.00/1.00/1.00/1.00
Fluid density, rated / : 1.000/ 1.000 SG [ANSI/HI 9.6.7-2010}
max Submergence

phone: (403) 777-1253 - fax: (403) 777-1207
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ERLESS
Peerless Express 20.4.2
General Arrangement

PLAN VIEW OF FEET

L1

{

L]

|o;u-1-:u—lI
= __T_.,_

Al

Le

-—I-E—-I

— KEYWAY

HDIA.
‘b{ / 4 HOLES

—_— —————
LH ROTATION (CCW) RH ROTATION (CW)
DETAIL SHAFT END
cP
— AW i w
AIR VENT
S — — ENERAL
1/4 NPT GAUGE GONNECTION | t;’;‘:g“,“"" A
2 PLAGES FAR SIDE ONLY Approval | Listed
* o — Rated Flow |2,000 USgpm
8 i T | { Liquid Cold Water
z Rated 50.00 psi
ss L | J_ zz D 4/2" NPT BRACKET |Pressure '
—_ DRAIN 2 PLACES  |Specific
SF - 1 N Gravity 0.89824
r DF Rated Speed | 1780 rpm
SUCTION — G DISCHARGE = z
FLANGE YX DISCHARGE FLANGE Customer
| FLANGE Quote No.
Item No.
Project
A 18.00in S 9.00in [65 [1.88in ZZ  [17.75n AW [14.75in Date
B 19.00 in S§  |16.000n 6D  |1620n 0 28,00 W 19.00 in
R 8.25n SF  |10.000n YX 33681 D 16.00in v 4.00in
J |3.38in Yy (178900 z 76.00 In G [1.12in F L (300 Pt"ggﬁ%s.s
E 7.50in X 16,00 In [oF_ [eo0m CP_ |33.75in U 1.880n

Chameo Industries Ltd. - Calgary - 8300 Venture Ave SE - Calgary, AB T35 0A2
phone; (403) 777-1253 - fax: (403) 777-1207
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Hazen-Williams & Darcy-Weisbach Minor Losses







Total Static Head (T0% Fufl) 0.3 Vs Vs
HW Stee! Pips C-Factor 100 | mm | Kork | 22 225
HW PVC Pipe C-Factor 150 | mm
incremental Flow 0.5 3y as7
Ordano Resorvoir Boosier Station {Domastic Fump Sysiem|
002 Pyl Fips (Raservoir 203 150 agol 0.0
2000 80" DY Bangl 203 0.70 0.02] 0.02
200: PVC Pipe 203 5.70 0.01| 001
200 x 2000 x 2008 Tee (Branch) 203 1.00 0.02] 0.02]
200¢ PVC Pice 203 270 001 0.01
2000 x 2008 x 2009 Tee [Lne| 203 0.20 0.00] 0.0
200¢ PVC Pize 203 9.40 0.02 02
200 x 200 x 2000 Tee Branch 203 1.00 0.02]  0.02
250 » 2006 Eccentric Beducer 0.000 | 0.003
250" PVC Ploe 250 6.00 4.00| 0.00
2508 45* Bt Bend 250 0.50 0.0 0.01
2500 x 2502 x 2500 Tee |Ling: 250 0.20 0.00] 0.00
2502 x 2500 x 2500 Tee (Line) 250 0.20 0.00| 0.00
2504 x 1500 Eccentiic Reducer 0.000 | 0.032
1508 SS Pipe 1 3.40 06| 0.0
90" DI Bend 150 0.70 06| 0.0
Bend 150 070 06| 006
XL 06 6.07)
| ] I
Head Loss (Reservoil 1o Pumg ket 37} 0.43

235

apg)  000] 000
[ 0.02] 0.02
ep1| 001] 001
003|003 0.03
aar] oot 0.01
o01] 001 001
gzl 002 0.02
0,03 _0.08] 0.
0.004 | 0.004 | 0.004
0.00| 001 001
001] 001] 001
000 000l 000
0.00| 000 000
0.035 | 0.037 | 0.038
0.07] 0.07| 0.08
008 0.07 0.07]
0. 07| 007
oo7) 107]  0.08
0.02, L2 )
Gael ol 30

CBWD Pump Station System Curve Final xls
System Haad {Domestic)

[ s Us ¥s
250 | 255 | 260 | ‘265
404 4912 420

060] o00| oof| 000
0.02] 002| 0.0z2| 097
001 ooz| vo0z2| 002
0.03] 003] 003 0.03
001| 00f| 001] 0.01
0.01 0.01 001 0.01
002| 0402] 003 0.03
0.03[ 008 (.03 0.03]

0,004 | 0.004 | D.005 | 0.0
o.0f] 00t 001| 0.01
0.01 0.01 0.01 0.01
0.00] 0.00] 000| 0.00
000 000] 000

0.040 | 0.041 | 0.043
0.08] 008 0.09
0.07] D.07| 0.08
0.07) 0.07| 0.08
[T 0.0
ons[ oog] odF
0.5 0854 0.5

vs
279

Vs Vs Us Vs Vs Vs Vs s
275 | 28.0 | 205 | 20.0 | 285 | 30.0 | 305 | 310
a3 | a4 | am 431

aoa] ooe| eoo| oot] ear] oov| 001] Gor

o003l 003 093] © 0 0.03] 0.08] .09

002| oo2| o002 o02| o002 002 0.02 02/

0.04/ 04| 0.04] 0.04] 004] 004 .05 .05

0.01] 007) 001 00f] 00t] 001 01 01

0.01] 001 001] ©001] 001] 0.01 .01 .01

0.03] 003] 003 003] 003] 003 [x] .04

0.04] 0.04] 0.04] 0D4] 004] 004] 005 0.05]

0.005 | 0.005 | 0.006 | 0.006 | 0.006 | 0.006 | 0.008 | 0.007

001} 00f] o001 001] 00f] 001! 0.07] 001

001 o001 o001 001 001] 061] 001 0.0

0.00| 000] 0.00] 0.00] -0.00 0.00| 0.00

Iis s
.5 | 320
4s9 | so7

o.gri 0.1

0.08] .09

0.02| 0.02

005 005

- 007|001

0.01] 0.01

0.04] 004

0.05| 0.05]

0.007 | 0.007
001|001

0.01 0.01

0.00] 0.60

0

12/21/2020
8:54 PM






CBWD Pump Stalion Syslem Curve Final.xls
System Head (Updated Fire)

0

Total Static Head (70% Full) 93| Dia lis s Vs is Vs Vs s Vs Vs
HW Steel Pipe C-Factor 100 | mm | KerlL 138.0 | 140.5 | 142.0 | 143.5 | 145.0 | 146.5 | 1480 | 149.6 | 151.0
HW PVC Pipe C-Factor 150 | mm
incremental Flow 1.5 2208 | 32 | 2251 | opva | 7208 | 2330 | s | 270 | 2w
(Ordano Reservolr Rooster Station (Fire Pump System)

Z008 PYC Pips (Rosnrisin) 20 08 a10| 010

200C a0° [F Band 0% EL] 0.69) 0.7

2007 PYC Pipe 203 o0.29 0.38| 037

200¢ x 2009 x 200@ Tee (Branch) 203 Ni 0.88) 1.00

200 PVGC Pipe 203 0.14 0.17| 017

2004 x 2002 x 2002 Tee iLina| 203 .1 . 5 0.20] 0.20/

2008 PVC Pive 203 0.48 .49 .51 0.60| 061

200% x 2009 x 2002 Tee |Branch) 203 1.00 0.78| 0.80[ 0.82] 0.98] 1.00

2504 x 2008 Eccenfric Aeducer 0.005 | 0.005 | 0.005 | 0.005 | 0.005 0.008 | 0.006 | 0.

2509 PVC Pice 258 .00 0.1 .10 .10 .12 .12

2500 x 25 2500 Tee [Branch 258 .00 0.30] .31 .32 .38

250© 90" DI Bend 258 .70 .21 .22 .22 |_026

2508 S8 Pize 258 .40 0.12] .12 .12 .14

2507 Gate Valve Fully Open 258 .20 0.06 .08 08 | _0.08 A X X

Head Loss (Reservoir to Pump Infet| 4.06 15| 4.25 .05 16 26| 537| 6547| 558| 6.6

12/21/2020

8:58 PM
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ABBREVIATIONS

AIFB ASPHALT IMPREGNATED

BLL BOTTOM LOWER LAYER
BUL BOTTOM UPPER LAYER
BM. BEAM

BOT. BOTTOM
BAR PLACING ORDER
N

ol
D.L.DEAD LOAD

.. 0O OVER (DITTO)
OP. DI

DW3E. DRAWNG
DWLS DOWELS

E.5, EACH SIDE
H.D.G. HOT DIPFED GALVANIZED
HOR. HORIZONTAL

HORIZ. HORIZONTAL
IF. INSIDE FACE
INT. INTERIOR

JT. JOINT

LB. LONG

L1, LIVE LOAD

LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL

MAXINUM
MECHANICAL
MIN. MINIMUM
N.LC.NOT IN CONTRACT
NS. IDE
N.T.6.NOT TO SCALE
©fC ON CENTRE
O.F. OUTSIDE FACE
OPP. OPPOSITE
PI.A POINT LOAD ABOVE
PRES&IRE TREATED

YOOF DRAIN
REINF REIIFOROING
INFORCED WITH
SD L. SUPERIMPOSED DEAD
LOAD

SM. SIMILAR
$..P, STRUCTURAL INSULATED

PANEL
£.0.G. SLAD ON GRADE
STAG sIMsGEREn

S W EHORT WAV
TEMP. TEMPERATURE
REINFORCING

THX, THICK

THRU THROUGH
T.4. TIE JOIST

OTHERWISE

LS UNDERSIDE
VERT. VERTI

WT. WALL THICKNESS
W.P. WORK POINT

i DESIGN DATA - CONTINUED

DESIGM DEFLECTION LIMITS:
DEFI.ECTION uuns (SERVICEABILITY: LE.ssER OFUND:
FLOORS,

FlOORS LIVE LOAD = EPANI
WALLS, WIND LQAD SPANJ 360

ROOFS, SNOW & LIVE LOADS,
FINISHES SUSCEP!’IBLE TO CRACKING = SPAN 360
nmsnes NOT SUSCEPTIBLE TO = SPAN/240

IM LIVE / SNOW DEFLECTION FOR ANV EPAN = 1" (25mm)
I.ATENA[ STOREY DRIFT = HEIGHT /500

MATERIAL SPECIFICATIONS

woon
TO CONFORM WITH CSA/CAN 085,14 ENGINEERING DESIGN N
WOQD (LIMIT STATES DESIGN)

MINIMUM DESIGN PROPERTIES
INATED VENEER LUMBER (LVL)
]
Fb #2600 pal
Fe= 285psi
Fo=_750 pai (PERPENDICULAR)
Fe = 2810 sl (PARALLEL)
FRAMING
1, GRADES AND TYPES TO BE AS FOLLOWS U.
R EAMS &AL TIPLY BEAMS, & PLYWOOD WEB JOISTS: I,
MICROLAM ANDVOR PARALLAM BY WEYERHAEUSER, OR
APPROVEDEQUAL
. ) SHEATHING: ORENTED STRANDBOARD T¢
Conoi Ma(n 2011) GRADE 0-2 PLYWDOD TO €54 Ses16
STRUCTURAL JOISTS & PLANKS: SPF #2 OR BETTER
STRUCTURAL LIGHT FRAMING: SPF #2 OR BETTER
WOOD POSTS & BUILT UP COLUMNS: SPF #2 OR BETTER
RIMBOARD: 1 1/4° LSL 1.3E

HARDWARI
110 coNFoRM 'm THE FOLLOWING LLN.O.:
, ABZ5, AS25M, A400, A400M

THREADED ROD: ASTM AS07
» BCREWS: GRK RSS, SIMPSON 808
» WASHERS:ASTM F436M
+ STEEL ROD: ASTM Ad42 OR ASTM A307 |

CREI'E

1 INCRETE SHALL BE MIXED, PLACED AND GURED IN ACCORDANC
WlY‘HCSAAZlHJRCSAAZMWWHPER ICE
REQUIREMENTS OF: 35 MPa GDMPRESSIVE STRENGTH AT 28 DAYS
AND MEETING EXPOSURE CLASS

CONCRETE REINFORCEMENT
1. CONFORM TO CSA B30 SERIES Fy=400MPa FOR ALL
REINFORCEMENT.

GENERAL

1. CONTNAO‘TOR SHALL EXAMINE ALL CONTRACT DOCUMENTS,
CNEI:K IDIMENSIONS AND REPORT ANY DISCREPANGIES T0 THE
ENGINEER FOR G.ARIFICATION PRIOR TO COMMENCING
CONSTRUCT! ON‘DISCREFANCIES NOT REPORTED ARE TNE
RESPONSIBILITY OF THE GONTRACTOR. CHE

DIMENSIONS WITH THEARCH]TECTURAI. DRAWINGS BEFORE

COMMENCING WITH ANY WORK. NOTIFY THE ARCHITECT OF ANY

ERRORS OR OMISSIONS.

2 DRAWINGS WITH PLANS FROM
OTHER DISCIPLINES.

3. DONOTCONSTRUCT FROM THESE DRAWINGS UNLESS MARKED
“ISSUED FOR CONSTRUCTION™.

4. ALL DESIGN TO CONFORM 70 THE BCBC 7018 AND ALL OTHER
APPLICABLE CODES AND PRACTICES AND BEST PRACTICES.

5. FIELD REVIEWS:
NOTIFY THE ENGVNEER 48 HOURS IN ADVANCE FOR FIELD REVIEWS
AND APPROVAL OF THE Fauawme

A CO ICEMENT BEFORE EACH CONCRETE POUR

B. WOOD FRAMING BEORE COVERING UP

8. THE DEEGKSN HAE BEEN PREPARED BASED ON THE ASSUMPTION THAT
THE OWNER AND/OR OPERATOR HAS A SITE SAFETY PLAN IN PLACE
TO ADDRESS AND MITIGATE SAFETY HAZARDS, BOTH COMMON AND

BPEGIFIC TO THIS PROJECT.

7. TYPICAL DETNLS AND ﬁsum NOTES APPLY UNLESS NOTED
OTHERWISE ON

8. IERAL CONTRACTOR TO ADVISE AND GOORDINATE WI
GONSUI.TANTS IF CONFLICTS ARISE BETWEEN EPECIFICAWONS AND
RAWI

PRIOA TO
FABRICATION, AND/OR CONSTRUCTION.

DESIGN DATA
DEBIGN CODE: BCEC 2018 PART 4,
IMPORTANCE FACTOR: POST-DISASTER.

———
—_

ROOF

DEAD LOADS;

FRAMING, ASPHALT SHINGLE, GYPSUM CEILING.
NOMINAL MECHANICAL & ELECTRICAL 0.72 kP2

ENVIRONMENTAL LOADS: BASED ON DUNCAN, BC

GESION SNOW LOAD () 180 4

RAIN LOAD (51) 0.40

FLOOR

DEAD LOADS

CONCRETE SELF WEIGHT 24 kN/m3

LIVE LOADS:

TYPICAL FLOOR SPACE 4,80 kPa

WIND LOADS: HOURLY WIND PRESSURE (150} 0.38 kPz

SEISMICDATA: Ss(02) =177 Sa(08)=1.08

1.0)=0831  Sa(20)=0.578

Saf80)=0.116  Sa(10,0)=0.042
PGA=0513 PGV=0786
BITE CLASS: D

SOIL CONDITION

S:
‘THE FOUNDATION HAS BEEN DESIGNED BASED ON THE FOLLOWING
ASSUMED VALUES:

SERVICE BEARING CAPACITY 100 kPa
ULTIMATE BEARING CAPACITY 140 kPa

MHEATED FROST DEPTH 1-6"
UNMEATED FROST DEPTH -0

TO ENGAGE A ENGINEER TO
VERIFV ASSUMED VALUES.

GC

Englneering
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Engingering
ROOF TRUSS
BY OTHERS T e
. —
R
-— ———- B e e e
FOUNDATION R e W
OPTIONS SEE B Ry Soia
SECTIONS
i i
- ~125 §06 RIW
4 10M@3000C EW
HiEs - TOP 1/3rd ON
Hi COMPACTED
HiH SOIL 98% SPDD
5 HiR I ! ROOF TRUSS ALLOW DOWNSPROUT &
4 FOR PQINT LOAD 2000ib GUTTER AS REQ
- FOR HOISTING HEAVY BY CONTRACTOR
= MECH EQUIPMENT FOR
— ; MAINTENANCE.
. (MIN 2x UNIT WEIGHT),
‘ : COORDINATE LOCATION
. 190 MASONRY WALL
o SSEE S4 BY CONTRACTORS.
AN I e
N, &
/1 FOUNDATION & MAIN LEVEL /72 ROOF PLAN
\__/ SCALE:1:100 \__/ scae: 1100
| CONCRETE | CONCRETE REINFORCING ROUGH CARPENTRY
=
. RETE IS TO BE TE: £ 1. WOOD FRAMING TO CONFORM TO NLGA STANDARD GRADING RULES
VAR Mikg 214 AND BY A QUALIFIED TESTING AGENGY AS L Al SORORCEMENS N SUTABLE GLaTRa on SURF FOR GANADIAN LUMBER AND CSA 066-14 ENGNEERING DESIGH IN COWICHAN BOOSTER
UESTED BY THE ENGINEER, THREE TEST CYLINDERS SHOULD B2 AT MAXIMUM 1.2 METER CENTRES. PROVIDE CORNER BARS TO MATCH WOOD (LIMIT STATES DESIGH). PUMP STATION BULDING
VABIUM GF OE TEST OF THREE GYLINDERS 15 REGURED FER HORZORTALWALL RENFORCEVENT: 2 . s N BU
IN! IRED PER -
IAPHRAGH
s CLEQ;‘;;"A‘,;EA'}N’;; iy mmmg"'“‘-‘m REF 15: E’.‘,&E’}“m"%&% TR ROOF SHEATHING AR, €4 1 121 LONG =
2. \WCUT CONTROL JOINTS FOR SLABS ON GRADE AS SOON AS EXPOSED 1O COMMON NAILS @ 75 (3%) O/C AT SUPPQRTED PANEL EDGE AND AT
POSBIBLE SPACED AT 25TIES THE SLAB THCRNGSS, NOT EXPOSED 10 EARTH OR WEATHER 40 300 (12') O/ ALONG INTERMEDIATE FRAMING MEMBER PLANS
e sox oot i ey T 3. WIRENALS, SPIKES AND STAPLES TO CSA B111.1874{R2003).
SLABS AND WALLS 28mm
3 EMSURE SLEEVES, TIES, ANCHOR RODS, PIPE HANGERS AND ANY
‘OTHER INSERTS OR OPENINGS REQUIRED !N THE CONCRETE BY 3. UNLESS OTHERWISE NOTED, USE CLASS B TENSION SPLICE FOR ALL
OTHER TRADES ARE COMPLETED. REINFORCING STEEL.
4

W






FIRE RETARDANT
PAINT INTERIOR
FINISH

MASONRY WALL
VERT SEE ELEVATION

DOWEL TO MATCH
WALL VERT REINF

900

2-15M CONT

200 CONC WALL RW
15M @ 400HORIZ
15M @ 300VERT

SEE 3

600x250 STRIP FTG
R/W 3-16 CONT

/1 FON@TYP WAL

\__/ SCALE:1:25

75mm ROOF
LEADER

100mm SD2Z8 PERF
PVC PERIMETER
DRAINS
25mmx100mm DRAIN

ROCK TO BE PLACED
AROUND 100mm j

PERIMETER DRAINS |

/73 "\ FDN @ WATERMAIN

EXTERIOR SLAB

600LG
BY OTHERS 10 & S0t

SEE3

/2 FND@DOOR

\__/ SCALE:125

NOTE: REINF NOT
SHOWN FOR CLARITY

\__/ SCALE:125

METAL ROOFING W
ROOF MEMBRANE
TO MEET REQ AS
PER BCEC 2018

12 THK
PLYWOOD
SHEATHING

DOWNSPOUT &
GUTTERBY
CONTRACTOR E OTHERS
CLIP BY SUPPLIER.
SIMPSON HeM OR
APPROVED
ALTERNATIVE

/74, ROOF TRUSS ON WALL

\, J SCALE: 1:25
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W Pramines T, Moy, O 24

e i Pt o e, 4 gy 10

-
COWICHAN BOOSTER
PUMP STATION BULDING
SECTION & DETAILS

Seals A Indicand Revislon No.
P 1
Dt { il

e e &

[ Diiady B 5

\'J/






OTHER!

HARDY PLANK @
ROOF TRUSS BY GABLE ENDS

ZONE OVERLAP
SEE

S.

TO WALL

TO SOG

L. NEELEVATION 1:50

83mm PVC VENT

PIPE. '\l

15M @ 400
HORIZ IN
SHORT WALL

300x300
EXAUST VENT.

1,000 mm TO WALL

120021200 LOUVRE
EXAUST VENT.
REINF SEE B & 13.
SEE 15.

190 CML TYP E

TR B

1. NW ELEVATION 1:50

MASONRY NOTES

PROVIDE PLAIN AND REINFORCED CONCRETE BLOCK TO CSA
§304.1-14 MASONRY DESIGN FOR BULDINGS' AND CSA AST1
"MASONRY CONSTRUCTION FOR BUILDINGS".

PROVIDE HOLLOW LOAD BEARING UNITS TO csunes SERIES-14,
NORMAL WEIGHT, 25MPa UNITS (HH15A/M), BASI NET AREA.
PROVIDE HOLLOW CLAY UNITS TO CSA AB2.14. PRWIDE MORTARTO
C8A A174-14, TYPE S ONLY.

MASONRY GROUT; DESIGN STRENGTH 20MPa (3000PS1) (125 MPa
BASED ON CYLINDER STRENGTH}, WEIGHT 24kNIn (150
CEMENT TYPE 10, AIR 1-4%, SLUMP 200-250, 10mm AGGREGATE.

PROVIDE NEW DEFORMED BARS TO CSA B30.18, GRADE 400, LAP
SPLICE 650mm FOR 15M TYP UNO,

PROVIDE LADDER TYPE JOINT REINFORCEMENT TO CSA G305, 0ga.
GALVANIZED, CONTACT WELDED, MINIMUM LAP 150mm. INSTALL
HORIZONTAL WALL REINFORCEMENT AT EVERY SECOND COURSE.

UNLESS NOTED OTHERWISE, PROVIDE LINTELS AS PER THE
ING:

FOLLOWI
SPAN LINTEL
UF TO |2W 200 DP. RAW 1-15M TBE
40D DP. RAW 2-15M T&8, 10M 8TIR.
€00 DP. RIW 2-25M T8, 10M STIR. G2W
EXTBID I.IN'I'ELS A MINIMUM OF 400 PAST OPENINGS.

PROVIDE KNOCKOUT TYPE BOND BEAMS 2 COURSES DEEP AT ALL
FLOOR AND ROOF LINES AND PARAPETS, AND AT IAAX OF 244

WITH 2. OT. INCLUDING.
AROUND CORNERS,

PROVIDE VERTICAL FULL HEIGHT
RENFORCING AT THE FOLLOWING LOCATIONS:
1-15M AT 600 O/C MAX.
24 15MAY ENDsuFu.L WALL
4-15M OVER 2 CELLS AT CORNERS & INFERSECTIONS
2-15M AT EACH SIDE OF DOORS AND WINDOWS OVER 2 CELLS.

BUILD MASONRY TRUE-TO-LINE, PLUMB, SQUARE AND LEVEL WITH
VERTICAL JOINTS iN PROPER ALIGNMENT, CONFORM TO CSA AS71-14.

ENSURE A MAXIMUM JOINT WIDTH 8 RGUND BAR TOOL.

CUT MASONRY UHITS WiTH A MASONRY SAW. BROKEN UNITS ARE
NOT ACCEPTABLE,

PLACE MASONRY UNITS [N RUNNING BOND UNLESS STATED
OI'HERWISE ‘ON THE DRAWINGS. USE FACE BEDDING EXCEPT ON

COURSES AND CELLS TO RE GROUTED WHERE FULL BED
MDﬂTARING 15-TO BE USED.

PI 3 45M. CONT, AT
‘THE FOLLOWING LOCATIONS:

AT 1'HE TQP OF WALI.

BEI.OW WINDOW OPEN?NGS

ABOVE AND BELOW MECHANICAL OPENINGS
P 2 WITH 1:15M. @ B0O MAX

ALL HORIZ BAR TQ HAVE 180 DEGREE HOOK AT EHDS. DO NOT SPLICE
WITHIN 600mm FROM WALL ENDS

FOR LOCATION OVERLAP AETWEEN 2 ZONES IN SAME DIRECTION
(E.G. LINTEL BEAM & BOND BEAM OVERLAP), USE LARGER REINF.
PRUVIDE 'I'ENQ}ON LAP SPlICE OF SMAI.LER BAR GIAMETER BEYOND

GC
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ROOF TRUSS BY
OTHERS.

300x300
EXAUST VENT
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(1) SITE PLAN ELECTRICAL LAYOUT
(B0 S 110

{2 "\ BOOSTER STATION LAYOUT
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GENERAL Notes
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KL . COWICHAN VALLEY REGIONAL DISTRICT
v CVRD LAND USE SERVICES DEPARTMENT
- 175 Ingram Street, DUNCAN, BC VoL 1N8
Tel: 250.746.2610; Email; inspections@gvrd.bc.ca

BUILDING PERMIT APPLICATION

Project Address _ ‘ ,
Info 1700 Ordano, Cowichan Bay, BC :
Lot District Plan Elec. Area PID Zoning
11 Cowichan 101600 |D 005-069-831
Description of Work: S : B
eseTplon oo Ordano Reservoir Booster Pump Station
Owner Name(s) G . Contact .
ames) IComp=ny Cowichan Bay Estates Ltd %% George Schmidt
Address City Postal Code
PO Box 126, Duncan, BC VoL 3X1
Phene - : E-mail .
" 250-715-8199 | ' george_karin@shaw.ca
Applicant [am Company
or e ey Superior Excavating Ltd
Contractor Address City Postal Code
(circle one) 6149 Scott Rd — Duncan BC VIL 6Y8

Ph . il g . AP
® 250-715-0454 ) brent@superiorexcavating.ca
I, the owner of the above property, hereby authorize and appoint _Cowichan Engineering Services Ltd_ as my agent for this application.

The undersigned owner/authorized agent of the owner makes application for the permit specified herein, and declares that
the information submiited in support of the application is true and correct in all respects.

Owner's Signature Date Authorizeg-Age! nature Dale
March 9, 2021 M A March 9, 2021

I

Personal Information Declaration: This information Is collected for the administrative and/or operational functions of the
CVRD as authorized by the ‘Local Government Act’ and GVRD Building Bylaw No. 3422, This information has been collected,
and may be used, and/or listed in a Bullding Permit Listing, or forwarded to authorlzed agencles in accordance with the

‘Freedom of Information and Protection of Privacy Act'.

Buildina 0 SFD O Residential [ Institutional T Commercial Industrial Q

Classification

Construction )8(New' C] Addition O Renovation [ Decommission [ Replacement O

Building | Fee  |Engineering 'Fee. | Valueiofilmprovement (including:labiour).

Building Permit A\ | Water Connection /s A 00

Plumbing Permit 18 | (service Area) / Building Inspector: B

Building Services ~ | Sewer Connection / Engineering Department; pd

Land Titles &.5 (Service Area) / Planning: [=(_

Other Other / Date Issued: MaAw. |0 alsYaly !

Subtotal g 5D |subtotal £ Total Permit Fee: § 555 |
ARt : _ Building.Permit lssuance (Officellse)

Permission is hereby granted to DP QorDVP O # EXEMPT

CovstroesT %OCS’NEQ-%‘*P g’@fm!\) This Building Permit is issued subject to

Complying with all CVRD Bylaws, BC Building Code and Approved Plans marked 'Sits Copy' | conditions of the above DP or DVP.

Conditions CVRD GIS Assigned Address
ReEtmG o0 FraresSaAS Foe Pest Drgstir. THReTNE —
Permit No. Date
A\-D-06bR
Owner/Agent Signature at time of pick up Receipt No. \
X b







- = CVRD

COWICHAN VALLEY REGIONAL DISTRICT
BUILDING INSPECTION DIVISION

175 Ingram Street, Duncan, BC VAL IN8 Tel; 250.746.2610 FAX: 250.746. 2621
: . inspections@cvrd.bc.ca. .

o ONLY FRONT OFFICE STAFF BOOK INSPECTIONS
« 24 HOURS NOTICE IS REQUIRED PRIOR TO INSPECTION
e BUILDING PERMIT NO. \-[3- 08  MUST BE GIVEN

- LIST OF POTENTIAL INSPECTIONS

lﬁ% ooting forms (PRIOR to pouring concrete)
‘Perimeter tile and drain rock cover
[T Water/sewer hook-up -
' ylnderslab & roughed in plumbing
Framing : ‘ ,
. O Braced wall panels |
O _.Site built showerbase membrane (24 hr. test-mstall test ball i in drain) -
¥’ Insulation . . .
. O Fire separations (at each layer m to taping)
.0 Masonry fireplace (smokée chamber)
g{gManufactured chimneys and solld fuel appllances
Substantial completion -

A SIGN MUST BE POSTED AT ALL TIMES DISPLAYING THE HOUSE :
NUMBER AND THE PROVIDED PERMIT NUMBER IN A- CONSPICUOUS -
. LOCA TION THATIS VISIBLE FROM THE FRONTING $ TREET

' '_I'he HOUSE NUMBER c|v1c address is a fequirement for Emergency Serwces

.. Ambulance Pohce Flre Department Hydro, Telephone, etc.

' ?‘As per CVRD House Numben'ng Bylaw Nos. 373 and 430

AL
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COWICHAN BAY WATER DISTRICT ORDANO BOOSTER STATION
George Schmidt
Cowichan Bay Estates Ltd.

INTRODUCTION

AES Engineering Ltd were retained by Cowichan Bay Estates and George Schmidt to review and develop a
schematic design report for the electrical power and control requirements for the new booster station located at
the Ordano Reservoir to support the phase 3A development of Cowichan Bay Estates. This repott is based on the
submission of various other consultants reports and design documents provided to AES by the client.

EXISTING LOCATION

ORDANO RESERVOIR

This existing site is located on the corner of Ordano and McGill road and consists of a pump station and water
storage and pressure tower. The design reporis provided do not indicate any electrical modifications to existing

structures or systems, so AES will assume all existing conditions will remain unless an electrical requirement

mandates action.

There is three phase power high voltage currently available on a nearby BC Hydro pole located about 100m from
the site on McGil! road. BC Hydro will extend this three-phase power further down the road to the site service pole.
BC Hydro will provide a new, dedicated transformer bank to supply a 400A, 120/208V three phase service to the
site. Power will be via pilaster dip off this BC Hydro pole, and then run underground to the BC Hydro approved

service entrance and metering cabinet in the new building.

Communications connection to the local telephone and intemet networks is via an overhead system running below
the electrical cables, which connects to the same service pole and then a further overhead run to a communication

pilaster located in the trees at the corner of the existing site.

NEW BUILDING REQUIREMENTS

The following requirements are based on the provided design reports from other disciplines, and a review of the

site from the street.

The design reports from the other disciplines has decided on the installation of a diesel driven fire pump, with

electrical supply and monitoring as required.

1. A New building is required for housing all the new equipment. This will require base building electrical
services such as lights, receptacles, heat, ventilation, data connections and distribution and control
equipment. Locations for these services will be coordinated with equipment positions in the building. The

building is designed as a post-disaster building but this generally no bearing on electrical components

\2-)
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A New BC Hydro transformer bank and overhead/underground service at 120/208V, three phase will be
required to meet the new pump requirements. This service will route to the new building location and will
be sized to pick up the entire site load. New metering will be installed at the new building, and
transformation and reconnection to existing building will be performed. BC Hydro has provided their
working documents supporting the revisions to the utility equipment located off site. Short circuit
calculations to ensure new equipment is suitably rated for the Utility Fault current will be performed.

The design will include provisions for temporary generator power to maintain existing building operation

during service switch over. Design will attempt to minimize this outage time to reduce the shutdown time.

A Standby or Emergency generator is hot considered necessary, AES was directed to remove the generator
from project scope by Cowichan Engineering Services on 2021/01/26. Battery supplied for lights, exit

signs and control systems has been provided.

The booster station building arrangement will be such to minimize the impact of a water leak or spray
from a pipe or pump. This will be accomplished by ensuring that all electrical equipment is mounted off
the floor to allow for drainage via a floor drain; mounting panels and controls away from piping or potential
leakage points; specifying electrical enclosures suitable for wet or damp locations with gasketed

enclosures and corrosion resistant materials.

Lighting for the booster station will include linear LED, vapour proof fixtures within the building connected
to an occupancy sensor to turn them off when nobody is in the space. Exterior lighting will be provided to
support safe access to the building after hours and will be controlied via photocell. These LED fixtures will
be selected to be Dark Sky compliant and to not impact neighbouring properties or roadways with glare
or lighting trespass. Lighting levels of between 35-45-foot candles has been used for lighting selection

and spacing.

A new 120/208V main distribution panel, BC Hydro metering, and 600V step up transformer to supply
the pumps working voltage will be provided. The new distribution will include breakers and circuiting for
the 600V domestic pumps and associated VFD’s (variable Frequency Drive). Short circuit levels for the

main distribution and all sub panels will be calculated.

a. Design will include remote shut off switch for the diesel fire pump for CBWD and Fire Department.

Location to be confirmed by users.

b. The diseltec fire pump will tie into an annunciation autodialled to call individuals when it is

operating. Design intent will be to share this system with the control annunciator system, if used.

AES will coordinate the process & instrumentation diagram for connection of pressure and discharge of

all pumps to manage pressure spikes and maintain controlled discharge volumes. These will be routed

| 2y
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i STATION

George Schmidt
AES Cowichan Bay Estates Ltd.

back to a centralized programmable logic controller (PLC) and shared with the appropriate VFD and pump

control systems.

a. VFDs will be reviewed to ensure THD injection into the load side of the distribution is less than
the IEEE 519 limits.

b. The pumps will have timing controls to turn on the normal booster pumps at pre-set times.

¢. The pumps will be started/stopped via timer along with input from the pressure zone, resemvoir
level and fire pump operation. The domestic pumps will be shut down if the fire pump is operating

or if the reservoir level is drawn below the prescribed level.

8. The existing booster pump control MPC load cycling and protection system that comes integrated with
VFDs will be interconnected with the PLC system for control, annunciation, and monitoring.

9. AES will coordinate with CBWD and the equipment suppliers to allow for provision for remote control of
pump MPC and PLC system. Current scope does not include design of the remote interconnection, but the
PLC specifications will require this to be possible without additional expansion cards. Space will also be

set aside in the control panel for this equipment.

10. AES will design the new communication system to branch off from the existing Ordano booster station /T
system. The new communication system will interconnect the existing facility with the new booster station.
AES will coordinate with the other disciplines to determine controi methodology between the new and
existing systems. Client has not clarified if off site |/0 will be via, radio, cellular or land line. AES will ensure
PLC can output to radio and cellular transmitters or switches and has provided communication conduit

and pilaster for connection to Telus/Shaw if required.

11. AES will provide PLC and HMI system requirements, including 1/0 lists, performance requirements, device
types to meet CBWD sole source components where required, and preliminary dimensional drawings.
These will be for pricing and final design by the contractor’s control trade. This system will be designed to

mange all new sensors, input and control functions, and will leave sufficient space to allow for future

growth.
12. Proposed instrumentation for the booster station would include:

a. Inlet pressure transducer - used to represent reservoir water level and for comparison to outlet
pressure. Shutdown of domestic operation could be triggered from this signal if reservoir level

drops to 85%.

e
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b. Outlet pressure transducer - used to represent pressure zone water pressure and for determining

domestic pump startup and variable speed level, if used.

¢. Outlet pressure switch - differential pressure switch with band used to represent a call for the

fire pump to start and run.

d. Leak sensor - to monitor for build up of water within the space. This could report or signal an

alert to the District.

e. Room temperature sensor - monitor for overheating in the room to prevent damage to VFDs and
similar equipment within the space. This effectively monitors for failure of any ventilation system

installed.

End of Report
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From: Colin Robins <CRobins@summitvalve.com>

Sent: Thursday, June 17, 2021 11:23 AM
To: Cameron Williams

Ce: 'Holland Baker"; Dustin Ewanowich
Subject: RE: Ordano - 25943 -
Attachments: 210-19-X.pdf

Hi Cam / Holland,

Thank you for taking the time to meet with me this morning. I've discovered that the Cla-Val 210-19 pilot system is not
noted in our standard pricelist. I've sent an RFQ to the factory detailing the requirements, we expect to have pricing
back tomorrow.

Attached is the referenced 210-19 schematic. I've highlighted the altitude pilot, and pressure sustaining pilot in RED.
These pilots are existing on the customers valves, and will be re-used in the new pilot system to cut down on cost. | have
also highlighted the solenoid and auxiliary Hytrol valve in GREEN. These are the components being added for the

solenoid control function.

I will include a copy of the schematic with installation details in our quotation. Please let me know if you need anything
else.

Thank you,

Colin Robins
M ‘Account Manager
SUMMIT 0 778-879-9889

SUMMIT VALVE AND CONTROLS INC. 10 778-285-7590
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CAD REVISION RECORD — DO NOT REVISE MANUALLY
DESCRIPTION

3

-t

A-D[SEE REVISION FILE

E REDRAWN ON CAD; CHANGED CDS5 TO CDS6 (ECO 17665)

cveL 1 @ 3 4 DIST CODE 002 SHEET 1 OF 4
CATALOG NO. DRAWING NO. REV
l:I.A'"AI. l:ll. NEWPORT BEACH, CALFORNA 1 210-19,/610—19 85021 H
TYPE OF VALVE AND MAIN FEATURES DESIGN
COMBINATION ALTITUDE, PRESSURE SUSTAINING 2::';" gg 111’-;2'32
AND SOLENOID SHUTOFF VALVE e I L
tS3 NOT FURNISHED BY CLA-VAL 00, @~ =  ————— OPTIONAL FEATURES
o 1 T E __ 2] B3
N4 / - /
( 3 T RESERVOIR__
7o orew | | —o—<—Sshe—
'h/ "
_______________ -
|
i
I
|
|
|
h—
D3 B5
/
|,
OUTLET
ey BASIC COMPONENTS Ty
; |100-01 HYTROL (210—-19) MAIN VALVE g 8 |100-01 AUXILIARY HYTROL (REV. FLOW) 1
100—20 HYTROL (610—19) MAIN VALVE 9 | CS3S SOLENOID CONTROL 1
2 | CDS6A ALTITUDE PILOT CONTROL 1 10 | CV FLOW CONTROL (CLOSING) 1
3 | X101 VALVE POSITION INDICATOR 1
4 | BELL REDUCER 1
5 | CRL/CRL60 PRESSURE RELIEF CONTROL 1
6 | UNION 1
7 | X47A EJECTOR 1
OPTIONAL FEATURE SUFFIX ADDED TO CATALOG NUMBER
A | X46A FLOW CLEAN STRAINER 1 Y |X43 "Y" STRAINER 1
B | CK2 COCK (ISOLATION VALVE) 5
D | CHECK VALVES WITH COCK 1
H | PILOT DRAIN TO OUTLET 1
R | RESERVOIR GAUGE WITH TESTER 1 ;i
| S [CV FLOW CONTROL SOPENINGQ 1
PONDBIAW.DEJVEWMDDBCLOSUREHBWAREMYUPMOONMWWTMSMEQIM

'MSDRAHNGIS'IHEPROPEHY(FCLA—VN.DO.AM)SAMEANDDDPIESIMII'IHEEG‘IFANY SHALL BE RETURNED T0 IT U
NOT BE USED, COPIED OR REPRODUCED, NOR SHALL

DRAWING 1S

INFORMATION SHOWN HEREON IS PATENTED OR O

THE SUBJECT HEREOF BE DISCLOSED N ANY MANNER TO

AND

TO ANYONE FOR ANY PURPOSE,
THIS DRAMN

EXCEPT AS

AND /OR_INFORMATION OR ARE Y VED BY

REREIN AUTHORIZED, WTHOUT PRIOR WRITIEN APPROVAL OF CLA-VAL CO. THS
WHEDOGIFIBHW.LYANDMAYNOTBEUEDINTHENWAMOFANYMATERML PRGJUC'TOTHERHANWIATDUMSWPRWSWMWM-VMOO.WMGNOTMEWHMOR
GHTS, IF ANY, IN N

~VAL
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cveL 1 @ 3 4 DIST CODE 002 SHEET 2 OF 4

CATALOG NO. DRAWING NO. REV
BLA-VAL B0, e oo corman (210719 /610-19] 85021 H
TYPE OF VALVE AND MAIN FEATURES DESIGN
COMBINATION ALTITUDE, PRESSURE SUSTAINING [ a1 [ Ti-e-73
AND SOLENOID SHUTOFF VALVE oo R5 [11-20-73

OPERATING DATA

I ALTITUDE VALVE FEATURE:
ALTITUDE CONTROL (2) IS A SPRING—LOADED, 3—WAY, DIAPHRAGM—ACTUATED
CONTROL THAT SENSES PRESSURE IN THE RESERVOIR. WHEN RESERVOIR
PRESSURE (LIQUID LEVEL) IS LOWER THAN THE SET POINT OF CONTROL (2),
PORTS 1 AND D ARE INTERCONNECTED. THIS RELIEVES PRESSURE IN THE
COVER CHAMBER OF AUXILIARY HYTROL (8), OPENING AUXILIARY HYTROL (8)
AND THE MAIN VALVE OPENS UNDER THE COMMAND OF PRESSURE RELIEF
CONTROL (5) TO FILL THE RESERVOIR. RESERVOIR SENSING PRESSURE
INCREASES AS THE LIQUID LEVEL RISES IN THE RESERVOIR. WHEN RESERVOIR
PRESSURE INCREASES TO THE SET POINT OF CONTROL (2), CONTROL (2)
SHIFTS, INTERCONNECTING PORTS S AND 1. THIS PRESSURIZES THE COVER
CHAMBER OF AUXILIARY HYTROL (8), CLOSING AUXILIARY HYTROL (8) AND THE
MAIN VALVE CLOSES. ALTITUDE CONTROL (2) ADJUSTMENT: TURN THE
SPRING ADJUSTING NUT CLOCKWISE TO INCREASE THE LIQUID LEVEL SHUTOFF
POINT AND COUNTERCLOCKWISE TO DECREASE THE LIQUID LEVEL SHUTOFF
POINT.

Il.  PRESSURE RELIEF FEATURE:
PRESSURE RELIEF CONTROL (5) IS A NORMALLY CLOSED CONTROL THAT
RESPONDS TO MAIN VALVE INLET PRESSURE CHANGES. AN INCREASE IN
INLET PRESSURE TENDS TO OPEN CONTROL (5) AND A DECREASE IN INLET
PRESSURE TENDS TO CLOSE CONTROL (5). THIS CAUSES MAIN VALVE COVER
PRESSURE TO VARY AND THE MAIN VALVE MODULATES (OPENS AND CLOSES),
MAINTAINING A RELATIVELY CONSTANT PRESSURE AT THE MAIN VALVE INLET.
WHEN INLET PRESSURE IS LOWER THAN THE SET POINT OF CONTROL (5),
CONTROL (5) CLOSES. THIS PRESSURIZES THE MAIN VALVE COVER CHAMBER
AND THE MAIN VALVE CLOSES. PRESSURE RELIEF CONTROL (5) ADJUSTMENT:
TURN THE ADJUSTING SCREW CLOCKWISE TO INCREASE THE SETTING.

DATE

BY

CAD REVISION RECORD — DO NOT REVISE MANUALLY
DESCRIPTION

SEE SHEET 1

i 29 |

WSWMNGSMEPR(PE?NH’M—VALOO.ANDSAMEANDOOPIESMADETI‘EIIG’.IFANY.SHAI.LBERETWNE)TOITUPMDWMMYWMWEWMWEYWWMMWTMSMES{M
TO ANYONE FOR EXCEPT AS HEREN AUTHORIZED, WITHOUT PRIOR WRITTEN APPROVAL OF CLA-VAL €O, THS

\ NOR SHALL THE ANY PURPOSE,
DRAWGISWMAU.YAND“AYNOTBEMMMWMOFANYMAmN.mmomﬂlmmsum“ﬂmﬂswmmmmm-v&m.“‘EHERWNOTMEQUWTM
ION_SHOWN HEREON IS PATENTED SE_PROTECTED, FU D E_ANY, ! ! ARE_FULLY RESER CLA-VAL €O







CVvCL 1 @ 3 4 DIST CODE 002 SHEET 3 OF 4
CATALOG NO. DRAWNG NO. ‘ REV
iﬁ ﬂm "Al nn NEWPORT BEACH, CALIFORNIA 210—19/610—19 85021 H
TYPE OF VALVE AND MAIN FEATURES DESIGN
COMBINATION ALTITUDE, PRESSURE SUSTAINING 2::";" g; 1111‘;3:;‘;
AND SOLENOID SHUTOFF VALVE L R

OPERATING DATA—CONTINUED

SOLENQOID CONTROL FEATURE:
SOLENOID CONTROL (9) IS A DIRECT—ACTING, 3—WAY SOLENOID CONTROL
THAT CHANGES POSITION WHEN THE COIL IS DE—ENERGIZED OR ENERGIZED.
THIS APPLIES OR RELIEVES PRESSURE IN THE COVER CHAMBER OF AUXILIARY
HYTROL (8), PROVIDING THE OPERATION SHOWN IN THE FOLLOWING TABLE:

SOLENOID CONTROL (9) 210E~19/610E—19 SERIES 210D—19/210D—19 SERIES
POSITON | RERTScp TR (8) AN AL (O vreor oy (WA VALV (1)
POSITION POSITION
OPEN UNDER
ENERGIZED 1& 2 OPEN C%’g",ﬂ?g&g'; CLOSED CLOSED
(2) & (5)
OPEN UNDER
DE—-ENERGIZED| 1 & 3 CLOSED CLOSED OPEN C%“gm;“&s”
(2) & (5)

DATE

CLOSING SPEED CONTROL:

BY

SLOWER.

OPTIONAL FEATURE OPERATING DATA:

SUFFIX A (FLOW CLEAN STRAINER):

SUFFIX B (ISOLATION VALVES):

CAD REVISION RECORD — DO NOT REVISE MANUALLY
DESCRIPTION

SUFFIX D (CHECK VALVES WITH COCK):

SEE SHEET 1

=3

—

DRAWNG
INFORMATIO

(D2) OPENS AND (D1) CLOSES.
INTO THE MAIN VALVE COVER AND THE MAIN VALVE CLOSES.

[*THS DRAWING 15 THE PROPERTY OF CLA-VAL CO. AND SANE AND COPIES MADE THEREDF, IF ANY, SHALL BE RETURNED

NOTBEUSEDOG’IEDG!REPRWUGEDNMSMI.LTHESUMCTHE!EOFBEHSOL-NANYMANERTOANYM PURPOSE, EXCEPT

lSSBITI'EDWI)EN'MLLYANDMAYNDTBEUEDINHEIAMIFAC'TLREOFMYMATEIM(RPRMJCTOTHD!THANSJMMATEUMSNDPRWSHMNEDTOGI.A—VALOO.WETHE!G?NOT“IEEWMENT(R
D OR i 3 RE -

GHTS, IF ANY,

FOR ANY

AS HEREN

CV_FLOW CONTROL (10) CONTROLS THE CLOSING SPEED OF THE MAIN VALVE.
TURN THE ADJUSTING STEM CLOCKWISE TO MAKE THE MAIN VALVE CLOSE

A SELF—CLEANING STRAINER IS INSTALLED IN THE MAIN VALVE INLET BODY
BOSS WHICH PROTECTS THE PILOT SYSTEM FROM FOREIGN PARTICLES.

CK2 COCKS (B1), (B2), (B3), (B4), AND (B5) ARE USED TO ISOLATE THE
PILOT SYSTEM FROM MAIN LINE PRESSURE.
DURING NORMAL OPERATION.

THESE VALVES MUST BE OPEN

WHEN OUTLET PRESSURE IS HIGHER THAN INLET PRESSURE, CHECK VALVE
THIS DIRECTS THE HIGHER OUTLET PRESSURE

T0 IT UPON DEMAND. DELVERY AND DISCLOSURE HEREOF ARE SOLELY UPON CONDITION THAT THE SAME SHALL
AUTHORIZED, WTHOUT PRIOR WRITTEN APPROVAL OF CLA-VAL 0. THIS

\ %9







cveL 1 @ 3 4 DIST CODE 002 SHEET 4 OF 4

- T CATALOG NO. DRAWING NO. REV
nm-unl nn . NEWPORT BEACH, CALIFORNIA 2‘] O_.’] 9/61 O_‘] 9 85021 H
TYPE OF VALVE AND MAIN FEATURES T DESIGN
COMBINATION ALTITUDE, PRESSURE SUSTAINING  [owm oi [ 7i=i9=73
AND SOLENOID SHUTOFF VALVE R e

OPERATING DATA—CONTINUED

SUFFIX H (PILOT DRAIN TO OUTLET):
CDC CHECK VALVE (H) IS USED WHEN PILOT DRAIN TO ATMOSPHERE IS NOT
DESIRED. WHEN OUTLET PRESSURE IS HIGHER THAN INLET PRESSURE, CHECK

VALVE (H) CLOSES.

SUFFIX R (RESERVOIR GAUGE WITH TESTER):

TO SET THE RESERVOIR PRESSURE FOR ALTITUDE CONTROL (2), ISOLATE
RESERVOIR SENSING LINE. CLOSE CK2 COCK (R2) AND OPEN CK2 COCKS (R1)
AND (R3). THIS APPLIES PRESSURE TO ALTITUDE CONTROL (2) SENSING
CHAMBER. WHEN THE DESIRED PRESSURE HAS BEEN REACHED BY READING
PRESSURE GAUGE (R4), ADJUST ALTITUDE CONTROL (2). CLOSE CK2 COCK
(R1) AND OPEN CK2 COCK (R2). THIS RELIEVES EXCESS PRESSURE TO
ATMOSPHERE, SETTING THE DESIRED RESERVOIR PRESSURE FOR ALTITUDE
CONTROL (2). DURING NORMAL OPERATIONS CK2 COCKS (R1) AND (R2) MUST
BE CLOSED.

SUFFIX S (OPENING SPEED CONTROL):

FLOW CONTROL (S) CONTROLS THE OPENING SPEED OF THE MAIN VALVE.
TURN THE ADJUSTING STEM CLOCKWISE TO MAKE THE MAIN VALVE OPEN
SLOWER.

DATE

SUFFIX Y (Y—STRAINER):

A Y=PATTERN STRAINER IS INSTALLED IN THE PILOT SUPPLY LINE TO
PROTECT THE PILOT SYSTEM FROM FOREIGN PARTICLES. THE STRAINER
SCREEN MUST BE CLEANED PERIODICALLY.

BY

V. CHECK LIST FOR PROPER OPERATION:
() SYSTEM VALVES OPEN UPSTREAM AND DOWNSTREAM.
(1) AR REMOVED FROM THE MAIN VALVE COVER AND PILOT SYSTEM AT ALL
HIGH POINTS. |
(1) PERIODIC CLEANING OF STRAINER (Y) IS RECOMMENDED (OPTIONAL
FEATURE).
) RESERVOIR SENSING LINE PROPERLY CONNECTED.
) CV FLOW CONTROL (10) OPEN AT LEAST 4 TURNS.
) CV FLOW CONTROL (S) OPEN AT LEAST 4 TURNS (OPTIONAL FEATURE).
) CORRECT VOLTAGE TO SOLENOID CONTROL (9).
)
)

DESCRIPTION

CK2 COCKS (B1), (B2), (B3), (B4), (B5), AND (D3) OPEN (OPTIONAL

FEATURE).
CK2 COCKS (R1) AND (R2) CLOSED (OPTIONAL FEATURE).

CAD REVISION RECORD - DO NOT REVISE MANUALLY
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SEE SHEET 1
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A"_M' AVALON
MECHANICAL
June 18, 2021

P:221219

COWICHAN ENGINEERING SERVICES
6468 Norcross Rd
Duncan, BC V9L 6C5

Attention: Cam Williams, AScT

Reference:  Ordano Booster Pump Station Ventilation
Cowichan Bay, BC

The attached sealed equipment specifications were selected by Avalon Mechanical Consultants to
facilitate proper cooling and ventilation for the booster pump station and the diesel engine driven fire

pump it houses.

In their Design Review Report dated March 30, 2021, Associated Engineering correctly identified the fact
that there was inadequate ventilation provided. Based on the performance data given for the diesel
booster pump, the required fan and associated intake and exhaust louvers were calculated and sized.
This system will provide adequate airflow to prevent overheating of the diesel pump, as well as
combustion air requirements.

Sincerely,

AVALON MECHANICAL CONSULTANTS LTD.

e

Jon Edgell, P.Eng.

Principal

Writtery Jon Edged
Filer 2212192 Ordono Sloticn Lette:

Avalon Mechanical Victoria // Nanaimo 1/1
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| GRILLE / DIFFUSER / LOUVER SCHEDULE

FINISH MOUNTNG [ NoTEs

COMMENTS |

| NOTES:

1. MOTORIZED DAMPER - INTERLOCKED WITH FAN OPERATION
| 2, BIRD SCREEN

|s. GRAVITY BACKDRAFT DAMPER

' FAN SCHEDULE
| A5 | SERVICE TYPE [ sz make | MODEL | POWERROAD | sounD
Efa PUMP ROOM I EARET T v) GREENHECK | SQ-1SMVG T TISTMANP | G3SONES
|- o ! - Bfoa——
NOTES:
| 1. SPRING ISOLATION
2. GRAVITY BACKDRAFT DAMPER

| |3. COOLING THERMOSTAT CONTROL {SET TO 30°C - ADJUSTABLE)

| BE A MINIMUM 2' ABOVE SLAB, BUT PREFERABLY HIGH UP THE WALL,

AVALON HAS BEEN ASKED TO SIZE AND SPECIFY COMPONENTS ONLY. NO DRAWINGS HAVE BEEN PREPARED,
IF NECESSARY, PROVIDE DRAWINGS AND/OR PICTURES TO AVALON FOR COORDINATION OF LOCATIONS,

FAN/INTAKE LOUVER AND EXHAUST LOUVER TO BE INSTALLED ON OPPOSING SIDES OF THE BUILDING IN ORDER TO CREATE ADEQUATE CROSS-VENTILATION, INSTALLATION HEIGHT TO

2021-08-18
AR = PROJECT NORTH DESIGNED APPROVED
AVA LO N DRAWINGS ARE NOT To 8 UsED FOR cOSTING, ORANDO BOOSTER PUMP STATION cP JE
PRICING, TENDER, OR CONSTRUCTION UNLESS P ot
MECH ANICA L THEY HAVE BEEN [SSUED AS SUCH, VENTILATION SYSTEM o oy -
3001245 Esquimalk Road 103.6220 Dublin Way ;\g:mmec:sg%&u Nork: e o COMPONENETS P
o AP Nanaimo, BC V9T 23 COORDINATION REQUIRED FOR DRAWINGS USED
250-384-4120 2505852180 FOR OTHER PURPOSES THAN INDICATED,

info@avalonmechanical.com

COWICHAN BAY, BC

M-1.01






BIP R A X I S
»warchitects inec. Robert Rocheleau, Architect AIBC
; Heather Spinney, Architect AIBC

401-1245 Esquimalt Road, Victoria, BC VOA 3P2
Tel: (250) 475-2702 - Fax: (250) 475-2701
robert.rocheleau@praxisarchitectsinc.com

July 21, 2021
Cameron Williams

Cowichan Engineering Services Ltd.

6468 Norcross Road

Duncan, BC

VIL 6C5

RE. Building Envelope Services
Booster Pump Station
Ordano Reservoir Site

Dear Cameron,
I have reviewed the documents provided and offer the following re. meeting NECB 2017

Performance requirements.

Zone 4 <3000 Thermal Transmittance RSI 'R
Overall Thermal Resistance
Walls 0.315 3.175 18.0
Roofs 0.193 5.181 29.4
Floors 0.227 4.405 25.0
All doors 2.1

Assembilies in contact with ground

Walls 0.568

3.2.3.1.(5) Floors .757for1.2 m

Air Leakage

OH Doors 5.0L/(s.m2) ASTM E283

Other Doors | .5L/(s.m2)

Refer to the attached drawings for detail information.

Walls Above Ground:

The proposed construction is 190 mm concrete masonry units with structural reinforcing
as called for. RSI of 3.175 (R18.0) required. I suggest the simplest means to achieve
this is with an EIFS (Exterior Insulation and Finish System). I recommend the following:
StoTherm ci with Sto IMPACT, using 100 mm GPS insulation (R4.7). Regular EPS will
not provide the required RSI. (R value per inch 3.7, x 4 = R144).

Recommend interior be painted with washable acrylic paint (semi gloss) per Master
Painter’s spec., walls and ceiling.
1 13






Roof (with attic):

The required overall thermal resistance is RSI 5.181 (R29.4). To achieve this the space
between the bottom chords of trusses should be filled with R12 (for 2x4 bottom chord)
with R-20 continuous over. Ensure minimum ventilation clearance at exterior walls over
insulation. Provide soffit ventilation and gable vents (total minimum open area 1/300
building floor area). Refer to elevations attached for gable vents.

Ceiling finish 6 mil polyethylene vapour retarder, 2 layers 16 mm moisture resistant
GWB, painted.

Below Ground:

Inside perimeter to have horizontally RSI 1.32 (R 7.5) = 50 mm XPS insulation 1.2 m
wide continuously (see building section). Ensure 10 mil polyethylene vapour retarder
membrane under slab on grade. ‘

Doors:
Refer to the table above for information re. required door thermal and air leakage
performance.

Trust this addresses the building envelope component of this project.

RYLLLLAAL LI P

PRAXIS ARCHITECTS INC per:

Robert Rocheleau, Architect AIBC
Director

212 \1’{






ARV '.'rf.'ﬁ.fh

ROOF
Owera! (effective] insulation value
RS15.181 [A29.4) =R12 between bottom chord snd #20 above
6 il polyethylene vapour retatder

2 Iayers 16 mm molsture resistant GWE, painsed.

FIOOR
RS11.32 (R7.5) = 5D rm XP5
10 mil poly vapour retarder under dlab on grads

i
= N
' 11 : |
ﬂ M satte truss =1
8938 wd Iraming @ 4000.c. | [
I T 12 mm i plywd 1
sheathing membrane (Tyvek)
! f 1, CCA treated 18 00d st
el W A A VAR b 2 m plywood stragping

B

&

8

ot

o

]

&

B

e

&
Maintain separation
o grade except 3t OH door.

87 atman door 150.

SECTION B

Mechanical Louvre

N3,
REFER TO STRUCTUAL / MECHANICAL / ELECTRICAL
FOR DIMENSIONS , INTERIOR LAYOUT AND OTHER 8EQUIREMENTS.

THIS INFORMATION 15 FOR BUILDING ENVELOPE ONLY

Overhead Door

Mechanical Lowvre

T R

[T TRt

PLAN PLAN AND SECTIONS

BUILDING ENVELOPE
BOOSTER PUMP STATION
ORDANO RESERVOIR SITE

PRAXIS ARCHITECTS INC.
401 - 1245 Esquimalt Rd.
Victoria, BC

V9A 3P2

July 22, 2021






N.B.
REFER TO MECHANICAL AND ELECTRICAL FOR ADDITIONAL [FEMS TO BE INTEGRATED INTO
BUILDING ENVELOPE NOT INDICATED HERE. ALL PENETRATIONS OF ROOF AND WALL ASSEMPUES 10

BE SEALED TO ENSURE CONTINUDUS VAPGUR / AIR RETARDER IS PROVIDED.
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ELEVATIONS

BUILDING ENVELOPE
BOOSTER PUMP STATION
ORDANO RESERVOIR SITE

PRAXIS ARCHITECTS INC.
401 - 1245 Esquimalt Rd.
Victoria, BC

V9A 3P2
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