Design Bulletin 57
Guidelines for Water Management Projects

DESIGN BULLETIN No. 57/2007

REQUIREMENTS FOR ALBERTA INFRASTRUCTURE AND TRANSPORTATION
WATER MANAGEMENT PROJECTS

This design bulletin is issued as an additional requirement to the “Engineering Consultant
Guidelines for Highway and Bridge Projects - Volume 1 - Design and Tender” (ECG Vol 1)
and the “Engineering Consultant Guidelines for Highway and Bridge Projects - Volume 2 —
Construction Administration” (ECG Vol 2). This bulletin documents the Consultant
requirements while working on Water Management Projects for Alberta Infrastructure and
Transportation (INFTRA).

BACKGROUND INFORMATION

Prior to 2006, Water Management projects were administered by the Civil Projects Branch
of INFTRA and operated independently of the road and bridge side of the Department.
After the dissolution of the Civil Projects Branch, project administration duties were
transferred to the Regions and it was felt that to better integrate the water side with the road
and bridge side of the Department, the consultant requirements on water projects should be
integrated into the Engineering Consultant Guidelines.

DETAILS

Attached are two new sections to be added to the Engineering Consultant Guidelines.
Section 12 — Water Control Structures Planning and Design is to be added to Volume 1 —
Design and Tender and details the consultant’s requirements to the end of the tender
phase.

Section 5 — Water Management Projects is to be added to Volume 2 — Construction
Administration and deals with the consultant’'s construction and post-construction
requirements. Both sections are currently being reviewed as part of the review of the

Consultant Guidelines and any modifications to the attached sections will be incorporated
into that version of the Guidelines due out later this year.

IMPLEMENTATION OF BULLETIN

Implementation of this bulletin is effective immediately for all INFTRA projects.
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CONTACTS
Any questions with regard to this Design Bulletin should be directed to Alberta Infrastructure

and Transportation’s Technical Standards Branch (Attention: Ajit Paramapathy, Manager,
Water Management (780) 422-7668).
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Director, Bridge Engineering - Director, Professiopial Services

Approved:

Hawnt
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SECTION 12 - WATER CONTROL STRUCTURES
PLANNING AND DESIGN

121 GENERAL

This section outlines responsibility and authority of the Consultant that is specific to the
planning and design of water management projects. Those projects include:
e dams, diversion weirs, lake stabilization structures,
e canals,
erosion control works,
flood control structures and dykes,
pump houses,
water pipelines, and
reservoirs.

Any bridges or bridge-sized culverts on public roadways that are combined or integrated
into water management projects would be designed to the requirements of Section 10.

Even though the Consultant may need to liaise with other staff members of the
Department for various phases of water management projects, all discussions with
department staff need to go through the Project Sponsor/Administrator.

12.2 DESIGN STANDARDS AND GUIDELINES

All work shall be done in accordance with relevant codes, current Department standards,
specifications, and recognized engineering practices.

Design standards and guidelines are available on the Department’s website at
http://www.infratrans.gov.ab.ca .

Refer to Section 2.0 of “Water Control Structures — Selected Design Guidelines” for a
thorough listing of Codes, Standards and References for Water Control Structures.

12.3 INDEPENDENT DESIGN CHECK

A complete check of water management design, specifications and drawings shall be
carried out by a Professional Engineer other than the Professional Engineer responsible
for the design, specifications and drawings. The Professional Engineer who has
undertaken this check shall prepare and retain design check notes and shall also sign and
stamp or seal the drawings. This design check shall be carried out by another consultant if
the design Consultant does not have adequate in-house capabilities to provide this check
or if so directed by the Department.

See Section 1.5.8.
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12.4

12,5

12.6

SURVEYS

Refer to Section 6.1.4 for survey requirements.

Where required by the Terms of Reference to establish a project specific datum for
horizontal and vertical control, such a survey shall be tied into the Alberta Survey

Control Monument System as outlined in Section 6.1.4.

All benchmarks for rehabilitation projects must be tied into the Alberta Survey Control
Monument System as outlined in Section 6.1.4.

Alberta Environment benchmarks are located at
http://www3.gov.ab.ca/env/water/benchmarks/index.html

LAND ACQUISITION REQUIREMENTS
Refer to Section 3.

Refer to “Reservoir Lands Guideline” for land assembly requirements for Water Control
Structures.

APPROVALS, LICENSES AND PERMITS

The Consultant shall, in consultation with the Department and Regulatory agencies,
determine which regulatory approvals, licenses, authorizations and permits are required
for the project.

Alberta Environment is the owner of all water management projects. Infrastructure and
Transportation will apply for all regulatory approvals, licenses, authorizations and
permits that are required to deliver the project on behalf of the owner. The Contractor
shall be required to apply for any temporary approvals or permits that are required based
on the methodology adopted by the contractor during construction.

The Consultant shall assemble and prepare the information needed for regulatory

approvals, licences, authorizations and permits. This may include but is not limited to:
e Drawings and specs

Assessment reports

Impact statements

Proposed mitigation efforts

Application forms
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12.7

12.8

12.9

The Consultant shall incorporate conditions of any approvals, licenses, authorizations or
permits that affect the construction work into the Special Provisions of the Contract
documents and shall include copies of approvals, licenses etc. in the Contract document.

CONSTRUCTION CONTRACT SPECIFICATIONS

Unless noted in the Request for Proposals, the Contract Specifications for Water Control
Structures shall be based upon the latest version of the Civil Works Master Specification
(CWMS). The Consultant shall edit the CWMS as necessary to produce the Contract
Specifications.

For some Water Control Structures the Specifications for Bridge Construction or the
Standard Specifications for Highway Construction may be used.

ENGINEERING DRAWING STANDARDS

Refer to “Development of Project Drawings” and “Design Bulletin No 33/2006”
(Amendment 5 of the Engineering Consultant Guidelines on the Department’s website).

CONCEPTUAL STUDY

The Conceptual Study is a review of available information to determine the proposed
design criteria and identify any information gaps. The Consultant shall identify available
options to solve problems identified in the Terms of Reference. The Conceptual Study
will not generally require the acquisition of field data.

12.9.1 ACTIVITIES

The Consultant shall:

e inspect the site and inventory project components.

e review existing surveys, investigations, data, drawings, aerial photographs,
and reports.

e review issues and potential options with stakeholders of the project. Refer to
Section 2.5

e undertake additional studies that are necessary to complete the conceptual
drawings and estimates.

e determine utility locations and project restrictions due to those utilities. Refer
to Section 6.1.8.

o for a rehabilitation project evaluate the current design criteria for the existing
project and propose design criteria for the project. For a new project, propose
design criteria for the project.

e complete an environmental and historical resources overview as necessary.
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determine land ownership and preliminary land assembly requirements for the
project.

prepare conceptual level drawings for the project.

prepare an “A” level cost estimate for the project and a life-cycle cost analysis
for the various options.

12.9.2 REPORTING REQUIREMENTS

The Consultant shall prepare a Conceptual Study report that includes the
following components:

A summary of the investigations, surveys, and reviews

A review of existing design criteria for rehabilitation projects

Inventory of project components and utilities

Relevant existing drawings

Proposed design criteria

Proposed alternatives that would meet the Terms of Reference

Conceptual drawings of each alternative

“A” Estimate (project cost) and life cycle cost for each option

Right of Way requirements

Potential environmental, social and historical impacts and mitigative measures
A ranking of alternatives

A listing of recommended investigations that would improve the decision
making process, refine the design, reduce the life cycle cost of the project or
reduce the risk of the proposed alternatives.

12.10 PRELIMINARY ENGINEERING

Preliminary Engineering is a detailed review of available alternatives that results in a
recommended alternative that provides the best solution. The Consultant shall undertake
required field studies and laboratory testing, consider all external factors, and prepare
preliminary design and costing to develop all the viable alternatives to a level that one
can be chosen for implementation. If a Conceptual Study is not required by the Terms of
Reference, the study requirements of that design phase must be included in the
Preliminary Design phase.

12.10.1  ACTIVITIES

The consultant shall:

inspect the site.

review surveys, investigations, data, drawings, aerial photographs, and
reports. Recommend any additional investigations that are required to assist
in the evaluation of options.

undertake any required investigations

undertake required environmental and historical reviews or assessments
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complete final hydrologic, hydraulic, and geometric design and preliminary
geotechnical and structural design of each alternative

review options with stakeholders of the project. Refer to Section 2.5
determine utility relocation requirements

determine final land assembly requirements of each alternative for the project.
prepare preliminary level drawings for the project. These drawings would
include detailed site plans; plans and various sections of each structure with
enough detail to cost the components; borrow, lay-down and waste disposal
areas; and care of water options for each alternative.

specify materials for major project components; rip rap, concrete, impervious
fill, etc.

determine material sources for each alternative

prepare a “B” Estimate and life cycle cost for each alternative.

12.10.2 REPORTING REQUIREMENTS

The consultant shall prepare a Preliminary Engineering report that includes the
following components:

a summary of the studies and investigations carried out

comparison of viable alternatives that would meet the Terms of Reference
final Design Criteria

Preliminary Drawings

“B” Estimate for each alternative and life cycle cost

final Land Assembly requirements for each alternative

utility relocations for each alternative

environmental impact overview or assessment and probable mitigation
requirements

historical resources overview

the recommended alternative.

12.11 FINAL DESIGN

The Final Design is the phase where the chosen alternative is advanced to detailed design
stage and tender drawings and specifications are produced. The Department will select
the one alternative from the Preliminary Engineering report for construction and provide
direction to the Consultant. Land Assembly often precedes independent of Final Design
by another consultant.

12.11.1  DESIGN ACTIVITIES

The Consultant shall:

complete final geotechnical and structural design of the selected alternative
prepare and obtain utility relocation or crossing agreements
identify Right of Way requirements
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12.11.2

e review the final design with stakeholders of the project. Refer to Section 2.5

e prepare Tender Drawings for the project. These drawings would include but
may not be limited to: detailed site plans; contractor site limits including
environmentally and historically sensitive sites; plans and various sections of
each structure with enough detail to cost the components and determine
material requirements; borrow, lay-down and waste disposal areas; and care of
water plans where appropriate.

e prepare Contract Specifications for the Contract.

e prepare a “C” level cost estimate for the project.

REPORTING REQUIREMENTS

During the Final Design phase unless otherwise noted in the Terms of Reference,
the consultant shall provide electronic copies of the tender drawings in PDF
format to the department at the 50% and 95% complete stages. Unless otherwise
noted in the Terms of Reference, the consultant shall provide electronic
specifications for review at the 75% and 95% complete stage.

The consultant shall prepare a Final Design Report that summarizes the:
o final studies

final drawings

final Right of Way requirements

utility relocation agreements

“C” Estimate.

12.12 CONTRACT TENDERING

Refer to Section 11 — Contract Tendering with the following exceptions:

12.12.1

12.12.2

The Tender Documents shall be prepared on the CWMS Contract.
Drawings for water management projects shall be prepared in AutoCad format.

SITE MEETING

Where required by the Tender Documents, attend and guide a site meeting with
prospective bidders. Prepare notes from this site meeting.

TENDER INQUIRIES

The Consultant shall respond to tender inquiries by potential bidders. Any
questions that cannot be addressed by referring to the Tender Documents shall be
forwarded to the Project Sponsor. When required, the Consultant shall prepare
addendums for issuance by the Department.
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Current References for Section 12:

Dam Safety Guidelines, 2007, Canadian Dam Association

Development of Project Drawings, 2004, Alberta Transportation

Guidelines on Extreme Flood Analysis, 2004, Alberta Transportation

Guidelines on Flood Frequency Analysis, 2001, Alberta Transportation

Hydraulic Design Guidelines for Stream Crossings, 2006, Alberta Infrastructure and Transportation

Reservoir Lands Guideline, 2005, Alberta Environment

Water Control Structures — Selected Design Guidelines, 2004, Alberta Transportation and Alberta Environment
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SECTION 5 WATER MANAGEMENT PROJECTS
5.1 GENERAL

This section outlines responsibility and authority of the Consultant that are specific to
the construction contract administration of Water Management Projects that are owned
and operated by Alberta Environment. Those projects include:
e dams, diversion weirs, lake stabilization structures,
canals,
erosion control works,
flood control structures and dykes,
pump houses,
water pipelines, and
reservoirs.

Bridge structures (including bridge-sized culverts) on public roadways that are
combined or integrated into a Water Management Project would be built to the
requirements of Section 4.

For various phases of Water Management Projects, the Consultant may need to liaise
with other staff members of the Department or with Alberta Environment’s
representative. All liaisons must go through the Project Sponsor.

5.1.1 Definitions:
CWMS Civil Works Master Specification.

Minister/Department Minister is used in the CWMS Contract. Department is used
in the Consulting Guidelines. Both are interchangeable
terms. The Department will assign a Project Sponsor to
oversee the Consulting Agreement and the Contract. Unless
stated otherwise, the Consultant’s Representative is the
Minister’s Assistant in the CWMS for this Work.

Authenticated: Authenticated means a drawing, report or specification
bearing the responsible professional (APEGGA or similar
governing organization) member’s stamp or seal, signature
and date and the firm’s permit number in accordance with
the professional member’s governing organization’s
procedures.

Tender Drawings: Drawings produced at the end of the Final Design stage.
These drawings are suitable for obtaining bids for the work.
They are not suitable for construction. These drawings are
marked Issued for Tender and shall be Authenticated by the
Consultant as per this specification.
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SECTION 5 WATER MANAGEMENT PROJECTS

Construction Drawings:  Drawings produced prior to construction. These drawings
are suitable for constructing the Work. These drawings are
marked Issued for Construction and shall be Authenticated
by the Consultant as per this specification.

Record Drawings: Drawings produced after the construction has been
completed. These drawings contain any changes to the
design or site conditions that occurred during the
construction of the Works. These drawings are marked
Record Drawings and shall be Authenticated by the
Consultant as per this specification.

5.2 CONSTRUCTION ADMINISTRATION

5.2.1 Construction Drawings

The Consultant shall provide four full sized sets of Authenticated Construction Drawings
and additional Specifications to the Contractor; and one polyester film, one 11"x17”
paper set and one CD/DVD in PDF and AutoCAD format to the Department.

5.2.2 Contract Specifications and Drawings

For Water Management Projects the Contract is based upon the Civil Works Master
Specification (CWMS). Where the Contract Specifications and Standards are referred
to in this document, the Consultant shall refer the appropriate sections from the CWMS
Contract.

The Consultant shall not follow the Specifications for Bridge Construction or the

Standard Specifications for Highway Construction for any of this Work unless specified
in the Terms of Reference or directed by the Project Sponsor.

5.2.3 Meetings
The Consultant shall invite the Project Sponsor to all meetings with the Contractor.

5.2.4 Contractor Payments

The Consultant shall receive and verify Progress Claims from the Contractor.
The Consultant may estimate the amount of work for a Progress Claim.

The Consultant shall not follow the last paragraph of Section 2.5.3 of this guideline for
Water Management Projects. CWMS stipulates that Contractor’s progress payments
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SECTION 5 WATER MANAGEMENT PROJECTS

requests for Water Management Projects are due to the Consultant 7 days after the end
of each month.

5.2.5 Submittals

The Consultant shall receive and review submittals from the Contractor as specified in
the Contract.

5.2.6 Regulatory Requirements

Regulatory requirements that are the Contractor’s responsibility shall be integrated into
the Contract. The Consultant shall ensure that these requirements are met by the
Contractor.

Other Regulatory requirements are the Department’s or Owner’s responsibility. These
could include monitoring during construction, reporting requirements, emergency
response requirements. On behalf of the Department, the Consultant shall undertake
any requirements that are needed during the construction phase but are not the
Contractor’s responsibility. Any post-construction requirements will not be undertaken
by the Consultant unless specifically directed to do so by the Project Sponsor.

5.2.7 The Work
The Consultant shall provide sufficient staff to verify that the Work is being completed
according to the Contract Drawings and Specifications. This staff should be sufficiently

gualified or supervised to allow the Consultant to Authenticate Record Drawings.

5.2.8 Contract Amendments

The Contract provides for the use of Specified Allowances to provide for Work that is
identified within the Contract but has an unknown value at the time of Tender. The
Consultant shall receive estimates from the Contractor for Specified Allowances that are
prepared in accordance with Cost Plus Work or based upon estimates from third parties
and verify that they are reasonable. A Lump Sum quote would be acceptable for small
items. The Consultant may approve the estimate for this work as per Section 2.8 Extra
Work and Section 2.12 Contract Cost Overruns. Contract Changes to a Specified
Allowance shall be issued to the Contractor as an Order for Extra Work.

The Contract provides for changes to the Schedule of Prices for Quantity Variation -
changes to the estimated quantity of Schedule of Prices. If the actual quantity of Work
exceeds or falls short of the Estimated Quantity of Work by 15 percent of the item
specified in the Schedule of Prices and all of the conditions of clause 8.5 of Section
0725 of the Contract are met, the Consultant may, at the request of the Contractor or
Project Sponsor, negotiate a new rate or price for those items with the Contractor. The
Consultant shall obtain approval for these changes in accordance with Section 2.7 Unit
Price Approvals and 2.12 Contract Cost Overruns prior to finalizing the negotiations.
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SECTION 5 WATER MANAGEMENT PROJECTS

Contract Changes to the Schedule of Prices for Quantity Variation shall be issued to the
Contractor as a Unit Price Adjustment.

Adjustments to Contract Time must be completed in accordance with Section 2.11
Adjustments to Specified Contract Completion Date.

5.2.9 Site Occupancy

Site Occupancy is not currently used for Water Management Projects.

5.3 PROJECT COMPLETION AND COMMISSIONNING

The Consultant shall not undertake Construction Completion, Conditional Construction
Completion, Repairing Deficiencies and Warranty as per Section 2.17 or Termination of
Warranty and Final Acceptance as per Section 2.18. Instead, the Consultant shall
undertake the following to match the CWMS.

5.3.1 Substantial Performance of the Work

This stage of the Work is performed when the Work is ready to be operated by the
Owner. Finishing components such as cleanup, seeding, demobilization etc. may still
be required.

The Consultant shall review the requirements of the Construction Contract and confirm
that the prerequisites for this stage of the Contract have been performed and the Work
is ready to be operated.

The Consultant shall arrange an inspection of the Work, inspect the Work and record
any unsatisfactory or incomplete Work. The Consultant shall invite the Project Sponsor
and the Owner to such an inspection.

If the Work is ready to operate, the Consultant shall prepare a report to the Department
advising that the Work is substantially performed and ready to operate. The Project
Sponsor will issue a certificate of Substantial Performance.

If the Work is not ready to operate the Consultant will prepare a report outlining the
deficiencies and recommending any further action.

If an operator training program is required by the Contract, the Consultant will ensure
that the Contractor organizes and implements such program for the Owner’s operational
staff.
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SECTION 5 WATER MANAGEMENT PROJECTS

5.3.2 Total Performance of the Work

This stage of the Work is performed when all the work is complete, the contractor has
demobilized, and the site is ready for turnover to the Owner.

The Consultant shall review the requirements of the Construction Contract and confirm
that the prerequisites for this stage of the Contract have been performed.

The Consultant shall arrange an inspection of the Work, inspect the Work and record
any unsatisfactory or incomplete Work. The Consultant shall invite the Project Sponsor
and the Owner to this inspection.

If the Work is ready to turnover to the Owner, the Consultant shall prepare a report to
the Department advising that the Work is totally performed. The Project Sponsor will
issue a certificate of Total Performance.

If the Work is not complete the Consultant will prepare a report outlining the deficiencies
and recommending any further action.

5.3.3 Warranty Performance of the Work

If the Terms of Reference include warranty inspection, two weeks prior to the expiration
of the warranty period, the Consultant shall inspect the Works and prepare a report to
the Department indicating that all deficiencies have been completed and no defects
have occurred in the Works or that there are deficiencies in the Work and make
recommendations to correct them. If there are deficiencies the Consultant shall advise
the Contractor and make arrangements to have the deficiencies corrected.

If the Work is satisfactory to the Department and the Owner, the Project Sponsor will
issue a certificate of Warranty Performance of the Work.

5.4 PROJECT RECORDS

5.4.1 Record Drawings

The Consultant shall follow Design Bulletin No. 33, Drawing Submission Requirements
and Development of Project Drawings that are in addition to this guideline. The
following requirements supersede the requirements of that Bulletin and this guideline.

After the Work has been completed, the Consultant shall submit Authenticated Record
Drawings for the project. Authenticated Record Drawings are required even if no
changes were made to the drawings that were Issued for Construction.

The Consultant shall provide one original of the Record Drawings printed on 3 mil
polyester film and three CD/DVD copies. The CD/DVD copies shall have copies in
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SECTION 5 WATER MANAGEMENT PROJECTS

AutoCAD and PDF format. The PDF format drawings shall be Authenticated where the
corresponding polyester drawing is Authenticated. The PDF format drawings may be
scanned copies of the polyester drawings.

5.4.2 Contract Completion Report

The Consultant shall not submit Final Details as per Section 3.1. Instead, the
Consultant shall prepare a Contract Completion Report in accordance with the
following.

The Consultant shall receive project record documents, operation and maintenance
data, spare parts and maintenance materials, extended warranties and certificates
submitted by the Contractor.

The Consultant shall prepare and submit five paper copies and five CD/DVD copies of a
Contract Completion Report to the Department that is an accurate summary record of
construction including:

e An introduction that explains the project layout, purpose, design parameters,
project management and engineering.

e A statement from the Consultant certifying that the Work was completed in

accordance with each Contract.

Scope of work for each Contract.

List of suppliers, contractors, and subcontractors.

Work progress, methods, and weather data.

A summary of test results.

Unanticipated problems and how they were managed, include change orders.

Final quantities and construction costs.

Copies of 11 inch x 17 inch Record Drawings sufficient to provide a clear

project overview.

Summary of site safety plan and ECO plan.

Annotated photographs.

Land owner agreements and releases.

Training summary.

Material disposal letters.

5.4.3 Operation, Maintenance and Surveillance Manuals

The Consultant shall prepare and submit five paper copies and five CD/DVD copies
of an Operation, Maintenance and Surveillance Manual following the format in Alberta
Environment’s Guidelines for the Preparation of an Operation, Maintenance and
Surveillance Manual for Water Management Projects, to the Department that includes
the following where relevant:
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e Design criteria including soil characteristics, meteorological and hydrological
data, instream flow need assumptions, flood consequence classification
rating.

e System capabilities including minimum and maximum operating levels,
stage/storage curves, flood operating levels, discharge rating curves,
operating limits or constraints.

¢ Site layout plan including utilities, survey monuments, property boundaries.

e Operating procedures including licenses, permits, authorizations and other
regulatory requirements.

e Routine maintenance procedures including product information and
maintenance requirements, spare parts and maintenance materials, extended
warranties and certificates submitted by the contractor.

e Predictive maintenance procedures including instrumentation information and
operating procedures, instrumentation monitoring schedules, target
instrumentation levels, procedures in the event that target levels are reached.

¢ Event-driven maintenance procedures.
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