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1.0 GENERAL

1.1 INTRODUCTION

The City of Winnipeg’s Water and Waste Department (WWD) develops these Standards in a phased
approach. Phase 1 (this document) applies to Capital Budget renewal projects only, such as water
main renewals. Upon implementation of Phase 1, Phase 2 will involve the addition of Standards for
New Development Projects. Phase 3 of these Standards will involve the development of Standards for
multi-discipline major Capital Projects such as plant expansions.

1.2 PURPOSE

The intent is to standardize the way electronic drawing files are produced and to make all drawing
files, regardless of who produced them, similar in look and content. This will reduce the
challenges faced by the WWD in managing and manipulating disparate files and facilitate
seamless integration with the Geographic Information System (GIS).

Currently at the WWD, the disparity in the CAD files received precludes the use of automation for
converting the information to GIS data. These Standards will facilitate a more seamless process.

These standards shall be used in all drawings that are produced using Computer Aided Drafting (CAD)
for the WWD. Because of the rapidly changing technologies used in engineering design and drafting,
this manual should be considered a “living” document, which will change as technologies change.
These drawings will become permanent records of the distribution or collection system; therefore,
these standards must be adhered to.

It is acknowledged by the WWD that consultants and design firms have existing workflows
and processes already in place to produce AutoCAD drawings for the WWD. Our aim is to
disrupt existing workflows as little as possible.

1.3 SCOPE

This manual covers the basic preparation of project plans for the WWD using CAD as the method of
plan preparation for both the design/construction and post construction phase of the project. The
elements covered in this manual are the WWD’s CAD and GIS environments, general drafting
conventions, the various prototype CAD drawings that should be used, the various types of projects
this manual applies to, map projections, file naming, and the submission of record drawings.

1.4 TERMINOLOGY

Within this document:

o “shall” is used to express a requirement, e.g., a provision that the user is obliged to satisfy in
order to comply with this specification

e “should” is used to express a recommendation or that which is advised but not required

e “may” is used to express an option or that which is permissible within the limits of this
specification

1-1
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1.5 TEXT STYLES USED IN THIS DOCUMENT
This document uses specific font text styles:

Normal text like this is used for all background and descriptive information.

Important notes for quick reference are inside a box like this.

Quotes from other sources/documents are in italics and indented like this.

References to other sections in this document are shown like this.

1-2
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2.0 WWD SOFTWARE ENVIRONMENT

2.1 AUTOCAD

2.2 Version
Drawing files provided to the WWD in a digital format shall be produced in AutoCAD (.dwg) format
and saved in the version presently being used by the WWD. Final GIS drawing files submitted shall be
100% AutoCAD drawing format and 100% editable. Third party fonts, hatch patterns, custom line
types or shapefiles, shall not be used in Final GIS CAD files submitted to the Department. Files can be
submitted on either DVD, CD-ROM, USB drive, or via the Consultant’s FTP.

The version of AutoCAD being used by the WWD at the time that these standards were established is
AutoCAD 2019 (or Civil 3D). These standards can only address those issues pertaining to this version
of AutoCAD. Despite newer versions of AutoCAD now being available, projects shall be submitted in
AutoCAD (or Civil 3D).

Once the WWD upgrades to a newer version of AutoCAD, that version shall be the official version. At
that time, the Department shall determine if submittals produced using earlier versions are
acceptable.

2.3 OTHER PROGRAMS

There are many programs available that run as adjuncts to AutoCAD and can help prepare CAD
projects more efficiently (e.g. Civil 3D, Map 3D, etc.). These programs create new entity types,
automate tasks, and can greatly aid in delivering a project in a timely manner. It is acknowledged that
these programs are widely used throughout the industry and may be used for WWD projects.
However, the WWD shall require that the final GIS Record Drawings submitted are
viewable with standard AutoCAD.

2.4 GEOGRAPHIC INFORMATION SYSTEM (GIS)
2.4.1 GIS Environment

The WWD GIS environment currently consists of Intergraph’s Geo-Media Pro software with an
Oracle 11g database, and uses the following projection:

Universal Transverse Mercator (UTM), North American 1983 Datum (NAD 83) June 1990,
Zone 14 North.

Implemented in 2002, the GIS has made digital data easily accessible; data is being employed by a
large number of persons, not only in the WWD but in the City of Winnipeg at large, as well as outside
agencies. The system is being used for analysis, planning, mapping, field location, and as an asset
management/inventory tool. The data in the GIS is also being viewed enterprise wide via web
application (iView). For these reasons, the accuracy and completeness of the data is
extremely important.

These Standards will enable automation to be employed in converting the large number of CAD
drawings received by the WWD into GIS data.

The information on record drawings received by the WWD ultimately becomes GIS data,
and accounts for over 90% of the information currently being input. The importance of

2-1
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receiving CAD record drawings in a consistent format, that also accurately reflects the
work that was done, cannot be overstated.

2-2
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3.0 PREPARING AUTOCAD DRAWINGS FOR THE WATER AND WASTE
DEPARTMENT

3.1 BASIC REQUIREMENTS — DESIGN/CONSTRUCTION AND FINAL RECORD
DRAWINGS

The main difference of this CAD-GIS Standard, from any previous standard is the requirement for the
submission of a second final record drawing a Final GIS Drawing. The requirement for the
Design/Construction drawing and Final Record Drawing have remained virtually the same. If the look
of a typical drawing was acceptable before the implementation of these standards, chances are it will
still be acceptable. Minor enhancements, such as Material list, shall be required.

It is acknowledged by the WWD that many consultants and design firms have existing
workflows and processes already in place to produce AutoCAD drawings for the WWD. We
hope to disrupt these existing workflows as little as possible.

3.1.1 Design/Construction Drawing

The WWD will provide guidelines and a prototype drawing before the design/tendering phase of a
project. It is important that the look of this drawing, when submitted and printed as a PDF, is identical
to the WWD prototype. The layers, symbols, and colors in the WWD prototype drawing may be used
by the consultant/design firm in the creation of their drawing, or they may simply be used as a
guideline.

The layers, colors, workflows, and adjunct software used to prepare the
Construction/Design Drawings. Blocks are supplied by the WWD and it is strongly
recommended that they be used, but if desired, internal blocks may be used as long as
they resemble the current blocks provided.

Standard details shall be used when necessary to define work that will be done in the right of way in
accordance to the City of Winnipeg.

The standards can be found at: https://www.winnipeg.ca/ matmgt/Spec/Default.stm

The water and sewer services shall be measured and shown on the tables using the Standard
Measurements for Water and Sewer Connections document (See section 5.1 — 5.4.5).

3.1.2 Final Drawing Definitions:

Record Drawing: Drawings referred to as “Record Drawings” are those prepared by the reviewing
Professional Engineer after verifying in detail the actual conditions of the completed project.

As-Built Drawing: Drawings referred to as “As-Builts” are prepared by a third party, or by the
Professional Engineer using information furnished by the contractor or other field staff.

3-1
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3.2 Final Record Drawings

There are two AutoCAD drawings required as final records of projects completed for the WWD.

The information contained in these drawings shall be oriented using the same
datum as the WWD GIS: NAD 1983 June 1990.

1.

Final Record Drawing:

This drawing will be used as the final legal record of the project. When submitted to the
Department, this drawing shall be formatted in such a way so that the final PDF print of the
AutoCAD drawing looks identical to the Department prototype drawing. The general look
shall be followed. The line thicknesses, title blocks, fonts, etc. must be used. Layer names,
colors, and symbols from the WWD Final Record Drawing prototype may be used in the
completion of this drawing.

The layers, colors, workflows, and adjunct software used to prepare the Record
Drawings. Blocks are supplied by the WWD and it is strongly recommended that
they be used, but if desired, internal blocks may be used as long as they resemble
the current blocks provided.

Final GIS Drawing:

This is a stripped-down representation of the work with minimal layers and detail, and will be
used to enter the information into the GIS. When submitted to the WWD, this drawing shall
have a minimum of objects and layers and be formatted in a very specific way in terms of its
layers and content. When project work involves several drawings, whether clustered together
geographically or contiguous in model space, these drawings shall be submitted as a single
drawing file when possible.

The entities contained within this drawing will ultimately become GIS
objects/layers. The layers and symbols in this drawing shall not be edited and are
to be used ‘as is.’

3.2.1 Project Types

Some of the projects types typically prepared for the WWD by consultants and covered by this
document are:

Combined Sewer Relief (SRS)
Feeder mains

Full segment sewer renewals
Force mains

Gate chambers

Interceptor sewers

Land drainage sewers

Open channel (ditching)
Outfall repairs

Pumping stations

Sewer renewal by CIPP lining/augmented lining, external point repairs (EPR), trenchless point
repairs (TPR), stabilization

Valve chambers
Water main renewals
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3.3 CADASTRAL BASE INFORMATION

3.4

Horizontal datum: Any and all data within shall be oriented in the NAD 83 June
1990 datum. Base data shall not be moved spatially, and shall be retained in model space in
its original UTM view. An exception to this would be an adjustment of the supplied water and
sewer data to match surveyed results. Paper space and layout views shall be used to
manipulate the data into a suitable drawing. These layouts shall follow the same standard
naming convention provided by the WWD for the file names.

Vertical Datum: Any and all data within shall be oriented in the Vertical Datum: CGVD28
(HT2.0 Geoid). Base data shall not be moved spatially, and shall be retained in model space
in its original UTM view. An exception to this would be an adjustment of the supplied water
and sewer data to match surveyed results. Paper space and layout views shall be used to
manipulate the data into a suitable drawing. These layouts shall follow the same standard
naming convention provided by the WWD for the file names.

On large projects, where several drawings are needed to show continuous infrastructure, the
base entities and cadastral data shall be continuous in model space. These entities shall not
be “broken up,” rotated, or edited in order to depict the specific sections of the project on
individual drawings. Views, paper space and layouts shall be used to display the work.

PROTOTYPE DRAWINGS

The WWD will supply three digital prototype drawing sheets to consultants; they will be used as a
guide in the preparation of water or sewer projects. The drawing file format for the prototype
drawings will be in the WWD'’s current version of AutoCAD. A symbol library will be included with the
prototype drawings.

For consultants/design firms who have established standards and workflows,
some adjustment of existing processes will be needed. For those without
established workflows, it is strongly encouraged that their processes adopt the
WWD prototype drawings, layers, and symbols.

The three prototype drawings are:

1 Design/Construction — will be used as an example of the look, when submitted and printed as
a PDF, which is required for the creation of drawings for the Construction/Design phase of the
project. Layering and symbology are only recommendations (e.g., if a design firm already has a
symbol that is identical in look to the hydrant symbol provided by the WWD, that symbol may be
used).

2 Final Record or As-Built Drawing - will be used as an example of the look, when printed--
that is required for the creation of Final Record Drawings. Layering and symbology are suggested
only (e.g., if a design firm already has a symbol that is identical in look to the hydrant provided
by WWD, that symbol may be used).

It is important to note that the layers, colors, workflows, and adjunct software
used to prepare the Design/Construction Drawings and the Final Record
Drawings it is strongly recommended that they be used, but if desired, internal
blocks may be used as long as they resemble the current blocks provided.
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3 Final GIS Drawing - will contain the layering scheme and symbols to be used for the Final GIS
Drawing. It shall be in model space only.

To facilitate seamless exchange with the WWD’s GIS, the layers and symbols in
this drawing shall not be edited and are to be used ‘as is.” Also, the coordinate

system shall be set to NAD 83 June 1990 Zone 14 North and the view to WORLD
Ucs.

Design/Drawing packages shall be prepared using drawing sheets set up for one of two sizes,
depending on the type of project. The WWD shall supply full size, A1 (594 mm x 841 mm), prototype
drawings for water projects or full segment sewer renewal projects; and 11" x 17"

prototype drawings for sewer renewals by CIPP linings, external point repairs or trenchless point
repairs. Examples can be found below.

The order of drawings in a design/drafting package is as follows:

Title/Cover Sheet
Legend/Drawing index sheet

Plan/Profile Sheet (for renewal packages), or a Plan Sheet for sewer repairs and CIPP
Detail Sheet

34



WWD CAD/GIS Specifications

3.4.1 Title/Cover Sheet

All projects prepared for the Department shall have a Title Sheet. The Title Sheet shall be the first
drawing in the set and shall contain a City of Winnipeg logo, the name of the Department, the Division
responsible for the project, the project title, the project bid opportunity number and a contract
number, if applicable. The title sheet shall contain a Key Map (if applicable), including the north arrow.
The streets affected by the work shall be high-lighted in the Key Map. The scale of the Key Map will
depend on the drawing size used for the project.

Oversize ISO Al (594 mm x 841 mm) Landscape Title/Cover Sheet

Figure 1 below represents a typical Al size title sheet. The coverage of the Key Map shall be sufficient
to cover the project area, as well as give a general orientation of where the project area falls within
the city while still insuring that street names are readable. The individual streets involved in the
project should be high-lighted. If necessary, more than one key map can be used.

(Logo) (Company Name)
(Company Name)
(Company Name)

2077 WATER MAIN RENEWALS &
ASSOCIATED WORKS

CONTRACT NO ?
BID OPPORTUNITY ?77-7777

; = e I/
1 A o L =T A
“iy, e V7 e oy
- f e T g
T * o B e Sl ~
ot ] o W T
U 2S¢ LA\ e
il N - N et \ \ ey ey
i i N P T =y b . -
e el Ll el 5 N
o — B Y e e . . i A Y Y
: g e [ S . : .
e =t - g e g ] A
[ ™y L - N b 8 o S
| ) - : ! B 5 5 . -
.'fnr = C L = A < —
= = =, o - \ ™= !
e ” (o 3 (g
i sy i i v % { - N & g
e . 3 - ""f\_;_- o i C g iy, s
— \ £ bl = : I A LN 7
— N g - - "u, ", "
u = - Rk T S \
Figure 1

(For a larger view see Appendix A)
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11"x 17" Title/Cover Sheet

Figure 2 below represents a typical 11x17 size title sheet. The coverage of the Key Map shall be
sufficient to cover the project area, as well as to give a general orientation of where the project area
falls within the city while still insuring that street names are readable. The individual streets involved
in the project should be high-lighted. If necessary, more than one Key Map shall be used.

THE CITY OF WINNI

@ WATER AND WASTE DEPARTMENT
N ENGINEERING DIVISION

20## SEWER RENEWALS BY CIF

CONTRACT NO: #
TENDER: #HHi-HHH#

| | ==
FrEri 4
i — = o/l

Figure 2
(For a larger view see Appendix B)
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3.4.2

Legend/Drawing Index Sheets

All drawing packages prepared for the Department shall have a Legend/Drawing Index sheet. The

Legend/Drawing Index sheet is the second drawing in the set and contains a list of all drawings,

drawing title, drawing number and sheet numbers included. The Legend/Drawing Index also contains

standard abbreviations, a legend of existing and proposed symbols and line types, and general

construction notes.

Oversize ISO Al (594 mm x 841 mm) Water Legend/Drawing Index Sheet

Figure 3a below represents a typical A1 Legend/Drawing Index sheet for water projects.

DRAWNG TIMLE
coveR PAGE

DRAMNG INDEX, DESIGH NOTES, LEGEND, & ABBREVATIONS

XXRKK STREET = 100 € OF X000 AVENUE TO 200.5 W OF XKKIOX BOULEVARD
XXHKK STREET = 100 £ OF X000 AVENUE TO 200.5 W OF XKKKX BOULEVARD
00K STREET = 100 £ OF X000 AVENUE TO 200.5 W OF XKKIX BOULEVARD
000K STREET ~ 100 E OF 100000 AVENUE TO 200.5 W OF XKKIOX BOULEVARD
XK STREET ~ 100 € OF 100000 AVENUE TO 200.5 W OF XKKOX BOULEVARD
X0O00K STREET ~ 100 € OF 10000 AVENUE TO 200.5 W OF XKKOXX BOULEVARD
XK STREET = 100 £ OF X000 AVENUE O 200.5 W OF XKXIXK BOULEVARD
XRXHKK STREET = 100 £ OF X000 AVENUE TO 200.5 W OF XKXIXK BOULEVARD
XXHKK STREET = 100 € OF Y0000 AVENUE TO 200.5 W OF XKKIXK BOULEVARD
000K STREET ~ 100 £ OF 10000 AVENUE TO 200.5 W OF XKXIXC BOULEVARD
XK STREET = 100 £ OF 100000 AVENUE 0 200.5 W OF XKKOXK BOULEVARD
XK STREET — 100 £ OF X000 AVENUE O 200.5 # OF XKKCXX BOULEVARD
KK STREET = 100 £ OF X000GKX AVENUE 7O 200.5 W OF XKXCXK BOULEVARD
XHHKK STREET = 100 E OF X000 AVENUE TO 200.5 W OF XKXOKK BOULEVARD
XAXHXK STREET = 100 € OF Y0000 AVENUE TO 200.5 W OF XKXOXK BOULEVARD
000K STREET ~ 100 £ OF X0000X AVENUE T0 200.5 W OF XKXIOK BOULEVARD
000K STREET = 100 £ OF 10000 AVENUE 0 200.5 W OF XKXIXK BOULEVARD
000K STREET — 100 £ OF X0000KX AVENUE 0 200.5 # OF XKXIXX BOULEVARD
0K STREET — 100 £ OF X00XKX AVENUE 0 200.5 # OF XKXIXK BOULEVARD
XK STREET = 100 £ OF X000 AVENUE TO 200.5 W OF XKXIXK BOULEVARD
XK STREET = 100 E OF X0 AVENUE TO 200.5 W OF XKKXIX BOULEVARD
XK STREET = 100 € OF X000 AVENUE TO 200.5 W OF XKXIX BOULEVARD
000K STREET = 100 € OF X000 AVENUE TO 2005 W OF XKXOX BOULEVARD
000K STREET = 100 € OF 100000 AVENUE TO 200.5 W OF XKXIOOC BOULEVARD
000K STREET — 100 € OF 300000 AVENUE TO 200.5 W OF XKXIOU BOULEVARD
O0XK STREET ~ 100 € OF X000 AVENUE TO 200.5 W OF XKXKO( BOULEVARD
XK STREET ~ 100 E OF X000 AVENUE TO 200.5 W OF XKXIX BOULEVARD
XK STREET — 100 € OF X000 AVENUE TO 200.5 W OF XKKXIXX BOULEVARD
000K STREET — 100 € OF X0000X AVENUE TO 2005 W OF XKXOX BOULEVARD
000K STREET — 100 € OF X00000X AVENUE TO 2005 W OF XKXOOC BOULEVARD
000K STREET — 100 € OF X00000X AVENUE TO 206.5 W OF XKXIOU BOULEVARD
00K STREET — 100 € OF X000 AVENUE TO 200.5 W OF XKXKOU BOULEVARD
XO0XK STREET ~ 100 € OF X000X AVENUE TO 200.5 W OF XKXKOC BOULEVARD
XK STREET — 100 £ OF X000 AVENUE TO 200.5 W OF XKXIX BOULEVARD
XO0XK STREET — 100 € OF X000 AVENUE TO 200.5 W OF XKXOX BOULEVARD
XOHKK STREET ~ 100 € OF X000 AVENUE TO 2005 W OF XKKIX BOULEVARD
XOXHXK STREET = 100 £ OF X000 AVENUE TO 2005 W OF XKXKXX BOULEVARD
XXHXK STREET = 100 € OF X000 AVENUE TO 200.5 ¥ OF XKXKKK BOULEVARD
UK STREET = 100 £ OF Y0000 AVENUE TO 200.5 ¥ OF XKXKXX BOULEVARD

DDRAWING INDEX
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CONSTRUCTION NOTES

1. EXPOSE EXISTING WATERMAIN & CONFIRM INVERTS PRIOR TO CONSTRUGTION.
2. LOCATION OF ALL SERVKGES TO BE CONPRMED IN THE RIELD.

3. INSTALL WATERMAIN BY TRENCHLESS METHOOS.

4. TRENGHES AND EXCAVATIONS WTHIN 1 METRE OF A PAVED AREA INCLUDING SDEWALKS SHALL BE CLASS 3 BACKFILL.

5. ALL MATERIALS SHALL CONFORM TO THE CITY OF WNNPEG STANDARD CONSTRUCTION SPECIFICATIONS.

6. MNMUM COVER TO TOP OF WATERMAN SHALL BE 2.4 m.

7. REPLACE ALL EXSTING LEAD SERWCES FROM PROPOSED WATERMAIN TO R

8 NOTIFY AL AFFECTED RESIDENTS AND BUSINESSES 2¢ HOURS IN ADVANCE OF ANY WATER SHUTDOWNS OR DISRUPTION OF SERVCE.

Figure 3a

(For a larger view see Appendix C)
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Oversize ISO Al (594 mm x 841 mm) Sewer Legend/Drawing Index Sheet

Figure 3b below represents a typical A1 Legend/Drawing Index sheet for sewer projects.

DRAWING INDEX

SHEET  CITY OF WINNPEG

NOMBER  DRAWNG NUMBER
1 I
2 .
3 o
+ -
5 -
. "
7 I
i A
° o
0 o
" -
2 A
13 A
14 R
1 o
16 "
7 o
. S
1 S
20 R
2 R
22 "
23 o
2 o
25 R
26 R
2 R
2 o
2 o
30 R
= R
2 R
33 R
4 e
35 "
36 R
7 R
£ R
30 I
w0 e
“ "

COVER PAGE.

DRAWING TIMLE

DRAWNG INDEX, DESIGN NOTES, LEGEND, & ABSREVIATIONS

XXX STREET
0K STREET
A0 STREET
A0 STREET
X000 STREET
XXX00K STREET
XXK0K STREET
N0 STREET
XAXOX STREET
A0 STREET
XNX0C STREET
XXX00C STREET
XXK00K STREET
X0 STREET
N0 STREET
A0 STREET
A0 STREET
XNX00C STREET
XXK0C STREET
KKK STREET
XKKOX STREET
XXX0K STREET
000K STREET
000K STREET
X000 STREET
000X STREET
XNK0X STREET
XN00X STREET
XXX0KK STREET
00K STREET
X000 STREET
000K STREET
XA00K STREET
XN00K STREET
X000 STREET
X000 STREET
X000 STREET
X000 STREET
000K STREET

HATCH PATTERNS

0 M1
0 M4
W0 M
00 M4
0 M4
00 M1
00 M1
0 M1
0 M4
00 M4
00 M4
00 M1
00 M1
0 M1
00 M4
00 M4
00 M4
M0 M4
M0 M4
0 M
0 M4
20 W4
0 W4
0 M
M0 M4
M0 M
0 M
0 M4
20 W
0 W
M0 M
M0 M
0 M
W0 M4
0 W
00
00
00
0 W

£ OF X000 AVENUE TO
£ OF 000X AVENUE TO
E OF 000X AVENUE TO
E OF 000X AVEMUE TO
£ OF 000X AVEMUE TO
£ OF X000 AVEMUE TO
£ OF X000 AVEMUE TO
£ OF X000 AVENUE TO
£ OF 000X AVENUE TO
E OF 000X AVEMUE TO
£ OF 000K AVEMUE TO
£ OF X000 AVENUE TO
£ OF X000 AVENUE TO
£ OF X00X AVEME TO
£ OF X00X AVENUE TO
E OF 000X AVEMUE To

£ OF 000X AVENUE TO
£ OF 000X AVEMUE TO
£ OF 000X AVENUE TO
£ OF 000X AVENUE TO
£ OF 300X AVENUE TO
£ OF 300X AVENUE TO
£ OF 000X AVENUE TO
E OF 000X AVEMUE TO
£ OF 000X AVENUE TO
£ OF 000X AVEMGE TO
£ OF 000X AVEMUE TO
£ OF 000X AVENUE TO
£ OF 300X AVENUE TO

EARTH OR GROUND ABOVE PIPE

SAND OR OTHER FINE MATERIAL

CONCRETE

R0 MK
R0 MK
30 WK
3D WK
3D WK
R0 K
R0 K
R0 MK
30 WK
30 WK
R0 WK
0 K
E
30 K
R0 MK
E
3D WK
R0 MK
R0 MK
R0 WK
30 WK
E
B
D WK
R0 K
R0 WK
Y
R0 WK
£
B
Y
Y
T
£
a0 K
a0 wH
Y
R0 M
T

£ OF X000 BOULEVARD
£ OF X000 BOULEVARD
E OF 00X BOULEVARD
E OF 00X BOULEVARD
E OF X000 BOULEVARD
£ OF X000 BOULEVARD
£ OF XX BOULEVARD
£ OF X0 BOULEVARD
£ OF 00X BOULEVARD
E OF 000X BOULEVARD
E OF 00X BOULEVARD
£ OF X000 BOULEVARD
£ OF X0 BOULEVARD
£ OF X000 BOULEVARD
£ OF X000 BOULEVARD
£ OF 000X BOULEVARD
E OF 000X BOULEVARD
E OF 00X BOULEVARD
£ OF X000 BOULEVARD
£ OF X000 BOULEVARD
E OF 000X BOULEVARD
£ OF 000X BOULEVARD
E OF 000X BOULEVARD
E OF 00X BOULEVARD
E OF 00X BOULEVARD
E OF 00X BOULEVARD
£ OF 000X BOULEVARD
£ OF 000X BOULEVARD
£ OF 000X BOULEVARD
E OF 000X BOULEVARD
E OF 000X BOULEVARD
E OF 000X BOULEVARD
E OF 000X BOULEVARD
E OF 000X BOULEVARD
£ OF 000X BOULEVARD
£ OF K000 BOULEVARD
£ OF K000 BOULEVARD
£ OF X000 BOULEVARD
E OF X000X BOULEVARD
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CONSTRUCTION NOTES

1. ALL PIPE SHALL HAVE CLASS B — TYPE 2 BEDONG
2. INSTALL SEWER BY TRENGHLESS METHODS.

3. CONFIRM THE LOCATION OF ALL SEWER SERVICES.

4 BACKFILL UNDER PAVEMENT, IN SIDEWALKS, & WTHIN 1.0 OF PAVEMENT TO BE CLASS 3.
5. BACKFILL IN BOULEVARD TO BE CLASS 5.

8. RENEW SEWER SERWCES 0 R

7. NSTALL SEWER SERVICE RISERS TO ELEVATION WHERE MINMUM SLOPE OF 1% IS MAINTAINED FOR ALL SERVCES.

Figure 3b

(For a larger view see Appendix D)
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11" x 17" Sewer Legend/Drawing Index Sheet

Figure 4 below represents a typical 11" x 17" Legend/Drawing Index sheet.

DRAWING INDEX

QGTY OF WINNIPEG

SHEET
NUMBER DRAWING NUMBER

HHHHHBHBHTBHUHBHUHHHT

3.4.3

DRAWNG TITLE

COVER PAGE

DRAWNG INDEX, DESIGN NOTES, LEGEND, & ABEREVIATIONS

300UOGC STREET — 100 E OF J0U0G0C AVENUE TO 200.5 W OF X)000( BOULEVARD

0DUCCOL STREET — 100 E OF XI00000C AVENLIE TO 2005 W OF XI000( BOULEVARD
WONR00L STREET — 100 E OF 1000000 AVENUE TO 2005 W OF XI00% BOULEVARD
WOUR00K STREET — 100 E OF XX00000K AVENUE TO 200.3 W OF X1000X BOULEVARD
000000 STREET = 100 E OF X00000¢ AVENUE TO 2005 W OF X000 BOULEVARD
000000 STREET = 100 E OF XI0000CX AVENUE TO 200.5 W OF XX000X BOULEVARD
000000( STREET — 100 E OF XI0000C¢ AVENUE TO 200.5 W OF XI00X BOULEVARD
00000t STREET — 100 E OF X00COK AVENUE TO 20G.5 W OF XXC0X BOULEVARD
HOUS0XK STREET — 100 E OF MO0 AVENUE TO 2005 W OF XX0X BOULEVARD
000600 STREET ~ 100 E OF 30030 AVENUE TO 200.5 W OF XI0X BOULEVARD
J0DUC0OL STREET ~ 100 E OF XX00000( AVENUE TO 2005 W OF XI000( BOULEVARD
300U000( STREET — 100 E OF XX00000C AVENUE TO 2005 W OF XI000 BOLLEVARD
3001000t STREET — 100 E OF XI0U000C AVENUE TO 2005 W OF XI00X BOLLEVARD
000000 STREET — 100 E OF X00000( AVENLIE TO 2005 W OF X103 BOLLEVARD
J00UG00K STREET = 100 E OF XX00000( AVENUE TO 200.5 W OF XI000K BOULEVARD
WOURAQL STREET — 100 E OF X000 AVENUE TO 2003 W OF XI000¢ BOULEVARD
00000t STREET — 100 E OF X0000CX AVENUE TO 20G.5 W OF XXC00X BOULEYARD
000000 STREET — 100 E OF XI0000C¢ AVENUE TO 2005 W OF X000X BOULEVARD
000000K STREET = 100 E OF XI0000! AVENUE TO 200.5 W OF XI0XX BOULEVARD
000000¢ STREET ~ 100 E OF XI00000X AVENUE TO 2005 W OF XI00X BOULEVARD
000001 STREET — 100 E OF XX0000KK AVENUE TO' 2005 W OF XK0X BOULEVARD
00000t STREET — 100 E OF HX00000C AVENUE TO 200.5 W OF XKOX BOULEVARD
00UG00L STREET — 100 E OF XXOG00( AVENUE TO D05 W OF Y1000 BOLLEVARD
300UC00L STREET ~ 100 E OF XX00000C AVENUE TO Z00.5 W OF XII00( BOULEVARD
300UC00C STREET — 108 E OF XX00000C AVENUE TO 005 W OF XII00( BOULEVARD
W0UR00K STREET — 100 E OF XXQ0000( AVENUE TO' 200.5 W OF XI00X BOULEVARD
FOURE0K STREET — 100 E OF XXOG000( AVENUE TO 2005 W OF XI000K BOULEVARD
W0UG00L STREET = 100 E OF XX00000X AVENUE TO Z0G.3 W OF XiG00K BOULEVARD
000000 STREET — 100 E OF XI00000¢ AVENUE TO 2005 W OF X)000¢ BOULEVARD
00000¢ STREET — 100 E OF XI0000CX AVENUE TO 200.5 W OF XXC00X BOULEYARD
000000k STREET — 100 E OF X00C0KK AVENUE TO 2005 W OF XIC0X BOULEVARD
00000K STREET ~ 100 E OF XI0000! AVENUE TO 2005 W OF XI0X BOULEVARD
H00000( STREET = 100 E OF XX0000(C AVENUE TO 2005 W OF XX0XX BOULEVARD
H000000( STREET — 100 E OF 3I00000( AVENUE TO 200.5 W OF XIC0X BOULEVARD
H00UCE0L STREET — 100 E OF XXOU0G0C AVENUE TO 2005 W OF XK00X( BOLLEVARD
300UO00L STREET — 100 E OF XX00000( AVENUE TO 200.5 W OF X100 BOLLEVARD
300U000C STREET — 100 E OF XX00000C AVENUE TO 2005 W OF XII00( BOULEVARD
OUE00H STREET — 100 E OF X000 AVENUE TO 2005 W OF XI000¢ BOULEVARD
W0UR00K STREET — 100 E OF XXQ0000C AVENUE TO' 2005 W OF XI00K BOULEVARD

ABBREVIATIONS

[
l-lli-;alsu--|ﬂlsll-lsnimil-u-:-::-m

CONSTRUCTION NCTES

1, ALL PPE SHALL HAVE CLASS B — TYPE 2 BEDONG

2. INSTALL SEWER BY TRENGHLESS METHODS.

5. CONFIRM THE LOCATION OF ALl SEWER SERVICES.

4. BACKFILL UNDER PAVEMENT, IN SDEWALKS, & WITHIN 1.0 OF PAVEMENT TO BE CLASS 3.

. BACKFILL IN BOULEVARD TO EE CLASS 5.

©. RENEW SEWER SERVICES TO B.

7. INSTALL SEWER SERICE RISERS TO ELEVATION WHERE WINIIUW SLOPE OF 1% IS MAINTAINED
FOR ALL SERWICES.

HATCH PATTERNS

Figure 4

AREA OF REFAR ON PIFE

(For a larger view see Appendix E)

DESCRIPTION AE

52.0
| MEASUREMENT 1

Oversize ISO Al (594 mm x 841 mm) Plan/Profile Sheet - Water

Figure 5 on the following page, is an example of a design drawing for a water main renewal using an
A1l size plan/profile sheet. An example of an Al size water main renewal drawing shall be included
with these standards.

In general, the following information shall be shown in the plan portion of the drawing:

e All existing utilities and appurtenances (e.g. manholes, chambers, valves), including water
and sewer mains that fall within the street right-of-way.

e All existing water and sewer service connections; including shut-off valves (curb stops) and a
water service table showing address, size, material and all location information for each
service.

e When connecting to an existing main, indicate how it was connected. If a new PVC main is

being connected to an existing metallic main, a coupling type shall be stated (e.g.

Robar/Romac/Ford). When connecting to another PVC main, you can connect with bell to
spigot or a PVC coupling. If a PVC coupling is used, the type must be indicated, either slip
collar or slider coupling. Regardless of the kind of coupling used, the same block shall

represent all types.
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Water valve closing direction note

All property information such as property lines for the street right-of-way’s, street names, lot
lines, addresses (or lot, block and plan numbers), survey monuments, and bars.

All topographic information that falls within a street right-of-way, such as street curb, poles,
trees, and sidewalks etc.

Dimensions (off-set from property lines), for all existing utilities and street rights-of-way.

All proposed design (in bold), including proposed appurtenances, off-set dimensions from
property lines, a description of the pipe, and construction notes specific to the drawing.

Note: general construction notes shall be shown on the Legend/Drawing Index sheet.

All proposed elevations shall be to three significant figures.

Blow-up details clarifying congested design such as a tie-in to an existing water main. Note:
details are primarily used for design that cannot be illustrated on the profile because it does
not follow the horizontal design.

Include water service table, the tables shall be unique to the drawing. If this is not possible,
a reference to the drawing is needed.

If at all possible, include a materials list, and shall be unique to the drawing. If this is not
possible, a reference to the drawing is needed

Include all survey information related to the project
Ensure all text is on the proper layers (Sewer=Text_Sewer, Water=Text_Water, Utilities=
Text_Misc)

Pipe ends are used when a drawing has existing infrastructure that extends beyond the
limits, or when the proposed pipes continue on another drawing where the stationing does
not exist.

Include any features that will be abandoned; once work is completed (as-built phase),
change all abandoned features to abandon layers.

No future works shall be on the drawing.

North arrow, scale bar, a note describing the chainage applicable to the drawing, metric note
and suitable cautionary and warning notes, index reference note, valve closing direction, and
any table references are to shall be shown.

The drawing shall be stamped with the seal of a professional engineer. The seal shall be
signed and dated.

Match lines with stationing shown to two decimal places

Continuation notes

The following information shall be shown in the profile portion of the drawing:

All existing water and sewer mains, including size and material
Existing rim and invert elevations for existing sewer manholes
Inverts for the existing water main, if known

Chainage locations shall be noted for all existing water and sewer appurtenances, as well as
for all proposed water appurtenances such as tees, valves and hydrant assemblies

The proposed pipe design including, proposed size and material as well as proposed inverts
(to three significant figures)

Match lines with stationing shown to two decimal places
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3.4.4 Oversize ISO Al (594 mm x 841 mm) Plan/Profile Sheet - Sewer

Figure 6, on the following page, is an example of a design for a full sesgment sewer renewal drawn on
an Al size plan/profile sheet. An example of an Al size sewer main renewal drawing shall be included
with these standards.

Similar to the water main renewal example above, the following information shall be shown in the
plan portion of the drawing:

All existing utilities and appurtenances (e.g. manholes, chambers, valves), including water
and sewer that fall within the street right-of-way.

All existing water and sewer service connections; including shut-off valves (curb stops) and a
water service table and sewer service table showing address, size, material, and all location
information for each service.

Existing Manholes shall have their asset numbers included in the chainage on the profile.

A sewer junction table, showing location information for each sewer junction shall also be
shown, in addition to a sewer service table.

All property information such as property lines for the street right-of-way’s, street names, lot
lines, addresses (or lot, block and plan numbers) All topographic information that falls within
a street right-of-way, such as street curb, poles, trees, and sidewalks, etc..

Dimensions (off-set from property lines) for all existing utilities and street rights-of-way
All proposed elevations shall be to three significant figures.

All proposed design (in bold), including proposed appurtenances, off-set dimensions from
property line, description of pipe, and construction notes specific to the drawing.

Note: General construction notes shall be shown on the Legend/Drawing Index sheet.
Include all survey information related to the project.

Ensure all text is on the proper layers (Sewer=Text_Sewer, Water=Text_Water, Utilities=
Text_Misc)

Include any abandoned features; once work is completed (as-built phase), change all existing
features to abandon layers.

No future works shall be on the drawing.

A north arrow, scale bar, a note describing the chainage applicable to the drawing, metric
note and suitable cautionary and warning notes, index reference note, and any sewer table
references are to shall be shown.

The drawing shall be stamped with the seal of a professional engineer. The seal shall be
signed and dated.

If needed Match lines with stationing shown to two decimal places

If needed Continuation notes

Flow arrows (use existing blocks)

The following information shall be shown in the profile portion of the drawing:

Identification of the geodetic datum

All existing water and sewer mains, including size and material

Existing rim and invert elevations for existing sewer manholes

Inverts for the existing water main, if known

Chainage locations shall be noted for all existing and proposed sewer manholes

Complete proposed pipe design including, proposed size and material as well as proposed
inverts (to three decimal places)

Match lines with stationing shown to two decimal places
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3.4.5 Oversize ISO Al (594 mm x 841 mm) Plan/Profile Sheet — Open

Channel (Ditching)

Figure 7 on the following page, is an example of a design for a ditch (Open Channel) re-grading
drawn on an Al size plan/profile sheet. An example of an Al size Open Channel drawing shall be
included with these standards.

Similar to the sewer main renewal example above, the following information shall be shown in the
plan portion of the drawing:

Where applicable, all existing utilities and appurtenances (e.g. manholes, chambers, valves),
including water and sewer that fall within the street right-of-way

All property information such as property lines for the street right-of-way’s, street names, lot
lines, addresses (or lot, block and plan numbers), and survey monuments and bars.

All topographic information that falls within a street right-of-way, such as street curb, poles,
trees, and sidewalks

Dimensions (off-set to property lines), for all existing utilities and street rights-of-way

All proposed design (in bold), including proposed appurtenances, direction of drainage, off-
set dimensions to property line, and construction notes specific to the drawing.

Note: General construction notes shall be shown on the Legend/Drawing Index sheet.

Separate cross section profile(s) wherever there is a change in the cross section (change in
side slope or bottom width)

A north arrow, scale bar, a note describing the chainage applicable to the drawing, metric
note, index reference note, and suitable cautionary and warning notes shall be shown.

The drawing shall be stamped with the seal of a professional engineer. The seal shall be
signed and dated.

Match lines with stationing shown to two decimal places
Continuation notes
Materials list

The following information shall be shown in the profile portion of the drawing:

All existing water and sewer mains, including size and material
Existing rim and invert elevations for existing sewer manholes

Chainage locations shall be noted for all existing and proposed sewer manholes and
proposed culverts

All proposed elevations shall be to three decimal places

Complete proposed pipe design including, proposed size and material as well as proposed
inverts
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11" x 17" Sewer Sheet

As mentioned in Section 3.3 The Prototype Drawing — the 11" x 17" plan drawing sheet shall be used
for sewer renewals by CIPP linings, external sewer point repairs (EPR) and trenchless sewer point
repairs (TPR).

11" x 17" Sewer Renewal by CIPP Lining

Figure 8 on the following page, is an example of a sewer renewal by CIPP lining utilizing an “11 x 17"
drawing sheet. An example of an 11” x 17" size CIPP lining drawing shall be included with these
standards.

In general, the following information shall be shown on the drawing:

Drawn at a 1:750 scale with the current City of Winnipeg air photo. Existing houses and
buildings along street rights-of-way visible on-air photo.

All property information such as property lines for the street right-of-way’s, street names, lot
lines and addresses (or lot, block and plan numbers).

All existing water and sewer pipes and appurtenances (e.g. manholes, chambers, valves),
that fall within the street right-of-way. Existing Pipe labelled (size, material, and type).

The portion of the existing main, thickened to show the extent of CIPP lining (Polyline with a
Global Width of 0.4). Also labelled with its length, size, sewer ID, and deterioration.

MH ID, rim and invert elevations for the manholes (up and down stream) on the sewer
segments to be lined.

All existing sewer junctions (sewer service connections at the main), as well as a table
showing all sewer junction information as identified by sewer post video inspection records:

o If a reversal was required indicate with “****REVERSAL REQUIRED***" on the last
row of the table

o If no service junctions were recorded indicate with “****NO SERVICE
JUNCTIONS**** “on the last row of the table

A north arrow, scale bar, metric note, index reference note, and suitable cautionary and
warning notes shall be shown.

The drawing shall be stamped with the seal of a professional engineer. The seal shall be
signed and dated.
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S
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S—MHgEEH RIM 23217
RIM 23182 RIM 232.07 INV § 229.21
INV N 228.48 INV N 228.70
INV S 228.44 INV S 228.70
WARNING
F POWER EQUIPMENT OR EXPLOSIVES,
ARE TO BE USED FOR EXGAVATION ON
THIS PROJECT THE CONTRACTOR MUST:
11 NOTIFY THE GAS COMPANY OF THE
PROPOSED LOCATION OF EXCAVATION.
2] TAKE PRECALTION TO AVOID DAMAGE
TO GAS COMPANY INSTALLATIONS.
SEE PROVINCIAL REGULATION 210172 FOR DETAILS

(For a larger view see Appendix I)

11” x 17" External Point Repair (EPR), Trenchless Point Repair (TPR), Augmentation and
Stabilization Sheets

Figure 9 on the following page, is an example of a sewer renewal by EPR displayed on an “11 x 17"
drawing sheet. Figure 10 on page 3-19 is an example of a sewer renewal by Augmentation on an
“11x17 drawing sheet. An example of an 11" x 17" size EPR drawing shall be included with these
standards.

The same example is relevant for a TPR, and augmentation drawing. In general, the following
information shall be shown on the drawing:

e All existing utilities and appurtenances (e.g. manholes, chambers, valves), including water
and sewer that fall within the street right-of-way.

e All existing sewer junctions (sewer service connections at the main), as well as a table
showing all sewer junction information as identified by post sewer post video inspection
records.

o If a reversal was required indicate with “***REVERSAL REQUIRED***" on the last
row of the table.

o If no service junctions were recorded indicate with "***NO SERVICE JUNCTIONS***
“on the last row of the table.

e Note all couplings used on the drawing use the coupling block. In addition, note what type of
coupling and on which end it is installed.
e Dimensions (off-set from property lines) for all existing utilities and street rights-of-way.
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e The portion of the existing main, high-lighted to show the location of the repair. A description
of the proposed repair should be indicated and pointed to the high-lighted area (Polyline with
a Global Width of 1.0).

e Notes at the upstream and downstream manholes indicating what manhole is at 0.00, and
chainage to the beginning and end of the high-lighted location to represent the limits of the
EPR.

e Notes on the sewer main in repair indicating the length, standard detail humber, and any
services that may need to be reconnected.

e If a manhole was installed include diameters for the manhole opening, standard detail, and
of any connections that may need to be made.

e Notes at both the upstream and downstream sewer manholes indicating GIS ID number, rim
and invert elevations.

e If manhole was replaced, Diameter, SD # and new inverts information shall be shown (new
invert in Text_Cyan).

e Sewer ID number for the existing sewer with the repair

e A north arrow, scale bar, metric note, index reference note, and suitable cautionary and
warning notes shall be shown.

e The drawing shall be stamped with the seal of a professional engineer. The seal shall be
signed and dated.

STANDARD AVENUE
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CONNECTION. Y
X
N
e S
J .n.J ! B . BRI <
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]; mu\'m SEWER o ;—N!A : Cl I ‘ ) Lh R /-/
T T A
REMOVE EXIST MH & v ,3""12”;45 s NV 5 22921
INSTALL 1200 MH (SD—010), INV § 278.44 INV § 228.70
P Cometnons e
CONNECTION
WARNING

IF_POWER EQUIPMENT OR EXPLOSIVES
ARETO BE USED FOR EXCAVATION ON

THIS PROJECT THE CONTRACTOR MUST:

1) NOTIFY THE GAS GOMPANY OF THE
PROPOSED LOCATION OF EXCAVATION,

2] TAKE PRECAUTION TO AVOI0 DAMAGE
TO GAS GOMPANY INSTALLATIDNS.

SEE PROVINCIALREGLLATION 216/72 FOR DETAILS

Figure 9
(For a larger view see Appendix J)
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11" x 17" Augmented Lining Design Drawing

Figure 10 below is an example of a sewer renewal by Augmented Lining displayed on an “11 x 17"

drawing sheet.
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IF POWER EQUIPMENT OR EXPLOSIVES
ARETO BE USED FOR EXCAVATION ON
THIS PROJECT THE CONTRACTOR MUST:
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PROPOSED LOCATION OF EXCAVATION,
2) TAKE PRECAUTION TG AVOID DAMAGE
TO GAS COMPANY INSTALLATIONS.
J—— —

(For a larger view see Appendix K)

3-19



WWD CAD/GIS Specifications

3.4.6 Detail Sheets

Detail plan sheets, both Al and 11" x 17" sizes, shall be used for pumping station upgrade projects
and control structure or gate chamber upgrades in order to display plan views, elevation views,
complicated details and blow-ups, as well as modified standard drawings such as for manholes.

Oversize ISO Al (594 mm x 841 mm) Detail Sheet

Figure 11
(For a larger view see Appendix L)
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11"x 17" Detail Sheet

Figure 12
(For a larger view see Appendix M)
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3.5 Title Block

K 0o 8__q

WARNING " LOCATION APPROVED T _ ” THE CI
EXF) T ‘\ T T WATER
Il L 1 1 EN
T - —F— =7 PR FE AN 20/ LAND DRAN
Figure 13

(For a larger view see Appendix N)

1. City of Winnipeg/Water and Waste Department identification — space is provided for the
City of Winnipeg and WWD logos which shall be provided in the prototype drawing.

2. Drawing Title Area — this space shall consist of three parts: Description of the municipal work
being installed, the street, and the specific location on that street.

3. Water and Waste Drawing Number — shall be supplied prior to the construction and drawing
submission upon request, by the Water and Waste Department.

4. Sheet Identification — identifies the sheet number and the total number of sheets in the set,
e.g. 3 of 12.

5. Engineer’s Seal — space is provided for the Seal of the Engineer who is responsible for the
design. Additional seals shall be placed outside of the title block.

6. Consultant Drawing Number — drawings originating from a consulting firm may have a
drawing number from their own filing system.

7. Consultant’s Identification — space is provided for the consultant’s name and logo. In the
case of an “in-house” project, the Department, Division, Section, or Branch shall be identified in this
space, e.g.:

Public Works Department
Streets Engineering Division

8. Drawing Details:

o Designed By: Initials of designing engineer or technologist

o« Drawn By: Initials of drafting technician or technologist

¢ Checked By: Understood to mean the drafting and design have been checked by the
undersigned

e Scale: Horizontal and vertical scale shall be noted here. Detail scale shall be noted on each
detail as needed

o Date: Date that the drawing was completed

e Approved By: Understood to mean approval of the design by the engineer in charge of the
project at the consulting firm or at the City of Winnipeg

¢ Released for Construction: The date and signature of the appropriate City official from the
Initiating area
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9. Revision Section — revision block shall include the number of the revision, brief description of
the revision, date revision was completed and the initials of the Engineer (or his designate), that
originally approved the drawing.

10. Underground Structures — approval and waiver shall be included in the Title Block of the plan-
profile sheet as per the Underground Committee Agreement January 1, 1974. Note that:

Locations of underground structures as shown are based on the best
information available, but no guarantee is given that all existing
utilities are shown or that the given locations are exact. Confirmation
of existence and exact location of all services must be obtained from
the individual utilities before proceeding with construction.

11. File Path — space is provided to indicate the location of the digital file of the drawing.
12, Plot Date — space is provided to indicate the date the drawing was printed to hardcopy.

13. Warning note — a note that prohibits some equipment use in designated areas (this note shall
not be displayed on Record/As-built drawings).

14. Datum Identification — space provided to display the vertical and horizontal datum'’s used.

15. Bid Opportunity — space provided to indicate the Bid Opportunity and contract number.
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3.6 GENERAL DRAFTING REQUIREMENTS

All drawings shall be metric. Drawing scales, including bar scales and dimensions shall be shown on all
drawings. It is not necessary to place the appropriate metric symbol (m or mm) after each dimension
if the note, as shown in figure 14 below, is placed boldly on the drawing.

METRIC

WHOLE WUMBERS INDICATE MILLIMETRES
DECIMALIZED KUMBERS INDICATE MWETRE:

Figure 14

Drawings shall be neat and legible with adequate clearance margins between the drawing information
and the title block border. Notes and text shall locate and describe the proposed work in sufficient
detail to facilitate construction. Limits of construction and match lines shall be clearly marked on the
drawing.

All elevations shown on drawings shall be metric geodetic datum. The source and location of the
datum shall be clearly noted on each drawing.

The information contained in the drawings shall be oriented in the same datum as
the GIS, NAD 1983 June 1990.

Standard details such as manholes, catch basins, hydrants, etc., that are shown and described in the
City of Winnipeg Standard Construction Manual do not need not be shown in detail on the drawings.
The standard detail drawing number shall be quoted on the plan for reference.

All drawings shall bear the dated stamp/seal and signature of the professional engineer responsible for
the design.

Provision shall be made on all drawings for the insertion of the City of Winnipeg - Water & Waste
Department drawing number in the space provided in the title block labelled “City Drawing Number”.
The WWD shall provide the drawing number. Consultant drawing nhumbers shall be placed in the
space in the title block labelled for that purpose.

Existing Numerical values shown on the Construction drawings shall be to two (2) decimal places,
three (3) decimal places are to be used to anything that was installed as part of the project or unless
accuracy warrants otherwise.

Main line water valves installed in the City of Winnipeg turn either to the left, (counter-clockwise) or to
the right (clockwise) to close, depending on the area they are being located in, (see Figure 15, on the
following page).

Actual proposed works such as sewer mains, water mains, or valves in the plan portion of the drawing
shall be created in the model space tab. Other components of the drawing submittal such as design
notes, text, dimensions, etc. should be drawn in paper space.
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KEEWATIN 5T.

RD.

STURGEOMN

SHADED AREA LEFT HAND CLOSE VALVES,

|.E. COUNTER-CLOCKWISE TO CLOSE
WITH RED OPERATING NUT,

REMAINING AREA RIGHT HAND CLOSE VALVES, ey
|.E. CLOCKWI|SE TO CLOSE oo
WITH BLACK OPERATING NUT,

Figure 15
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A note (whichever is applicable), similar to the example shown below in figure 16 shall be shown on
all drawings.

NOTE: ALL VALVES TO BE INSTALLE
COUNTERCLOCKWISE TCO CLOZ

MOTE: ALL VALVES TO BE INSTALLE
CLOCKWISE TO CLOSE

Figure 16

Whenever the proposed location for the new water or sewer infrastructure is in close proximity to a
gas line a caution note shall be placed in the plan portion of the drawing as close to the potential
conflict as possible. The cautionary note should look similar to Figure 17 below.

WARNING

IF POWER EQUIPMENT OR EXPLC
ARE TO BE USED FOR EXCAVATIC
THIS PROJECT THE CONTRACTOR

1) NOTIFY THE GAS COMPANY OF T
PROPOSED LOCATION OF EXCAVA

2) TAKE PRECAUTION TO AVOID DA
TO GAS COMPANY INSTALLATIONS

Figure 17
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3.6.1 Drawing Orientation

Plans shall be oriented to allow the pointing of the north arrow to the top or to the right of the sheet
for the major portion of the alignment. Assuming the top of the sheet as due north, the range within
which the north arrow may point is from 45° west of north to 135° east of north (see Figure 18
below).

| ACCEPTABLE RAN
DIRECTION OF N(
ARROW ON THE

DRAWING SHEET AXIS

Figure 18
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3.6.2 Text Orientation

The direction of lettering shall conform to the slope of the symbol or line. The correct placement is as
shown in Figure 19 below. The space between line and lettering shall not be less than 1mm.

LETTERING

Figure 19
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3.6.3 Caution Note for Other Utilities

A utility caution note, similar to the examples in Figure 20 below, shall be placed in close proximity or
connected with a leader line to the applicable area, on all drawings.

CAUTION: &

CAUTION:

GAS & SL ON N =
OF STANDARND AN

CAU TION:
FIBRE

CAU TION:
FIBRE & GAS ON N ¢

Figure 20
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3.6.4 Legend

A Legend shall be included as part of the legend/drawing index sheet:

DESCRIPTION ABANDONED
WATER PIPE —_—— e —— — —

HYDRANT TOP

VALVE 7777>ﬁ<fﬁfﬁ

TEE OR CROSS ::::ﬁ::::
COUPLING OR BEND ::::I::::
REDUCER R s

END OF PIPE
SEWER PIPE - 0 o

UNPAVED GROUND SURFACE

PAVED GROUND SURFACE — ¢ PIPE
GUTTER (NORTH AND WEST)
GUTTER (SOUTH AND EAST)
¢ DITCH (NORTH AND WEST)
¢ DITCH (SOUTH AND EAST)

Figure 21
(For a larger view see Appendix 0)

PROFILE

EXISTING

]

0
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LEGEND

PLAN VIEW
DESCRIPTION ABANDONED EXISTING PI
WATER PIPE
FIRE HYDRANT <
VALVE ® ®
CURB STOP g 1
REDUCER < 4
COUPLING OR SLIDDER X
CROSS 2 i
BEND — 11.25°, 22.5", 45°, 90° HooA S T HoM N T —
TEE o o
VERTICAL BEND H H
ANODE G
REPAIR MARKER ®
PLUG J ]
SEWER PIPE — —
MANHOLE ¢) o
CATCH BASIN o o
CURB INLET v v
JUNCTION | [~ | i | [~ | I |
¢ DITCH _ —> —> — —> -
CULVERT C--——-——-—=-=—121 C—=
SURVEY BAR -

SURVEY MONUMENT

TREE — DECIDUOUS

TREE — CONIFERQUS %

HYDRO
HYDRO POLE o

LAMP STANDARD Land

HYDRO POLE W/STREET LIGHTING He—e
POLE .

GUY ANCHOR —

M.T.S. POLE M
PEDESTAL OR BOX X

CABINET ><

M.T.S., SHAW, OR VIDEON -
TRAFFIC SIGNALS -
TRAFFIC LIGHT STANDARD >
GAS
STEAM -
FIBRE OPTIC -

FENCE % #

EDGE OF PAVEMENT OR GUTTER

Figure 22
(For a larger view see Appendix 0)
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3.6.5 Drawing Scales
All drafting shall be done at 1:1, in decimal units, and in the AutoCAD model space environment.
Plotting shall be done using the plot layout tools of AutoCAD's paper space environment. Drawing
sheets shall be set up at a scale of 1:1 and views in the drawing shall be scaled using viewport
scaling. In addition to the drawing border, other entities to be placed in paper space include general
notes, north arrows and bar scale. All profiles are to be drawn in paper space.
The standard scale for a water main renewal project is 1:250 horizontal and 1:50 vertical.
The standard scale for a full segment sewer renewal project is 1:250 horizontal and 1:50 vertical.

The standard scale for large land drainage/ditch projects is 1:1000 horizontal and 1:50 vertical.

The standard scale for external point repairs, trenchless point repairs and sewer renewals by CIPP
linings is 1:750 horizontal, and no profile is required.

The standard line type scale for all drawing lines is 1. Each drawing line type scale or ‘LT scale’ shall
be set to 10 and Paper Space scale or ‘paper scale LT scale’ shall be set to 1.

3-32



WWD CAD/GIS Specifications

4.0 Layers Required in the Final GIS Drawing

Layers, layer names, and layer properties are pre-set as part of the WWD supplied prototype
drawings. AutoCAD to GIS or ‘AG’ block names shall be used for the proposed works.

If, when preparing the Final GIS Drawing, there is a project for which there are no layer names
available, the consultant shall notify the Department and a layer name and specifics shall be provided.
Once implemented by the Department, these layers shall become part of the prototype drawing.

To facilitate exchange with the Departments GIS, layers and symbols in the Final GIS
Drawing shall not be edited and are used ‘as is.” No layer names, other than those in the
City's layer name list, shall be present in this drawing file. There are exceptions for those
layer names automatically created by AutoCAD, (e.g., 0, DEFPOINTS, and ASHADE).

With the exception of survey point layers, layer names created by third party software or
add-ons, including Autodesk add-ons shall not be accepted in the Final GIS Drawing.

(For a complete list of all the WWD layers see pages 4-1 to 4-5)
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4.1.1 Sewer

Only these layers, whichever are applicable, shall be used in the Final GIS drawing for sewer
renewals, sewer renewal by CIPP lining/augmented lining, combined sewer relief (SRS), force mains,
external point repairs, trenchless point repairs, gate chambers, interceptor sewers, land drainage

sewers, open channel (ditching), or outfall repairs.

WWD REQUIRED LAYERS - FINAL GIS DRAWING (SEWER)

NAME LINETYPE FEATURE TYPE PLOT STYLE PLOTTABLE DESCRIPTION
COLOR 3 USED FOR ALL ENTITIES WITHIN A
AG_BLOCK_ENTITIES CONTINUOUS LINEAR - YES BLOCK REPRESENTING A PROPOSED|
(GREEN)
OBJECT
COLOR 1 USED FOR ALL ENTITIES WITHIN A
AG_BLOCK_ENTITIES_E CONTINUOUS LINEAR = YES BLOCK REPRESENTING AN EXISTING
(RED)
OBJECT
COLOR 7 USED AT CHANGES OF PROPOSED
AG_OC_CHANNEL_JUNCTION CONTINUOUS POINT (WHITE) YES DITCH GRADE AND/OR ALIGNMENT.
ALSO AT BEGINNING & END OF A DITCH
COLOR_7 USED AT THE CENTERLINE OF A
AG_OC_CHANNEL_LINE DITCHLINE LINEAR (WHITE) YES PROPOSED DITCH OR CULVERT
COLOR_7 USED AT THE TERMINATION OF
AG_OC_INLET_OUTLET CONTINUOUS POINT (WHITE) YES CULVERT ENDS
COLOR 3 USED FOR PROPOSED CB'S WHICH
AG_OC_INLET_OUTLET_CB CONTINUOUS BLOCK - YES DRAIN DITCHES INTO A CLOSED|
(GREEN)
SYSTEM
COLOR 1 USED FOR EXISTING CB'S WHICH
AG_OC_INLET_OUTLET_E_CB CONTINUOUS BLOCK = YES DRAIN A DITCH INTO A CLOSED|
(RED)
SYSTEM
COLOR 1 USED FOR PROPOSED MH'S WHICH
AG_OC_INLET_OUTLET_E_MH CONTINUOUS BLOCK N YES DRAIN DITCHES INTO A CLOSED|
(RED)
SYSTEM
COLOR 3 USED FOR EXISTING MH'S WHICH
AG_OC_INLET_OUTLET_MH CONTINUOUS BLOCK - YES DRAIN A DITCH INTO A CLOSED|
(GREEN)
SYSTEM
COLOR 7 USED FOR POINTS PROVIDING
AG_OC_XSECTION_POINT CONTINUOUS POINT (WHITE) YES NORTHING, EASTING, AND ELEVATION
ALONG A X-SECTION.
AG_SEWER_BEND CONTINUOUS BLOCK c(g:;(;:ﬁ? YES USED AT PROPOSED SEWER BENDS
COLOR_3 USED AT PROPOSED CB'S (NOT
AG_SEWER_CB CONTINUOUS BLOCK (GREEN) YES DRAINING DITCHES)
COLOR_5 USED FOR CB LEADS (PIPE BETWEEN CB
AG_SEWER_CB_LEAD CENTER LINEAR (BLUE) YES AND CONNECTION TO SEWER)
COLOR 3 USED FOR PROPOSED CB TEE'S
AG_SEWER_CB_TEE CONTINUOUS BLOCK - YES (CONNECTION AT SEWER END OF CB|
(GREEN)
LEAD)
COLOR_5
AG_SEWER_CHAMBER CONTINUOUS LINEAR (BLUE) YES USED FOR SEWER CHAMBER OUTLINES
COLOR_3 USED FOR PROPOSED CURB INLETS
AG_SEWER_CI CONTINUOUS BLOCK (GREEN) YES (cn)
COLOR_7 USED WHERE A SEWER SERVICE
AG_SEWER_CONNECTION CONTINUOUS POINT (WHITE) YES CONNECTS WITH A SEWER
AG_SEWER_COUPLER CONTINUOUS BLOCK ?2;‘;:’;? YES USED FOR SEWER COUPLINGS
COLOR_7 USED AT THE END OF A SEWER PIPE
AG_SEWER_END CONTINUOUS POINT (WHITE) YES (END OF OUTFALL PIPE, ETC.)
COLOR_6
AG_SEWER_EPR CENTER LINEAR (MAGENTA) YES USED FOR EXTERNAL POINT REPAIRS
COLOR_1 USED ON AN EXISTING CB WHICH A
AG_SEWER_EXIST_CB CONTINUOUS BLOCK (RED) YES PROPOSED PIPE IS TO BE CONNECTED
COLOR_1 USED ON AN EXISTING CI WHICH A
AG_SEWER_EXIST_CI CONTINUOUS BLOCK (RED) YES PROPOSED PIPE IS TO BE CONNECTED
COLOR_3 USED FOR PROPOSED GATE VALVES
AG_SEWER_GATEVALVE CONTINUOUS BLOCK (GREEN) YES (SLUICE, GATES)
COLOR_1 USED ON AN EXISTING MH WHICH A
AG_SEWER_EXIST_MANHOLE CONTINUOUS BLOCK (RED) YES PROPOSED PIPE IS TO BE CONNECTED
Figure 23
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COLOR_3

USED FOR PROPOSED YARD DRAIN

AG_SEWER_YARD_DRAIN_INLET CONTINUOUS BLOCK (GREEN) YES INLETS
EASEMENTS DASHED GREEN COLOR_3 YES USED FOR INDICATING EASEMENTS
USED FOR ALL ABANDONED SEWER]
E_SEWER_ABAND_PLAN CENTER DARK GREY COLOR_8 YES PIPES & BLOCKS IN PLAN
USED FOR ALL EXISTING SEWER PIPES|
E_SEWER_PLAN CENTER RED COLOR_1 YES & BLOCKS IN PLAN
E_SEWER_SERVICES_PLAN CENTER RED COLOR_1 YES ;’:i?_:,? R EXISTING SEWER SERVICES
COLOR_4 USED FOR ALL LEGAL LINES BESIDES
LEGAL CONTINUOUS LINEAR (CYAN) YES LOTLINES
LOTLINES CONTINUOUS LINEAR COLOR_3 YES USED FOR LOTLINES
(GREEN)
TEXT_ADDRESS - TEXT COLOR_3 YES USED FOR PROPERTY ADDRESS
(GREEN)
ZPTSEWER - POINT fa;f;;; YES FOR ALL SEWER RELATED SURVEY

Figure 23 (Continued)
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4.1.2 Water

Only these layers, whichever are applicable, shall be used in the Final GIS drawing for water main
renewals, feeder mains, aqueduct, and valve chambers:

WWD REQUIRED LAYERS - FINAL GIS DRAWING (WATER)

NAME LINETYPE FEATURE TYPE PLOT STYLE PLOTTABLE DESCRIPTION
COLOR_7 USED AT JOINT LOCATIONS ON AN
AG_AQ_JOINT_LOCATION CONTINUOUS POINT (WHITE) YES AQUEDUCT
COLOR_7 USED AT PRESSURE MANHOLES ON AN
AG_AQ_PRESS_MANHOLE CONTINUOUS BLOCK (WHITE) YES AQUEDUCT
COLOR_7 USED FOR UNDERDRAIN PIPE ALONG
AG_AQ_UNDERDRAIN_PIPE CONTINUOUS LINEAR (WHITE) YES AN AQUEDUCT
AG_CATHODIC COLOR_3 USED FOR LOCATIONS OF CATHODIC
PROTECTION_MONITORING SYSTEM CONTINUOUS BLOCK (GREEN) YES PROTECTION MONITORING SYSTEMS
COLOR 3 USED FOR ALL ENTITIES WITHIN A
AG_BLOCK_ENTITIES_E CONTINUOUS LINEAR N YES BLOCK REPRESENTING A EXISTING
(RED)
OBJECT
COLOR 3 USED FOR ALL ENTITIES WITHIN A
AG_BLOCK_ENTITIES CONTINUOUS LINEAR = YES BLOCK REPRESENTING A PROPOSED
(GREEN)
OBJECT
COLOR_3 USED FOR PROPOSED ANODES ON
AG_WATER_ANODE CONTINUOUS BLOCK (GREEN) YES WATERMAINS
AG_WATER_BEND CONTINUOUS BLOCK ?g;g:';? YES USED FOR PROPOSED SEWER BENDS
COLOR_3 USED FOR PROPOSED BLOW OFF
AG_WATER_BLOW_OFF_VALVE CONTINUOUS BLOCK (GREEN) YES VALVES
AG_WATER_CASEMENT CENTER LINEAR C:::LYOA?‘—; YES USED FOR PROPOSED CASEMENT PIPE
COLOR 5 USED FOR A LENGTH OF EXISTING
AG_WATER_CATHODIC PROTECTION CONTINUOUS LINEAR (BLUE_) YES WATERMAIN WHICH IS TO BE
CATHODICALLY PROTECTED
COLOR 7 USED AT PROPOSED CONNECTIONS TO
AG_WATER_CONNECT CONTINUOUS POINT (WHITE) YES EXISTING WATERMAINS WITHOUT]
COUPLING (BELL TO SPIGOT, ETC.)
COLOR 7 USED AT PROPOSED WATER SERVICE
AG_WATER_CONNECTION CONTINUOUS POINT (WHITE) YES CONNECTIONS AT A WATERMAIN
(CORPORATION STOP)
COLOR_3
AG_WATER_COUPLER CONTINUOUS BLOCK (GREEN) YES USED FOR PROPOSED COUPLINGS
AG_WATER_CROSS CONTINUOUS BLOCK ‘;gll;(E)ERﬁf YES USED FOR PROPOSED CROSSES
AG_WATER_CURB_STOP CONTINUOUS BLOCK ?g;g:';? YES USED FOR PROPOSED CURB STOPS
COLOR_3 USED FOR DRAIN VALVES AT
AG_WATER_DRAIN_VALVE CONTINUOUS BLOCK (GREEN) YES CHAMBERS (VALVE PITS, ETC.)
AG_WATER_HYDRANT CONTINUOS BLOCK ?g;g:';? YES USED FOR PROPOSED HYDRANTS
COLOR_4 USED FOR ALL PIPE WITHIN A
AG_WATER_HYDRANT_BRANCH WATER LINEAR (CYAN) YES PROPOSED HYDRANT ASSEMBLY
COLOR_3 USED FOR THE TEE OF A PROPOSED
AG_WATER_HYDRANT_TEE CONTINUOUS BLOCK (GREEN) YES HYDRANT ASSEMBLY
COLOR_3 USED FOR THE VALVE ON A PROPOSED
AG_WATER_HYDRANT_VALVE CONTINUOUS BLOCK (GREEN) YES HYDRANT ASSEMBLY
AG_WATER_MAIN WATER LINEAR C?BLSJRE—)S YES USED FOR PROPOSED WATERMAINS
COLOR_3 USED FOR PROPOSED WATERMAIN
AG_WATER_PLUG CONTINUOUS BLOCK (GREEN) YES PLUGS
COLOR_3 USED FOR PROPOSED WATERMAIN
AG_WATER_REDUCER CONTINUOUS BLOCK (GREEN) YES REDUCERS
COLOR_3 USED FOR PROPOSED AIR RELEASE
AG_WATER_RELEASE_AIRVALVE CENTER BLOCK (GREEN) YES VALVES
USED AT THE LOCATION WHERE A
COLOR_7 PROPOSED WATER SERVICE PIPE
AG_WATER_SERVICE_CONNECTION CONTINUOUS POINT (WHITE) YES CONNECTS TO AN EXISTING SERVICE
PIPE (RECONNECTION)
COLOR_4 USED FOR PROPOSED WATER SERVICE
AG_WATER_SERVICE_PIPE WATER LINEAR (CYAN) YES PIPES
COLOR_3 USED FOR PROPOSED Y'S ON A
AG_WATER_SERVICE_Y CONTINUOUS BLOCK (GREEN) YES PROPOSED WATER SERVICE
COLOR_3 USED FOR PROPOSED TEE'S (NOT]
AG_WATER_TEE CONTINUOUS BLOCK (GREEN) YES HYDRANT TEE'S)
COLOR_3 USED FOR PROPOSED WATERMAIN
AG_WATER_THRUSTBLOCK CONTINUOUS BLOCK (GREEN) YES THRUSTBLOCKS
Figure 24
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COLOR_3 USED FOR PROPOSED WATERMAIN
AG_WATER_VALVE CONTINUOUS BLOCK (GREERN) YES VALVES

COLOR 1 USED FOR EXISTING VALVES WHICH A
AG_WATER_EXIST_VALVE CONTINUOUS BLOCK (RED) YES PROPOSED PIPE IS TO BE CONNECTED

COLOR_3 USED FOR OUTLINE OF PROPOSED)
AG_WATER_VALVE_PIT CONTINUOUS LINEAR (GREEN) YES VALVE PITS

USED FOR ALL ABANDONED WATER|

E_WATER_ABAND_PLAN WATER LINEAR COLOR_8 YES PIPES & BLOCKS IN PLAN

COLOR_1 USED FOR ALL EXISTING WATER PIPES|
E_WATER_PLAN WATER LINEAR (RED) YES & BLOCKS IN PLAN

COLOR_1 USED FOR EXISTING WATER SERVICES|
E_WATER_SERVICES_PLAN WATER LINEAR (RED) YES IN PLAN

COLOR_3
EASEMENTS DASHED LINEAR (GREERN) YES USED FOR INDICATING EASEMENTS

COLOR_4 USED FOR ALL LEGAL LINES BESIDES|
LEGAL CONTINUOUS LINEAR (CYAN) YES LOTLINES

COLOR_3
LOTLINES CONTINUOUS LINEAR YES USED FOR LOTLINES

(GREEN)

COLOR_3
TEXT_ADDRESS - TEXT (GREEN) YES USED FOR PROPERTY ADDRESSES
ZPTWATER - POINT ((:\(I)VI;'IOZ;E; YES FOR ALL WATER RELATED SURVEY

Figure 24 (Continued)

4.1.3 Blocks and Symbols — General Information

Each symbol used by the WWD for GIS input is a block. Symbols shall be issued for use in the Final
GIS Drawing of projects for the WWD. Only these symbols shall be used in these drawings. A DVD or
CD containing the Department’s symbol file shall be provided along with the standard prototype
drawings. These symbols shall be added to the consultant’s own symbol library.

Whenever possible, make use of WWD'’s supplied standard symbols. From time to time these symbols
will be revised and/or new symbols will be added. If for any reason there is a need to create a new
symbol either for local use or to keep for future projects, a request shall be made to the Department
and a symbol shall be created. This symbol shall then become part of the WWD's standard symbol file.

To facilitate the data exchange with the Department’s GIS, standard issue symbols for
use in the Final GIS Drawing shall not be exploded, renamed or changed in any way.

Objects that are repeated throughout and/or are depicted in an exaggerated scale for clarity (fire
hydrants, catch basins, water valves, etc.) shall be represented by a symbol.

North arrows, graphical scales, logos, location maps and other similar symbols shall be inserted as

blocks and left unexploded.

Consultants can insert a company logo or identification information in the form of an unexploded
block. This block can be placed on all sheets, including the cover sheet, within the drawing area of

each sheet.
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4.1.4 AutoCAD to GIS Blocks or ‘AG’ Blocks

Block names beginning with ‘AG’ are to be used for proposed works in the Final GIS Drawing only.
For existing items, the blocks indicated in Figure 24 of the symbol list shall be used.

Note that layer names do not begin with ‘AG’. The only exception occurs when proposed works are
going to be connected to an existing item (e.g. MH’s, CB’s, Hydrants, Valves, etc.), in which case the
appropriate AG block as shown on Figure 25 and 26 shall to be used (e.g., S-E-CB, W-E-VALVE, etc.).

All AG blocks have a point constructed into the block which can be used as the snap point when being
inserted. The point in each block has its own layer name which is integral to the AutoCAD to GIS
conversion process.

AG blocks such as valves, manholes, catch basins, curb inlets, curb stops, hydrants, and flow direction
arrows have wipeout masks built into them so the linear features they are attached to will not need to
be trimmed.

The following steps must be followed so drawings with these blocks look correct:

The drawing units and insertion units should be set to ‘unitless’

Insertion scale for Al sized drawings should be 250 (x, y, and z scale factors)

Insertion scale for 11x17 sized drawings should be 750 (x, y, and z scale factors)

Wipeout frames should be set to ‘off’

All lines passing through a block with wipeouts should be 'sent to back' in the display order -
not trimmed

e All block masking/wipeout layers (BLOCK WIPEOUT and BLOCK_MASKING), should be set as
‘plot table’
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4.1.5 Symbol List
STANDARD BLOCKS
EH‘I'L:‘.lE{:L ELDE:'_?E LAYER HAME DEESCRETIC
P 1 |E_112end E_WATER_PLAN or E_SSWER_PLAN EXIITING 11,25 SENDS FOR SEWES
1 |e_2Bend E_WATER_PLAN or E_SSWER_PLAN EXMIZTING 22 5% BENDS FOR SEWER
7 |E sz zand E_WATER_PLAN or E_SSWER_PLAN EXI3TING 45° BENDE FOR SEWER O
<1 |e_sozena E_WATER_PLAN orE_SSWER_PLAN EX3TING 30" BENDS FOR SEWER O
= | E_Ancae E_\WATER_PLAM EMIETING ANODES
_ |E_catchsasn E_SEWER_FLAN EXIETING CATCH BAZN
" E_Couping E_WATER_FLAN or E_SSWER_FLAN EXIZTING COUPLINGS FOR SSWER #
O |e_creas E_WATER_PLAN or E_SSWER_PLAN EXIETING CROSS FOR SEWER AND |
E_curs ink=t E_CEWER_FLAN EXIETING CURS INLET
E_cCuh St E_WATER_PLAM EXIZTING CURS ETOFS
E_myarant E_WATER_PLAN EXISTING FIRE HYDRANT
E_ptanihok E_SEWER_FLAN EXETING MANHOLES

E_Flar_Flow_Amw
E_Fiug
E_Frofle_Elips=
E_Fmle_Hydrant Top
E_Frofle_Fip= End
E_Frmoflke_ake
E_Reducer

E_Tes

E_Thrust Biock
E_Wake

E_Wertcal Bend
Sendedc Bench Mark
Gy Armchor

Hiydro Pole w_Steet Light
Hiydro Pois

Irzen Bar

Mail Box

MTE Pok

P _Frofle_Elips=

P _Fmodke_Fiow Amos
P _Frofle_Hydrant Tog

F_Frofie_Pips End

E_SEWER_FLAN
E_WATER_PLAN or E_2SEWER_PLAN
E_WATER_FROFILE or E_ZEWER_FROFILE
E_WATER_FROFILE

E_WATER_FROFILE or E_SEWES_FROFILE
E_WATER_FROFILE or E_ZEWER_FROFILE
E_WATEFR_FLAM or E_3EWER_FLAN
E_WATER_PLAN or E_SSWER_PLAN
E_WATER_PLAN or E_2EWER_PLAN
E_WATER_PLAN or E_2EWER_PLAN
E_WATEFR_FLAN or E_3SWER_FLAN
LEGAL

E_HYDRO_PLAN

E_HYDRO_PLAN

E_HYDRO_FLAN

LEGAL

o

E_MTE_FLAM

F_WATER_FROFILE or F_IEWER_FROFILE
F_SEWER_FROFILE

F_WATER_FROFILE

F_WATER_FROFILE or F_IEWER_FROFILE

Figure 25
(For a larger view see Appendix P)

EXIETING FEWER FLOW DIRECTEDN

EXIETING FLUS ON SEWER OR WATI

CROSEMG SEWER OR WATER FIFE

SECTION OF HYDRANT ABOVE THE |

FFE CONTINUATION AT LIBITS OF F

EXEETING VALVEE IN PROFILE

EXIETING REDUCER FOR SEWER AN

EXIETING TEE FOR SEWER AMD WAL

EXIETING THRUST BLOCK FOR SEWI

EXIETING WALVE FOR SEWER AND W

EXIETING VERTIAL BEND FOR ZEW

GECDETIC BEMCH MARK LOCATION

UTILITY POLE SEUFPPORT ANCHIOR

HYDRO FOLE WITH ETREET LIGHT A

HYDRD FOLE

FROPERTY BARS

BUAIL B3

BITZ POLE

FROFPOZED SEWER OR WATER CRO

FROFPOZED SEWER FLOW DIRECTIS

SECTION OF HYDRANT ABOVE THE |

FFE CONTINUATION AT LTS OF P
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WATER BLOCKS
SBY"MOBCSL BLOIE_::w:fME LAYER NAME DESCRIPTION

=> | w-anopE AG_WATER_ANODE PROPOSED ANODE

® | wacwmn AG_AQ_PRESS_MANHOLE PROPOSED AQUEDUCT PRESSURE MANHOLE
® | warvaLve AG_WATER_RELEASE_AIRVALVE PROPOSED AIR RELEASE VALVE

i1 | wBEND_11 AG_WATER_BEND PROPOSED 11.25¢ WATER BEND

/1 | weenD_22 AG_WATER_BEND PROPOSED 22.5° WATER BEND

41 | w-BEND_45 AG_WATER_BEND PROPOSED 45° WATER BEND

- | w-BEND_s50 AG_WATER_BEND PROPOSED 90° WATER BEND

i1 | wovBEND AG_WATER_BEND PROPOSED VERTICAL WATER BEND

® | w-BOVALVE AG_WATER_BLOW_OFF_VALVE PROPOSED BLOW-OFF VALVE
= | w-cATHOD AG_WATER_ANODE PROPOSED ANODE INSTALLED AS CATHODIC PROTECTION
. ;“{:;ETD‘MON AG_CATHODIC PROTECTION MONITORING SYSTEM | PROPOSED CATHODIC PROTECTION MONITORING STATION
X | w-couruine AG_WATER_COUPLER PROPOSED WATER COUPLING

| w-cross AG_WATER_CROSS PROPOSED WATER CROSS

o | WCURBSTOP | AG_WATER_CURB_STOP PROPOSED CURB STOP

© | W-DRVALVE AG_WATER_DRAIN_VALVE PROPOSED DRAIN VALVE
& | weHvD AG_WATER_EXIST_HYDRANT EXISTING HYDRANT

® | w-evave AG_WATER_EXIST_VALVE EXISTING WATER VALVE

| w-rvp TEE AG_WATER_HYDRANT_TEE PROPOSED HYDRANT TEE AT WATERMAIN

® | WHYDVALVE | AG_WATER_HYDRANT_VALVE PROPOSED HYDRANT VALVE
4 | wHvD AG_WATER_HYDRANT PROPOSED HYDRANT

] W-PLUG AG_WATER_PLUG PROPOSED WATER PLUG

4 | wrebucer AG_WATER_REDUCER PROPOSED WATER REDUCER

7 | w-TBLOCK AG_WATER_THRUSTBLOCK PROPOSED WATERMAIN THRUSTBLOCK

o | wees AG_WATER_TEE PROPOSED WATER TEE

® | w-vaLve AG_WATER_VALVE PROPOSED WATER VALVE

Figure 26
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STANDARD BLOCKS
SE:(LI\(A)%L BLO((.:;waME LAYER NAME DESCRIPTION
/1 |A_11Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 11.25° BENDS FOR SEWER OR WATER
/1 | A_22Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 22.5° BENDS FOR SEWER OR WATER
71 | A45Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 45° BENDS FOR SEWER OR WATER
~I | A_90Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 90° BENDS FOR SEWER OR WATER
<] | A_Reducer E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED REDUCER FOR SEWER OR WATER
[ | A_CatchBasin E_SEWER_ABAND_PLAN ABANDONED CATCH BASIN
71 |E_Tee E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED TEE FOR SEWER AND WATER
"I | A_Cross E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED CROSS FOR SEWER AND WATER
o | ACurb Inlet E_SEWER_ABAND_PLAN ABANDONED CURB INLET
o | A_Curb Stop E_WATER_ABAND_PLAN ABANDONED CURB STOPS
® | A_valve E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED VALVE FOR SEWER AND WATER
O | A_Manhole E_SEWER_ABAND_PLAN ABANDONED MANHOLES
i1 | A_Vertical Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED VERTICAL BEND FOR SEWER AND WATER
] A_Plug E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED PLUG ON SEWER OR WATER
| |A_Profile_Ellipse E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN INTERSECTING SEWER OR WATER PIPE ON THE PROFILE
A_Profile_Valve E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED VALVES IN PROFILE

Figure 27
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SEWER BLOCKS

BLOCK | BLOCK NAME
SYMBOL {.dwg)

LAYER NAME

DESCRIPTION

i S-BEND_11
i S-BEND_22
1 S-BEND_45
T S-BEND_90
I 5V BEND
I S-CBTEE
5-CB

s-cl
S-COUPLING
S-ECB
S-ECI

S-E-FLOW

|

v

X

O

v

e

O | SEMH
- |SFLOW
@® |SWH

] SPLUG

4 | SREDUCER
] |sTBLOCK
7| STEE
®@ |SVALVE
® | S-GATE VALVE
|

S-YARD DRAIN

AG_SEWER_BEND
AG_SEWER_BEND
AG_SEWER_BEND
AG_SEWER_BEND
AG_SEWER_BEND
AG_SEWER CB_TEE
AG_SEWER CB
AG_SEWER Cl

AG SEWER COUPLER

AG SEWER EXIST CB

AG SEWER EXIST ClI
AG_SEWER_EXIST MAIN_LINEDIR
AG SEWER_EXIST MANHOLE
AG_SEWER_MAIN_LINEDIR
AG_SEWER_MANHOLE
AG_SEWER_PLUG
AG_SEWER_REDUCER
AG_SEWER THRUSTBLOCK
AG SEWER TEE

AG SEWER_VALVE

AG SEWER_GATE VALVE

AG_SEWER_YARD DRAIN_INLET

PROPOSED 11.25° SEWER BEND

PROPOSED 22.5° SEWER BEND

PROPOSED 45° SEWER BEND

PROPOSED 90° SEWER BEND

PROPOSED VERTICAL SEWER BEND

PROPOSED CATCHBASIN LEAD TEE AT SEWER MAIN
PROPOSED CATCHBASIN

PROPOSED CURB INLET

PROPOSED SEWER COUPLING

EXISTING CATCHBASIN

EXISTING CURB INLET

FLOW DIRECTION ARROW ON AN EXISTING SEWERMAIN
EXISTING MANHOLE

FLOW DIRECTION ARROW ON A PROPOSED SEWERMAIN
PROPOSED MANHCOLE

PROPOSED SEWER PLUG

PROPOSED SEWER REDUCER

PROPQSED SEWERMAIN THRUST BLOCK
PROPOSED SEWER TEE

PROPOSED SEWER VALVE

PROPOSED SEWER GATE VALVE

PROPOSED YARD DRAIN

OPEN CHANNEL BLOCKS
ol G LAYER MAME DESCRIPTION
m |occe AG_OC_INLET_OUTLET_CB PROPOSED OPEN CHANNEL CATCH BASIN
W |ocecs AG_OC_INLET_OUTLET_E_CB EXISTING OPEN CHANNEL CATCH BASN
® |ocm AG_OC_INLET_OUTLET_MH PROPOSED OPEN CHANNEL MANHOLE
= M O Ra A A IICT ATMCT C s CWICTTIANT MiDCRI SLUAKIKIC REAKILET T

Figure 28
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4.1.6 Service Charts

Water Service Chart
WATER SERVICE INFORMATION
ADDRESS SIZE {mm} SIZE {mm) SHORT & LONG LINEAR DISTANCE (1) REMARKS
MATERIAL  MATERIAL MEASUREMENT CORP LOCATION (2)
(STREET)  (PROP.)
49 ANYMANS CRESCEMT 20 20 3.36 WEL HSE 13.7 RECONMNECT SERWICE
RESIDENTIAL cuU cu 94 563 EEL LEFT ST 24 W OF S/C =
w 53 AMYMANS CRESCENT 2D 20 3.36 WEL HSE 12.0 REMEW TQ F w/20 CU
RESIDENTIAL [of8] cu 117.484 EEL LEFT ST JE EOE S/C —
* 23 ANYMANS CRESCENT 20 20 3.50 WEL HSE 4.4 RENEW TG W/’ZO cu
RESIDENTIAL cu cu 125431 EEL LEFT 8T 3.7 W OF 5/C =
(1) LINEAR DISTANCE FROM THE S/C TO THE CORP USED ALONG BENDS & CURVED R.O.W.
(2) DIRECTION FROM S/C
* SERVICES TO BE RENEWED TO R. ALL OTHERS TO BE RECONNECTED
Figure 27
Sewer Service Chart
ADDRESS SIZE (mm) R DIST REMARKS
MATERIAL JUNCTION TIE
122 STANDARD AVE 150 879 W OF EL =
RESIDENTIAL PVC 33.98 1ST MH W RIGHT —
123 STANDARD AVE 150 16.69 E OF WL ==
RESIDENTIAL CLAY 33.49 1ST MH W RIGHT =
127 STANDARD AVE 150 5.38 E OF WL —
RESIDENTIAL AC 11.17 W OF 1ST MH W RIGHT —
126 STANDARD AVE 150 16.27 E OF WL -
RESIDENTIAL CLAY 3.38 W OF 1ST MH W RIGHT -
Figure 28
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Sewer Televising Chart

SEWER JUNCTION INFORMATION FROM
SEWER VIDEQ INSPECTION

SEWER 1D S—MAxXXXxxXxZ

DISTANCE FROM MH ID S—MHxxxxxxx2

DISTANCE DIAMETER CLOCK
3.4 150 9
11.2 150 9
13.2 200 3
33.9 150 8
34.0 150 4

Figure 29
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4.1.7 Dimensioning

All drawings require existing utilities, legal limits, curbs, and proposed works to be dimensioned in
Paper Space. All dimensions shall have the correct Dim scale linear value based on the drawings
scale. Drawings with a 1:250 scale will have a Dim scale value of -0.2500. Drawings with a 1:500
scale will have a Dim scale value of -0.500. Drawings with a 1:750 scale will have a Dim scale of
-0.750.

Typical Dimensions-Existing Items shall be set as follows:

Layer=TEXT_RED

Font=simplex.shx (See Figure 31 in section 4.1.8 Fonts)

Text Height=1.8

Text Offset=0.3

Oblique Angle=0 (except for existing legal dimensions which shall have an Oblique Angle of 15)
Text Placement=Centered (Both vertical and horizontal)

Arrows size=2.0 and Closed Filled

Ext line and Ext line offset=minimum 1.0 and maximum 2.0

Dim line forced set=0ff

Dim line inside set=0n

Precision=0.00 except legal dimensions which=0.000
(See Figure 30, next page)

Typical Dimensions-Proposed Items shall be set as follows:

Layer=TEXT_GREEN

Font=simplex.shx (See Figure 31 in section 4.1.8. Fonts)
Text Height=2.4

Text Offset=1.0

Oblique Angle=0

Text Placement=Centered (Both vertical and horizontal)

Arrows size=3.00 and Closed Filled

Ext line and Ext line offset=minimum 1.0 and maximum 2.0

Dim line forced set=0ff

Dim line inside set=0n

Precision=0.00 except legal dimensions which=0.000
(See Figure 30, next page)
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4.1.8 Fonts

FONT USE
CITY OF WINNIPEG
WATER AND WASTE DEPARTMENT
ENGINEERING DIVISION
YEAR AND WORK TYPE
STREET NAME
DRAWING LIMITS
SHEET NUMBER
CITY DRAWING NUMBER
DESIGNED BY INITIALS
DRAWN BY INITIALS
CHECKED BY INITIALS

APPROVED BY INITIALS

HORIZONTAL & VERTICAL DRAWING SCALES DWG_TB_TEXT1

DRAWING DATE

RELEASED FOR CONSTRUCTION DATE

CONSULTANT DRAWING NUMBER

CONSTRUCTION COMPLETION DATE

BOX DESCRIPTIONS

DRAWING METADATA

FONT USE

PROPERTY ADDRESSES

ABANDONED SEWER DESCRIPTION

ABANDONED WATER DESCRIPTION

EXISTING SEWER DESCRIPTION

EXISTING WATER DESCRIPTION

PROPOSED SEWER DESCRIPTION

PROPOSED WATER DESCRIPTION

EASEMENT NUMBER

OTHER UTILITY DESCRIPTION

TEXT IN PAPER SPACE

(TITLE BLOCK)
OBLIQUING WIDTH FONT FILE
LAYER COLOR PLOT STYLE SIZE ANGLE FACTOR NAME
DWG_TB_TEXT3 CYAN COLOR_4 5.5 0.0000 1.3500 x-hlvm1d.shx
DWG_TB_TEXT3 CYAN COLOR_4 3.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 CYAN COLOR_4 3.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 CYAN COLOR_4 3.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 BLUE COLOR_5 5.0 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 CYAN COLOR_4 3.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 CYAN COLOR_4 3.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 CYAN COLOR_4 3.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.5 0.0000 0.0000 simplex.shx
YELLOW COLOR_2 2.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.4 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT3 GREEN COLOR_3 2.5 0.0000 0.0000 simplex.shx
DWG_TB_TEXT1 YELLOW COLOR_2 2.0 0.0000 0.0000 simplex.shx
DWG_TB_TEXT2 RED COLOR_1 1.8 0.0000 0.0000 simplex.shx
DWG_TB_TEXT2 RED COLOR_1 1.8 0.0000 0.0000 simplex.shx
TEXT IN MODEL SPACE
OBLIQUING WIDTH

LAYER COLOR PLOT STYLE SIZE ANGLE FACTOR FONT FILE NAME

TEXT_ADDRESS GREEN COLOR_3 0.6 15.0000 0.0000 simplex.shx

TEXT_SEWER DARK GREY COLOR_8 0.45 0.0000 0.0000 simplex.shx

TEXT_WATER DARK GREY COLOR_8 0.45 0.0000 0.0000 simplex.shx

TEXT_SEWER RED COLOR_1 0.45 0.0000 0.0000 simplex.shx

TEXT_WATER RED COLOR_1 0.45 0.0000 0.0000 simplex.shx

TEXT_SEWER CYAN COLOR_4 0.6 0.0000 0.0000 simplex.shx

TEXT_WATER CYAN COLOR_4 0.6 0.0000 0.0000 simplex.shx

TEXT_GREEN GREEN COLOR_3 0.45 0.0000 0.0000 simplex.shx

TEXT_RED RED COLOR_1 0.45 0.0000 0.0000 simplex.shx

Figure 31
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FONT USE
PROPERTY ADDRESSES
ABANDONED SEWER DESCRIPTION
ABANDONED WATER DESCRIPTION
EXISTING SEWER DESCRIPTION
EXISTING WATER DESCRIPTION
PROPOSED SEWER DESCRIPTION
PROPOSED WATER DESCRIPTION
EASEMENT NUMBER
OTHER UTILITY DESCRIPTION
NOTES FOR EXISTING
NOTES FOR PROPOSED WORK
CAUTION NOTE
CHAINAGE NOTE
EXISTING DIMENSIONS
EXISTING DETAIL TEXT
PROPOSED DETAIL TEXT
PROPOSED DIMENSIONS
STREET NAMES
SERVICE TABLE TITLES
SERVICE TABLE BODY (EXISTING)
SERVICE TABLE BODY (RENEWED)

SEWER TELEVISING TABLE TITLE

SEWER TELEVISING TABLE BODY
MATERIALS LIST TITLE & HEADINGS

MATERIALS LIST BODY

DETAIL & SECTION NAME
DETAIL & SECTION SCALE

MATCHLINE

SEWER TELEVISING TABLE SEWER ID NUMBER

MATERIALS LIST CONTRACTOR NAME

TEXT IN PAPER SPACE

(PLAN)
LAYER COLOR PLOT STYLE
TEXT_ADDRESS GREEN COLOR 3
TEXT_SEWER DARK GREY COLOR_8
TEXT_WATER DARK GREY COLOR_8
TEXT_SEWER RED COLOR_1
TEXT_WATER RED COLOR_1
TEXT_SEWER CYAN COLOR_4
TEXT_WATER CYAN COLOR 4
TEXT_GREEN GREEN COLOR 3
TEXT_RED RED COLOR_1
TEXT_RED RED COLOR_1
TEXT_SEWER CYAN COLOR 4
TEXT_GREEN GREEN COLOR_3
TEXT_GREEN GREEN COLOR_3
TEXT_RED RED COLOR_1
TEXT_RED RED COLOR_1
TEXT_CYAN CYAN COLOR 4
TEXT_ADDRESS GREEN COLOR_3
TEXT_ADDRESS CYAN COLOR 4
DWG_NOTES?2 GREEN COLOR 3
DWG_NOTES1 RED COLOR_1
DWG_NOTES?2 GREEN COLOR_3
DWG_NOTES1 RED COLOR_1
DWG_NOTES1 YELLOW COLOR 2
DWG_NOTES1 RED COLOR_1
DWG_NOTES?2 GREEN COLOR_3
DWG_NOTES1 YELLOW COLOR 2
DWG_NOTES?2 GREEN COLOR_3
DWG_NOTES?2 GREEN COLOR 3
DWG_NOTES1 YELLOW COLOR 2
DWG_NOTES?2 CYAN COLOR_4

SIZE

2.4

1.8

1.8

2.4

1.8

2.4

2.4

1.8

1.8

1.8

2.4

3.5

3.5

1.8

1.8

2.4

2.4

5.0

3.5

1.8

1.8

1.8

2.4

1.8

1.8

1.8

3.0

3.0

1.8

3.0

OBLIQUING
ANGLE

15.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

15.0000

15.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

15.0000

0.0000

0.0000

WIDTH
FACTOR

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

FONT FILE NAME

simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx

simplex.shx

Figure 31 (Continued)
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FONT USE

EXISTING SEWER DESCRIPTION

EXISTING WATER DESCRIPTION

PROPOSED SEWER DESCRIPTION

PROPOSED WATER DESCRIPTION

NOTES FOR EXISTING

NOTES FOR PROPOSED WORK

EXISTING DIMENSIONS

PROPOSED DIMENSIONS

CHAINAGES

ELEVATION DATUM

EXSTING INVERTS & ELEVATIONS

PROPOSED INVERTS & ELEVATIONS

FONT USE

CITY OF WINNIPEG

WATER AND WASTE DEPARTMENT

ENGINEERING DIVISION

CONTRACT AND BID OPPORTUNITY

NUMBERS

KEY MAP

FONT USE

STREET NAMES

LAYER
TEXT_SEWER
TEXT_WATER
TEXT_SEWER
TEXT_WATER
TEXT_RED
TEXT_CYAN
TEXT_RED
TEXT_GREEN
TEXT_CYAN
TEXT_CYAN
TEXT_RED

TEXT_CYAN

TEXT IN PAPER

SPACE

(PROFILE)

COLOR

YELLOW

YELLOW

CYAN

CYAN

RED

CYAN

RED

GREEN

CYAN

CYAN

RED

CYAN

PLOT STYLE

COLOR_2
COLOR_2
COLOR_4
COLOR_4
COLOR_1
COLOR_4
COLOR_1
COLOR_3
COLOR_4
COLOR_4
COLOR_1

COLOR_4

TEXT IN PAPER SPACE

LAYER
TEXT_CYAN
TEXT_BLUE

TEXT_BLUE

TEXT_CYAN

TEXT_CYAN

(TITLE PAGE
COLOR
CYAN
BLUE

BLUE

CYAN

CYAN

- A1)

PLOT STYLE

COLOR_4
COLOR_5

COLOR_5

COLOR_4

COLOR_4

TEXT IN MODEL SPACE

LAYER

TEXT_RED

Figure 31 (Continued)

(TITLE PAGE
COLOR

RED

-A1)

PLOT STYLE

COLOR_1

SIZE

1.8

1.8

2.4

2.4

1.8

2.4

1.8

2.4

2.4

3.5

1.8

2.4

SIZE

18.0

12.0

15.0

9.0

6.0

SIZE

8.0

OBLIQUING

ANGLE

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

15.0000

0.0000

0.0000

OBLIQUING
ANGLE

0.0000

0.0000

0.0000

0.0000

0.0000

OBLIQUING
ANGLE

0.0000

WIDTH

FACTOR

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

WIDTH
FACTOR

1.3500

0.0000

0.0000

0.0000

0.0000

WIDTH
FACTOR

0.0000

FONT FILE NAME
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx
simplex.shx

simplex.shx

FONT FILE NAME
x-hlvm1d.shx
x-hlvm1id.shx

x-hlvm1d.shx

x-hlvm1d.shx

x-hlvm1id.shx

FONT FILE NAME

simplex.shx
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4.1.9 Linear Entities - Direction of Flow

All new/proposed features in a GIS Final Drawings will eventually become GIS objects; for this reason,
linear features (or lines), that are drawn to depict sewer entities shall be drawn in the
direction of flow of that entity, high elevation to low (upstream to downstream).

4.1.10 Plot Styles

Plot styles shall by supplied by the WWD and can be found inside the Plot Style folder on the provided
cd (See Figure 32 below).

Note: If a consultant/design firm is using that firm’s workflow and layers to produce a drawing, it is of
course, not necessary to use this plot style.

These plot styles have been constructed in conjunction with the layering conventions present in the
prototype drawings and the colors shall not be changed when giving the finished drawing back to the
WWD.

HI" Plok Style Table Editor - STANDARD _CAD.ctb : )

| Form V\ewl

General |

Mame: W Color1 O Colar 2 E Color 3 O Calor 4 M Color 5 W Color i B Color 7
Description Description_1 Description_2 Description_3 Description_4 Description_5 Description_B Description_7
Calar B Elack B Black B Black B EBlack B Elack B EBlack B Elack
Enable dithering 0ff 0if 0if i} [uli3 Qrf 0ff
Convert to grayscale arf aif oif off aff [uli3 aff
Use azsigned pen # 7 7 7 7 7 7 7
Yirtual pen # 8 7 A 7 7 7 7
Screening 100 100 100 100 100 100 100
Linetype Use object inetype Use object linetype Use object linetype Use object linetype Use object linetype Use object linetype Use object inetype
Adaptive adjustment Off Off Off 0ff 0ff (et Off
Lineweight 0.1800 mm 0.2500 mm 0.3000 mm 0.5000 mm  s— 000 mm 0.2000 mm 02500 mm -
Line End Style Use object end style Use object end style Use object end style Use object end style Use object end style Use object end style Use object end style
Line Jain style Use object join style Use object join style Use abject join style Usze object join style Usze abject join style Usze abject join style Use object join style
Fill Style Use abject fill style Use abject fill style Use abject fill style Use abject fill style Use abject fill style Use abject fill style Use object fill style

4 I

Figure 32

(For a larger view see Appendix Q)

4.1.11 X-Refs and Aerial Images

X-references and image attachments are not to be used in the production of GIS Final Drawings for
the WWD.

4.1.12 Base Lines and Chainages

The base line shall be located along the nearest property line parallel to the proposed work. If
possible 1+00.000 shall be located at the property line intersection closest to the start of the proposed
work. The chainage is shown in the profile at 25m increments for the scale 1:250 and at 50m

4-18



WWD CAD/GIS Specifications

increments for 1:500. A note should be placed in the plan portion of the drawing indicating the
location of the baseline (See Figure 33 below).

OTE CHAINAGES SHOWN ARE ALONG
() . A N 4 ( \ \/ / A L) I &
[\J ot ; s ) AlSCD D VY A ot R, \J
D a T A N A DM AN/
N OF STANDARD AVE.

Figure 33

4.1.13 Survey

The survey of the existing infrastructure that is performed as part of any construction project for the
Department is important for confirming the location in the GIS. At the time the Final GIS drawing is
integrated with the GIS, a discrepancy may exist between the existing configuration in GIS and the
new works. The survey may be referenced as a means to help resolve this conflict. For this reason,
it is important for all of the survey information to remain as part of the Final GIS drawing.

Three (3) layers are provided to be used for survey:

e ZPTWATER (For all water related survey)
e ZPTSEWER (For all sewer related survey)
e ZPTMISC (For any additional topography/legal/utility survey)

Please see section 3.4.6. Layering Conventions for a complete list of Final GIS drawing layers.

4.1.14 File Names

When submitting AutoCAD drawing files, the drawing file nhame should be the City of Winnipeg
drawing number supplied by the Department.

Example:
o (Water) D-#####.DWG
e (Sewer) XXXXXX.DWG
e (Land Drainage) LD-#####.DWG
o (GIS Final) GIS-##+##-2013_1 (based on tender number)

4.1.15 Details

All congested design shall be clarified with a detail:

e Blocks shall be at 1/1000
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e Line segments are to be drawn not to scale (NTS) (NOTE: make sure all lines are relative to
each other regarding lengths)

Proposed shall be on layer “"AG_XXXX"
Existing line type shall be layer “E_XXXX_"
Dimension style shall be PRO_DIM

Notes for construction phase shall be in post tense, notes for record dwg shall be in past
tense

EXIST 200 PVC WM

CONNECT(ED) TO EXIST 200
PVC WM W/COUPLING

INSTALL(ED)200 PVC WM

INSTALL(ED) 200X200X150 TEE

INSTALL(ED) 200 PVC WM INSTALL(ED) 150 PVC WM

IST 200 PVC WM

CONNECT(ED) TO EXIST
200 PVC WM W/COUPLING

DETAIL "D~

SCALE: NTS

Figure 34
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5.0 Standard Measurements of Water and Sewer Customer Connections

The following is a list of appurtenances and reference points for which measurements (e.g. X, Y, and
Z coordinates), and attribute information is required as they pertain to water and sewer customer
connections.

Water
e Curb stop (aka service box, water service box, or stop cock)
e Corporation stop (aka Corp, or Corp Stop)
e Tie-in at building
e Couplers (unions)
e Fittings (bend, reducer, tee, cross, wye)
Sewer
e Point of intersection of pipe at property line
e Point of intersection at building
e Fittings (Bends, Wye)
e Standpipe
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5.1

Water Connections: Building Service Record
5.1.1 Curb Stop

e Long measurement — distance from nearest intersecting street line, measured along the
e property line, or reasonable projection thereof, to the curb stop.

Example: “120.300 WWL ANY ST”
Or: “45.400 WWL E LEG ANY ST”

e Short measurement — distance from most “effective” outside building line of the foundation
(no cantilevers) to the curb stop. Outside building line of the garage is included, measure to
right angles of the building.

Example: “4,20 WEBL (where “B"” stands for building)

e Out of building — distance from nearest building line (including front of garage if applicable)
to the curb stop, measured at a right angle.

Example: “7.60 OUT”

e Depth of curb stop — vertical distance (depth) from ground surface to curb stop to curb
valve.

Example: “2.4"

e Street serviced from — the street in which the water main resides to the water connection in
question is connected to.

Example: “SAMPLE ST”

5.1.2 Corporation Stop

e Long measurement distance from nearest intersecting street line, measured along the water
main, or reasonable projection thereof, to the corporation stop.
Example "121.500 WWL Any St

e Short measurement - distance between curb stop and corporation stop, measured at right
angles to the building, or reasonable projection thereof, measured along the water main.

Example: "0.60 W SC (where “SC" stands for stop cock)

e Depth at water main - vertical distance (depth) from ground surface at corporation stops to
top of water main.

Example: “2.5"

e Reverse tap — is there a reverse tap on the water connection to the water main.

Example: “REVERSE TAP YES O no O
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5.1.3 Tie-In at building

e Short measurement - distance from most ‘effective” building line to point of intersection of
water connection leading into building.

Example: “3.70 EWBL"

e Depth at building line - vertical distance (depth) from ground surface at point of intersection
of water connection with building line to the water connection.

Example: “2.1"

5.1.4 Couplers (unions)

e Measurement - distance from curb stop or water main (whichever is more
effective/applicable) to the coupler, measured along the line of the water connection.

Example: “1.2 N WM” (where "WM" stands for water main)
Or: “1.4 S SC” (where “SC"” stands for stop cock)

5.1.5 Anodes

e Installed - yes or no, and at what proximity, and what form of anode

Example: “WAS ANODE INSTALLED ves [ NO E
“WHAT LOCATION” waTERMAIN [ cursstop
“WHAT FORM: Continuity Bonding D Minneapolis D
Standard []
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Example of Building Water Service Record

S
Wmnlpeg
Water and Waste Department » Service des eaux et des déchets

BUILDING SERVICE RECORD

Address:
Date Installed: Inspected By:
Nature of Service:

WATER SERVICE

Size: Material:
Corp Material: CStop Material:
Street Serviced from:
Positicnof SC: Long
Short
Positicnof CC:  Long
Short
Distance SC to St Line:
Distance Main-5C:
Depth of Main:
Depth of Property Line:
Connected To: Pipe Material:
Coupling Location:
Reversed Tapped: Yes [] Ne [ Material:
Continuity Bonding: Yes [] Ne O
Anodes: Yes [ Noe [
Water Comments:

WASTE WATER SERVICE / LDS SERVICE

Street Serviced from: Service Size:
Junction Lecation @ Main: Long:
Short:
Service Location @ Prop.: Long
Shert
Materials: Depth at PiL:
BLDG Line Meas.: Depth at Jct.:

Standpipe Meas.:

Fittings Measurements:

Sewer Comments:

Entered By: Date Entered:

Signature:

Figure 36
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Additional Water Service Measurements

This section illustrates how to measure the distance of the corporation stop and the length of the water

services.

Along A Curve

[EXISTING WATERMAIN]

MEW

WATERMAIN

#53

SEE

NOTE (1)

[EXTENSION OF WATERMAINT

| EXISTING WATERMAIMN

NMEW WATERMAIN

R
Y

SEE NOTE (1

WATER SERWVICE INFORMATION
ADDRESS SIZE {mm) SIZE {mm} SHORT & LOM{ UE& AETAHCE EvakE
WAaTESIAL W ATERLAL MEASUREMENT COF LOCATION
TREET)
43 ANYHANS CRESCENT = WEL HSE 137 RECONMECTED SERVICE
RESIDENTIAL ] " EEL LEFT =T 2.4 W OF 5/C i
53 ANTMAN RESCENT 20 3,36 WEL HSE 8.0 REMEWED TO £
FESIOENTIAL [w.1] 1N7.484 EEL LEFT ST 33 E OF 5/C -
55 ANYMANS CRESCENT 20 3.50 WEL HSE 124 REMEWED TO £
FE=IJENTIAL cu L 125431 EEL LEFT 5T 37 W OF S_.rC -
1} UMEAR DISTAMC THE THE 1 JSED ALONG BE ., m
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Cul-De-Sac Example 1

RAT

SEE

DETAIL

NOTE ':‘;;

MEW WATE

WATER SERWICE INFORMATION
ADERES SIZE {mm} SIZE {mm}
WMATERIAL  WATERIAL

TREET!

31 WATER PLACE 20 20 344 = OF N LOTUME -
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SHOAT 4 LOw{ UMEaR DISTAMCE {0
MEASUREMENT CORF LOCATION (2

} UMEAR DISTAMCE FROM THE 2/C TO THE COR® FO ALOMG BEND= & CURWVED R.O.W
JIRECTION FROM

® SERVICES TO BE REMEWED TO . &Ll OTHERS TO BE RECONWECTE

Figure 38
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Cul-De-Sac Example 2

ORATION MEA

(RENEWED /RE

+[SEE NOTE (2)

*

WATER

SERVICE INFORMATION

ADDRES

SIZE {mm) SIZE (mm}
MATERIAL  MATERIAL
STREET!

9 HERD PLACE 20

HESIDEMTIAL

SHORT & Lo UMEAR DISTAMCE {1
MEASLUREMENT CORF LDCATION [2

7.62 NSL HOUSE 4.8

25910 WML CUESS LM

1.8 W OF 5/C

REMEWED T2 '

9 HERD FLACE

FESIDENTIAL

cu

MEL HOUSE 6.7

KNL GUESS LKW 31 W OF 5S¢

RECONNECTED SERVICE

o UsEAR DIET=MCE FROW THE /0 T2 THE
FROM S

} DIRECTION

# SERVCES T

E SEMEWED TO L ALl OTHERS T

I5E

“E

ALOMNG

REC

“E i CLRVE

NECTE

Figure 39
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Oversize ISO Al (594 mm X 841 mm) Along a bend (Construction)
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Figure 38
(For a larger view see Appendix AA)
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Oversize 1SO Al (594 mm X 841 mm) Along a bend (Record)
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Figure 40
(For a larger view see Appendix AB)
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5.2

Sewer Connections

5.2.1 Junction

e Measurement- distance from nearest manhole to junction, measured along sewer main.

Example: “40,7 W MH SAMPLE ST”
Or: “20.4 E MH 1st W ANY AV - #145 ANY AVE*,

e Depth at junction - vertical distance (depth) at junction from ground surface to top of sewer
main.

5.2.2 Point of intersection at property line

e Short measurement - distance from most effective building tine to point of intersection of
sewer connection with property line, at right angles to the building, measured at property
line(garage line included if applicable).

Example: “3.70 WEPL”

e Depth at property line - vertical distance (depth) at property line from ground surface to top
of sewer connection.

5.2.3 Point of intersection at building

e Short measurement - distance from most effective building line to point of intersection of
sewer connection with building line, measured at building line. (Garage line included if
applicable).

Example: “2.40 EWBL"

e Depth at building line - vertical distance (depth) at building line from ground surface to top of
sewer connection.

5.2.4 Fittings (Bends, Wye)

e Measurement- distance from main sewer or point of intersection at property line or at point
of intersection at building tine (whichever is more effective/applicable), to the fitting,
measured along the tine of the sewer connection.

Example: “1.2 N SM’ (where “SM’ stands for sewer main)
Or: “1.4 S PROPERTY LINE" or “PL” for property line
Or: “35 N BUILDING” or “BLDG" for building
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5.2.5 Standpipe

e Measurement - horizontal distance from main sewer to the stand pipe, measured along the
line of sewer connection. Note: some standpipes will be in the same horizontal position as
the junction.

Example: "0.5 N of SM” (where “SM” stands for sewer main or from JCT where “JCT”
stands for junction).

e Depth at standpipe - vertical distance (depth) at standpipe from ground surface to top of
standpipe,

Example: “2.4"

Additional comments:

e Any measurement describing a point from and to, shall be in terms of North, South, East, or
West, as opposed to Left and Right

o No measurements shall be taken from valves or hydrants for curb stops or corporation stops
e There is an understanding that after taking all applicable measurements and plotting the true
position of each feature by its XY coordinates, there will be less of a need to rely on

traditional descriptions versus the ability to see these things visually in their true form in
relation to other features
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‘Water and Waste Department » Service des Eaux et des Déchets

Example of Building Sewer Service Record

©
Winnipeg

BUILDING SERVICE RECORD

Address: -
Date Installed: -
Nature of Service:

Street Serviced from
Poasition of SC:

Position of CC:

Distance SC to Bldg — N/A
Distance Main - SC

Depth of Main

Depth of Property Line NA
Connected To:

Coupling Location —
Reversed Tapped:
Continuity Bonding:
Anodes: -
Water Comments:

Inspected By -

WATER SERVICE

Materials

SIZE

CORP
CSTOP-

Pipe Material:

WASTE WATER SERVICE

Street Serviced from: -

Junction Location @ Main: -

Service Location @ Prop. -

Materials — -

BLDG Line Meas:
Standpipe Meas:
Fittings Measurements: -
Sewer Comments: -

Date Entered; -

Service Size: -

Depth at P/L . -
Depth at.Jct. -

Entered By -
Signature:

Figure 41
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6.0 REVISING A CONSTRUCTION DRAWING TO A RECORD DRAWING

It must be kept in mind from the outset that the post construction drawing shall become
a valuable permanent record. With the ability to integrate CAD drawings directly into the
Department’s GIS, the infrastructure shown in the GIS Record Drawing, as well as the
Final Record Drawing, shall be accurately represented. This shall enhance the accuracy of
the water and sewer infrastructure being displayed in the GIS. It is essential that the
designing agency maintains an accurate record of any changes to the design occurring
during construction, and that these changes are accurately and completely recorded on
the post construction drawing.

Based on the above definitions, the expectation by the WWD is that record
drawings are required for all water and sewer projects.
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6.1 REQUIREMENTS FOR A WATER OR SEWER RECORD DRAWING

All dimensions shown shall reflect the “as constructed” conditions of the construction and all
references to “proposed” or “new” shall be removed or worded in the past tense. Record drawings
shall be drawn to scale in accordance with the “as-constructed” dimensions shown. The revision block
shall be completed indicating the drawings have been revised to record drawings. All displays
(viewports) of the drawing shall be locked.

Line work for all constructed works shown on the drawings shall retain the thicker line density (as for
proposed works) for ease of determining the extent of works covered by the drawings. Proposed
construction for future phases of the project shall not be shown on the record drawings.

The record drawing shall also include the location and elevation of all existing utilities and services
encountered in the construction operation.

Construction Completion Date — approximate date the project was completed. The substantial
completion date is an acceptable alternative. This shall be located in the lower right portion of the
plan right above the title block.

Record/As-built: once determined what the drawing is, a stamp is needed displaying either
“"RECORD DRAWING”, or AS-BUILT".
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6.1.1 Material Lists

The WWD GIS is currently being used to manage and inventory all of its underground assets. It is
therefore extremely important that the materials and products used on projects be accurately listed
and accounted for to facilitate entry into the GIS (See Figure 42 below).

MATERIALS LIST

WATER
DIMENSION | PRESSURE
ITEM MANUFACTURER MODEL RATIO CLASS MATERIAL
150 WM P|PE |PEX BLUE BRUTE 18 235 PVC
150 FITTINGS IPEX BLUE BRUTE 18 235 PVC
150 COUPLINGS ROMAC INDUSTRIES XR501 DUCTILE IRON
400 WM PIPE ROYAL PIPE ROYAL SEAL 18 235 PVC
400 FITTINGS SIGMA CORPORATION TYTON JOINT 250 CAST IRON
400 COUPLINGS ROBAR INDUSTRIES 1507 200 DUCTILE IRON
19 SERVICE PIPE WOLVERINE TYPE K K COPPER
19 CURB STOPS MUELLER CANADA H-15154 BRASS
19 CORPORATION STOPS MUELLER CANADA A-220 BRASS
150 GATE VALVES MUELLER CANADA, A-23680-40 CAST IRON
400 GATE VALVES CLOW CANADA F-&6112 CAST |IRONM
Figure 42

Products listed in the material list shall be described as completely as possible so as not to leave any
ambiguity of what was used on the project. Only one type of material and manufacturer shall be
shown on the list for any given item.

As an example:

e 150 PVC Water Main Pipe-Rehau/Ipex - shall not be used.

e 150 PVC Water Main Pipe-Rehau - shall be used

The specific instances of the other product(s) shall be noted on the plan portion of the drawing.

For a complete listing of up-to-date approved products for underground use in the
City of Winnipeg please visit:
http:/ /winnipeg.ca/finance/findata/matmgt/std const spec/current/Docs/Approv
ed Products Underground Works.PDF
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6.1.2 GIS Requirements

This section makes mention of some data that historically has not been provided on record drawings
but is necessary to update the GIS.

MATERIALS LIST

CIPP LINING
DIMENSION | PRESSURE
ITEM MANUFACTURER MODEL =y iyt MATERIAL
TUBE APPLIED FELTS Eg'_—:URETHANE COATI
INTERPLASTIC ;
RESIN bdadimpadcy COR72-AT-470 POLYESTER
Figure 43

6.1.3 AUGMENTED (Combination of Complete Relining with EPR)

For Augmented Lining projects the record drawings shall include:

The location of all junctions that were reinstated

Invert elevations at the new pipe section ends

What connectors were used at the pipe connection ends, e.g. adapter or coupling
Updated sewer table with new inspection

Type of liner used and Manufacturer

Liner Example: Coated Felt Inversion Liner

Manufacturer Example: Applied Felts

Type of Resin used and the Manufacturer

Resin Example: Polyester

Manufacturer Example: Alpha Owens Corning (AOC)

Liner Thickness
Example: 4.5 mm

6.1.4 CIPP Lining

For CIPP lining projects the record drawings shall include:

Type of liner used and Manufacturer
Liner Example: Coated Felt Inversion
Manufacturer Example: Liner Applied Felts

Type of Resin used and the Manufacturer
Resin Example: Polyester
Manufacturer Example: Alpha Owens Corning (AOC)

Liner Thickness
Example: 4.5 mm
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6.1.5 External Point Repairs (SD-022A and SD-022B)

For External Point Repair projects, the record drawings shall include:

SD-022A is comprised of a length 3.0m or less, SD-022B is comprised of a length of 3.1m or
greater

All junction locations within the repaired pipe and if possible the street address of the
affected services

Invert elevations at the new pipe section ends
What connectors were used at the pipe section ends, e.g. an adapter or coupling
Updated sewer table with new inspection

6.1.6 Internal Point Repairs (TPR’s or Trenchless Point Repairs)

For this work the record drawings shall include:

The location of the lining clearly defined

The location of all junctions that were reinstated and if possible the street address of the
affected service

Type of liner used and Manufacturer

Liner Example: Coated Felt Inversion

Manufacturer Example: Liner Applied Felts

Type of Resin used and the Manufacturer
Resin Example: Polyester
Manufacturer Example: Alpha Owens Corning (AOC)

Liner Thickness
Example: 4.5 mm

Updated sewer table with new inspection

6.1.7 Sewer Main Renewal

For sewer main renewal projects, the plan portion shall include:

Property address of any sewer services that have been renewed, with updated table
Property line measurement for any sewer services that have been renewed

Sewer televising table shall be removed from the final drawings

Drawings shall not contain any “Future Works”

All new inverts/elevations shall be to three significant figures

All abandoned features shall be on the appropriate layers and blocks

Sewer service table reference and/or materials list note shall be shown if located on different
drawing

All drawings shall have a materials list, and service table shall be unique to the drawing
All drawings shall have directional flow arrows on plan view and profile

All abandoned features shall be incorporated on plan and profile. They will be used with the
existing abandoned layers (E_WATER_PROFILE_ABAND, E_WATER_ABAND_PLAN. Also see
APPENDIX N (CON'T) Symbol List Part 3 for block
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6.1.8 Ditch Work or ‘Open Channel’

For work that involves ditching, record drawings shall include:

X-section(s) for the earth work wherever there is a change to the x-section e.g., a change to
the bottom width or side slope

Elevation and chainages for the start and end of culverts

Elevations of the ditch at the high and low points

Diameter and manufacturer of any corrugated metal piping (CMP)
Type of grating (if applicable) and grate spacing

Identify rip-rap pads (if applicable)

All drawings shall have directional flow arrows on plan view and profile
Flow arrow for any overland water flow on the plan shall be provided

6.1.9 Water Main Renewal

For water main renewal projects, the plan portion shall include:

Property address of any water services that have been renewed, with updated table (this
table shall not contain asterisks)

Long measurements shall be to two decimal places

Property line measurement for any water services that have been renewed
Drawings shall not contain any “Future Works”

All new inverts/elevations shall be to three significant figures

All text shall be masked

All abandoned features shall be on the appropriate layers and blocks

Water service table reference and/or material list if at all possible shall be on the drawing the
information pertains too but if this is not achievable a note shall be shown indicating where
they are located. Additionally, if the materials list must be located on another drawing the
drawing numbers shall be listed in the heading of the list

All abandoned features shall be incorporated on plan and profile. They will be used with the
existing abandoned layers (E_SEWER_PROFILE_ABAND, E_SEWER_ABAND_PLAN. Also see
APPENDIX N (CON'T) Symbol List Part 3 for block

If possible, the materials list shall be unique to the drawing

Elevations shall be labeled where ever the grade changes, or at any tee/cross
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6.2 FINAL RECORD DRAWING EXAMPLES

Oversize ISO Al (594 mm x 841 mm) Plan/Profile Record Drawing Water
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Figure 44
(For a larger view see Appendix R)
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Figure 45
(For a larger view see Appendix S)
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6.2.2 Oversize ISO Al (594 mm x 841 mm) Plan/Profile Record Drawing —
Open Channel (Ditching)
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Figure 46
(For a larger view see Appendix T)
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6.2.3 11" x 17" Sewer Sheet Record Drawings

11" x 17" Sewer Renewal by CIPP Lining Record Drawin

STANDARD AVENUE
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an 45
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& S—MH#%HS S-MHESHERF#E RIM 23212
RIM 231, RIM 232.07 INV § 229.21
INV N 228.46 INV N 228.70
A d INV S 228.44 INV § 228.70
&
~
MATERIALS LIST
CIPP LINING
DIMENSION | PRESSURE
mEM MANUFACTURER MODEL RATIO CLASS MATERIAL TYPE
TUBE APPLIED FELTS POLYURETHANE METRIC
COATED FELT WHOLE NUMBERS INDICATE MLLIMETRES
RESIN TERFLASTE: COR7Z-AT-470 POLYESTER DECAALIZED NUMBERS INDICATE. WETRES
CONTRACTOR: JOE SMITH CONSTRUCTION e 03 bl ;3 doa
Figure 47

(For a larger view see Appendix U)
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1
(TPR) Record Drawing

6.2.4

1” x 17" External Point Repair (EPR) and Trenchless Point Repair
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Figure 48

(For a larger view see Appendix V)
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6.2.5 11" x17” Augmented Linin

Record Drawing

STANDARD AVENUE

40.3 OF 300 WwS TO BE LINED 78.8 OF 300 WWS TO BE LINED
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Figure 49
(For a larger view see Appendix W)
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6.3 FINAL GIS DRAWING EXAMPLES

No layout is required for these drawings shown in model space view below. For the included layers
Please see section 4.0 Layers Required in The Final GIS Drawing

Where possible, one drawing file shall be submitted. This drawing file shall
encompass the entire project in model space (see Figure 50 below).

Figure 50
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6.3.1 Oversize ISO Al (594 mm x 841 mm) GIS Record Drawing Water
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Figure 51
(For a larger view see Appendix X)
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6.3.2 Oversize ISO Al (594 mm x 841 mm) GIS Record Drawing Open
Channel (Ditching)

Figure 52
(For a larger view see Appendix Y)
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7.0 SUBMITTING A RECORD DRAWING TO THE WWD

The procedure for submitting record drawings to the WWD is as follows:

7.1 PRELIMINARY REVIEW

Full size PDF files of the completed record drawings, plotted to scale, shall be submitted to the WWD
for review prior to the submission of the final record drawings.

11x17 Drawings shall be accompanied by the AutoCAD drawing files.

The PDF files and AutoCAD drawing files (if applicable) shall be sent to the WWD attention,

The Supervisor, Drafting and Graphic Services
Engineering Division

Water and Waste Department

110-1199 Pacific Avenue

Winnipeg MB, R3E 3S8

The WWD will review the PDF drawings for errors and or omissions. The “marked up” drawings, with
comments shall be returned to the submitting organization under instructions to revise the record
drawings according to the changes indicated on the PDF drawing.

The revised or *final’ drawings (please see below), will be proofed to ensure any requested changes
have been completed to the satisfaction of the WWD. Drawings not completed to the satisfaction of
the WWD shall be returned to the submitting organization for correction.

7.2 FINAL REVIEW

Once the preliminary record drawings have been revised, the Final Record drawings shall
be provided as PDF files, unless the contract specifies the requirement for Mylar copies.
The final drawings shall be stamped and signed by a professional engineer prior to
submitting the drawings to the WWD. An AutoCAD file (dwg), a PDF file, and a full size
paper copy for each individual record drawing is required.

7.3 DIGITAL FILES

1. Final GIS Drawing files provided to the Department shall be produced in AutoCAD, or Civil 3D,
and saved in the version presently being used by the WWD. Third party fonts, hatch patterns,
custom line types or shapefiles, shall not be used in final GIS Drawing files.

2. Drawing files shall be submitted on CD/DVD, USB storage device, or made available on an FTP
site.

3. Each individual Final Record Drawing that is part of an overall project package must be submitted
to the WWD as individual drawing files, using the Department assigned drawing number as the
file name, e.g. D-#####.dwg. In the case of the Final GIS Drawings, where at all
possible, one drawing file shall be submitted. This one drawing file shall encompass
the entire project in model space.
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4. On large projects, where several drawings are needed to show continuous infrastructure, the
base entities and cadastral data shall be continuous in model space. These entities shall not be
“broken up,” rotated or edited in order to depict the specific sections of the project on individual
drawings. Only views, paper space and layouts shall be used to display the work.

5. All Final Record Drawing and Final GIS Drawing files shall have all tabs and model space zoomed
to EXTENTS, prior to any submittal to the WWD, whether it is the final or a working submittal.
This is to ensure that there are no extraneous entities in the drawing.

6. All final Record Drawing files shall be saved with the first layout tab active.

7. All final files (of both final record and final GIS drawings) shall be fully purged prior
to submittal.
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8.0

FAQ

1.

Question: We have established workflows that adhere to the City ‘Bluebook’ manual and we
have been using these for years to produce drawings for the WWD. Will we now have to
completely re-engineer our process to produce a CAD drawing?

Answer: Hopefully this will not be the case. If the look of a typical drawing that was
submitted was acceptable before implementation of these standards, chances are it will still
be acceptable now. Minor enhancements such as Material list shall be required.

The significant difference that this manual contains is the requirement of a second
final drawing to be submitted. The entities in this drawing will become GIS
objects. This drawing has an absolute minimum of WWD designated layers and
symbols and may be generated however the Consultant/Design Office wishes.

Having said that, the original City ‘Bluebook’ manual was written, and then subsequently
updated, in eras that did not have the capacity for computer assisted drafting. The basic
principles within that document are still sound, however an update to the processes used to
produce drawings was needed.
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10.

11.
12.

13.

14.

15.

16.

SUMMARY - CHECKLIST

All renewal projects for WWD shall be prepared using these standards and, where applicable,
using the prototype drawing files, symbols, and layering conventions supplied by the
Department.

The Final GIS drawings shall be prepared using AutoCAD or AutoCAD LT and saved in the file
format for the version of AutoCAD currently used by the Department.

The Department shall supply cadastral and existing water/sewer network data, exported from the
Department’s GIS, to be used in the production of base information for a design project. Once
incorporated into the drawing this data shall not be spatially moved.

Layers and symbols as described for the Final GIS Drawing shall not be edited and blocks must
not be exploded.

The Final GIS drawings shall have the coordinate system set to NAD 83 June 1990 Zone 14 North
and the view set to WORLD UCS.

All linear features depicting sewer lines in CAD drawings shall be drawn in the direction of flow
for that entity, high elevation to low.

All drawing sets must start with a Title/Cover drawing, followed by a Legend/Drawing Index
drawing.

All design drawings submitted to the Department must be stamped with the signed and dated
seal of a professional engineer, signed and dated.

With the exception of aerial photography, AutoCAD drawing files submitted to the Department
must not contain x-references and image attachments.

Upon completion of construction, the design drawings shall be revised to reflect all changes that
occurred during construction.

The CAD drawing files shall be purged prior to submission to the WWD.

Drawings revised to reflect construction conditions shall be referred to, and labeled as RECORD
DRAWINGS.

Full size paper prints of the completed record drawings, plotted to scale shall be submitted to the
Department for review prior to the submission of the final record drawings. The paper prints shall
be accompanied with the AutoCAD drawing files.

Upon completion of the review of the preliminary record drawings, the final record drawings shall
be provided as a PDF file, stamped and signed by a professional engineer. The final drawing
submission shall contain:

1. A Final GIS Drawing CAD file
2. A Final Record Drawing CAD file
3. A PDF file of the Final Record Drawing

Preliminary record drawings and final drawings must be submitted to:

The Supervisor, Drafting and Graphic Services
Engineering Division

Water and Waste Department

110-1199 Pacific Avenue

Winnipeg, Manitoba

R3E 3S8

With the exception of GIS Record Drawings, the various drawings that comprise a set of drawings
must be saved as individual digital drawing files. The City of Winnipeg WWD supplied drawing
number shall be used as the file name for the digital drawing.
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10.0 APPENDIX

APPENDIX A - TITLE/COVER SHEET - TITLE/COVER SHEET
(A1)

Oversize ISO Al (594 mm x 841 mm) Landscape Title/Cover Sheet
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APPENDIX B- TITLE/COVER SHEET (11X17

11"x 17" Title/Cover Sheet
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APPENDIX C - WATER INDEX CONSTRUCTION DRAWING

11X17

Oversize ISO Al (594 mm x 841 mm) Water Legend/Drawing Index Sheet (Construction

e CE] # 3wy e
sinp pstag Sarodi\oweH 5P\ AV Tvd 31 ot i o

Hi#H-a 39¥d X3ONI =
0NW ST AL # LovuINoD

LA STVMINTY NIVA ¥3Lvm ##0T

NOISIAIG_ONINIINIONI Sodumy

LNIWLHVA3Q 3LSVM ONY ¥3LVM N
O3dINNIM 40 ALID IHL ()

(P o >
XXX
o
o e
X i X ]
M i
* @ 2, st

¥ SERLorIS GRYMDASON 0 ALY
ey
T
an ssanonus 570 e

1 w2 "o ) SSOVH WLYD TLIOTACH

1n 0T FIONT MUYa LS

SIS ANOLDAIND
03A08dcY NOILYIOT

N0LS %0 TS

W

08 sz
1 I I 58 1193 30 R
——
———— TONES 0 NOLASKI 40 SHHOLLTHS MELLVM ANV JO J0MVAQY NI SUNOH 2 SISSINSNG ONY SLIDUSSS GLITAY TIY AION '8
———
0} - rarS avom Cvd 3 0L NVRELYA GS0408d PO EWEES QYT SNLEDG TV V1R 'L
e Svars v O W ¥ 38 TVHE NVIRGLVA 0 d0L QL MGAD) WK '3
o SHOLYOLIOAS NOLOMKISNGD GSYONYLS S3JNNM 30 ALD JHL OL RIONOO TIVHS STYRELYW TV 5.
] $ wnoe TILDVE € S50 38 TVHS SYIVAIOS SNOMIONI V2V CAVA ¥ 30 2ULIN L KL ENOLVAYDXS CNY 3KONGHL %
e e = =y 'SOOHLIN SSTHONGRL A NVRELYA TIVISHI €
— — ‘T4 KL N CINHN0D 38 OL SIINES TV 20 NOUYOOT 7
I T T aga 1 e
NOUONMISNOD QL HORid SLAAN! WALINCO % NYIRELVA SNLSDXE 3503 °}
T ) 1 o w0 530
X *m S31ON NOLLONHISNCD
+ + o v
o
=2 st o Wuds
F0d
e 1878 10 301 230
3 + o010
@ e
H [ (00 05 ORISR o T3 o
p } Ao n
Yosssnid) v 5303 R ey - a
||||||||| - EEv——— o
= mor0 U e
—_— e ©
o 50 ®
R A @ o
e 1 sassy EY
—— . pEn o
— e o s ws
—— — ™ m
R MO O S = .
- = s s
e S i St e o ok 3
e e S Waoh 0 W S - =a
=] v ovsson et
= 08 20 s s w
~ Eropeny o 2 0
5 o 10 6 "
704 Wazec on
- SHLKON S5/A T4 0% o 2o
- v ) s ®
" T st N oo o
S S . omu Ton M
e o
- -
-e-LioH woy
RIS AL YELBY o
® @ o1 o s
- Y pro «
cz=zzzz3 E=z=c—a o o
—e e — ron >
e e
LI_ lr_l L|_ - r_\ ioslild i)
N » swas o u
. a owen 1zus -
' o sororm o
——— e —— W n
: ¢ naw -
i vy m
- - ey w
.. “ A e e
5 u LSS LR M0 sm
LW whoww 2 o ?
s . Ery— 1
x * [—— 0
» > s cere ©
» > a0 v 5 -
° e
ha hd SNOLVIATHaaV
= ousa

QLS NN

WRELYA SYTINVED 40 INDIS EHSVM

EE

WREALYN 3N AHLO O TNYS

3dd IADEY ONNOHD HO HLKY3

SNH3LLYd HOLYH

QIATING OXUXK 20 # 007 OL NIV X0O00KX 40 3 001 — LIRS OOKK 0 w
GVATINDG 0XKKKK 20 4 SO0Z OL FNIAY 000X 40 3 001 - LTS XKAKKK -0 or
QIVATINOR 000X 40 A S00C CL JNBAY X000 0 3 001 = - [
QNTINOE X0X 20 A TO0Z OL MY Y0000 0 3 001 - o
-0 e
-0 o¢
i £
B v
- e
- =
- w
-0 o
L] L4
Wi '3
@INTINOE 000XE 10 A F00Z OL JNAY 00000 0 3 001 #HHF— z
IVATINOE 00NXX 20 K 02 OL JNBAY XO00KX 30 3 001 = - 9z
- sz
0 3
HEH—-0 E3
-0 13
HHH—o iz
- oz
-0 6l
- o
- o
o ot
- st
- "
#rit—o <
-0 z
] [
- o
-0 1
=0 ]
#idt—a &
W0 o
s s
W 3
s €
W0 z
HHH-0 L

AINON ONMVED  HIEHON
O3JNNM 40 ALO LTS

10-3



WWD CAD/GIS Specifications

APPENDIX D - SEWER INDEX CONSTRUCTION DRAWING (A1

Oversize ISO Al (594 mm x 841 mm) Sewer Legend/Drawing Index Sheet (Construction
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APPENDIX E - SEWER INDEX CONSTRUCTION DRAWING

11X17

11" x 17" Sewer Legend/Drawing Index Sheet (Construction Dwq)
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WWD CAD/GIS Specifications

APPENDIX G - SEWER CONSTRUCTION DRAWING (A1l

ISO A1 (594 mm x 841 mm

Plan/Profile Sheet — Sewer (Construction Dwq)

versize
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APPENDIX H - OPEN CHANNEL CONSTRUCTION DRAWING

Al

Oversize ISO Al (594 mm x 841 mm) Plan/Profile Sheet — Open Channel (Ditching)

(Construction Dwq)
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Sewer Renewal by CIPP Lining (Construction Dwq)

11" x 17"

APPENDIX I - CIPP CONSTRUCTION DRAWING (11X17
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APPENDIX J - EPR/TPR CONSTRUCTION DRAWING (11X17

11" x 17" External Point Repair (EPR) and Trenchless Point Repair (TPR) Sheets

(Construction Dwq)
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APPENDIX K - AUGMENTATED CONSTRUCTION DRAWING

11X17

Construction Drawin

11" x 17" Augmented L
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APPENDIX M - DETAIL BASE DRAWING (11X17

11"x 17" Detail Sheet
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DESCRIPTICN
WATER PIPE
FIRE HYDRanT
VALNVE
CUSE STOF
REDUCER
COUPLING OR SLIDDER
CROSS
BEMD — 11.25, 225, &%, 90"
TEE
YERTICAL BEMD
ARDDE
REPAIR MARKER
PLUG
SEWES FIFE
KARHOLE
CATCH BASM
CURE MLET

SURCTION

L DITCH
CULVERT
SURWEY BaR
SURVET WOMURWENT

TREE — DECIDUCUS

TREE — CORMIFEROUS

HYDORD
HYORD POLE
LawkE STaMDARD
HYDRO POLE W/STREET LIGHTING
POLE
GUY ANCHOR
WML.T.5. POLE
PEDESTAL OR BOX

CABINET

M.T.5.. SHAW, OR DECM
TRAFFIC SHFALS
TRAFFIC UGHT STANDARD
Lelk-1
STEER
FERE OFTIC
FEWCE
EDGE OF PAVEWEWT OR GUTTER
EDGE UnPavED OR GRAWEL ROAD
L
FROECTED R
LOT UME
SIDEwWALE — PATHWAY
EASEWENT
EDGE OF BUILDRG
MA|LSDH
PARKING WETER

TEST HOLE
TREE LIME OR BuU=H

Legend Part 1

APPENDIX O - LEGEND (PART 1)

PLAN MVIEW
ABANDOMED EXISTING PROPOSED
a +
& L]
= -
<] L |
x x
2] ] [=:]
= “ = “ “ - ] -y =
= A
- L]
-
1 k|
L ]
o |
L L
1 ] =1
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APPENDIX O (CONT.

DESCRIPTION
WATER PIPE

HYDRANT TOP

VALVE

TEE OR CROSS

COUPLING OR BEND

REDUCER

END OF PIPE
SEWER PIPE
UNPAVED GROUND SURFACE

PAVED GROUND SURFACE — ¢ PIPE
GUTTER (NORTH AND WEST)
GUTTER (SOUTH AND EAST)
¢ DITCH (NORTH AND WEST)
¢ DITCH (SOUTH AND EAST)

Legend Part 2

ABANDONED

- LEGEND (PART 2

PROFILE

EXISTING

0

0
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APPENDIX P - SYMBOL LIST (PART 1)

Symbol List Part 1

STAMDARD BLOCKS

E_Plan_Fiow_Amos
E_Piig
E_Prfie_Elipse
E_Prfie_Hydrant Top

E_Profle_Pipe End

EEL"E;:;_ EL:'I?:“::‘”E LAYER NAME DESCRIFTION
[ E_11 Bend E_WATER_FLAN or E_SEWER_PLAN EXIETING 11.25" EENDE FOR 3EWER (
i E_22 Bend E_WATER_FLAN or E_ZEWER_PLAN EXETING 225" BENDE FOR SEWER O
< E_45 Bend E_WATER_FLAN or E_ZEWER_FLAN EXIETING 45* BENDE FOR SEWER OR
o E_50 Bend E_WATER_FLAN or E_SEWER_PLAN EXETING 50° BENDS FOR BEWER OR
== | E_Anode E_WATER_FLAMN EXETING ANODES
| E_Catch Basin E_ZEWER_FLAN EXETING CATCH BAZIN
w E_Coupling E_WATER_FLAM or E_ZEWER_PLAN EXETING COURLINGS FOR SEWER Al
] E_Cross E_WATER_FLAN or E_ZEWER_FLAN EXETING CROZE FOR SEWER AND W,
E_Curt Iniet E_ZEWER_FLAN EXETING CURE INLET
o | E_cud amp E_WATER_FLAN EXETING CURE 3TOF3
_;’I:;. E_Hydrant E_WATER_FLAM EXIZTING FIRE HYDRAMT

E_Mankcie E_ZEWER_FLAN EXETING MANHOLES

E_ZEWER_FLAN
E_WATER_FLAN or E_SEWER_PLAN
E_WATER_FROFILE or E_SEWER_FROFILE
E_WATER_FROFILE

E_WATER_FRCFILE orE_ZEWER_FRCFILE

EXETING SEWER FLOWW CIRECTICHN Al

EXETING PLUG ON ZEEWER OR WATEH

CROZZING 3EWER CGR WATER PIPE ©

BECTION OF HYDRANT ABOWE THE FU

PIFE CONTMUATICN AT LIMITZ OF PR

10-18
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APPENDIX P (CON'T) — SYMBOL LIST (PART 2)

Symbol List Part 2

E_Werical B&nd
Geodetic Bemch Mark
Sy Anchor

Hydra Faole w_Smeet Light
Hydro Foie

rom Ear

Mall Box

MT3 Pale
F_Pmfis_Elpse
F_Profie_Fow Ao
F_Pmfie_Hywimnk Top
F_Profle_Pipe= End
F_Prmofie_ahe

Foke

Repalr Marisr

Sin=et Light

Test Hicle

Tra®ic Signal

E_WATER_FLAN or E_2EWER_FLAN
LEGAL

E_HYDRO_FLAM

E_HYDRO_FILAM

E_HYDRO_FLAN

E_MTZ_PLAN

F_WATER_PROFILE ar P_2EWER_PROFILE
F_EEWER_FROFILE

F_WATER_PROFILE

= WATER_FROFILE or P_ZEWER_PROFILE
F_WATER_PROFILE ar P_2EWER_PROFILE
a

F_WATER_PLAN or F_SEWER_FLAMN
E_HYDRO_FLAM

TEST_HOLES

E_ZIGHALE_PLAN

EXETING WERTICAL EEND FOR ZEWEHR

SEDQDETIC BENCH MARK LOCTATION

UTILITY POLE BUFPORT ANCHOR

HYDRC POLE WITH 2TREET LIGHT ATT|

HYDRO POLE

PROFERTY BARE

MAL BOX

MTE PFOLE

PROFIEED SEEWER OR WATER CROZY

PROFCEED EEWER FLOW DIRECTION

SECTION COF HYDRMANT ABOYVE THE FiLy

PIPE CONTHUATICH AT LIMITE &F PRA

PROFIEED VALVE IN FROFILE

UBIKHCNN FOLE

REFAIR LOCATION MARKERS FOR ZEW

LAMF ETAMDARD (ETREET LIGHT]

TEZT HOLE LOGATIONE

TRAFFIC ZIGNALS
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APPENDIX P (CON'T) — SYMBOL LIST (PART 3)

Symbol List Part 3

g

A Catch Basin
E Tee

A Cross

A _Curb Inlet

A Curb Stop

A Valve
A_Manhole

A Vertical Bend
A _Plug

A_Profile_Ellipse

E_SEWER_ABAND_PLAN
E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN
E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN
E_SEWER_ABAND_PLAN
E_WATER_ABAND_PLAN
E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN
E_SEWER_ABAND_PLAN
E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN
E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN

E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN

STANDARD BLOCKS

BLOCK BLOCK NAME

SYMBOL (dwg) LAYER NAME DESC
/'l | A_11Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 11.25° BENDS F(
/|| A_22Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 22.5° BENDS FO
/| | A_45Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 45° BENDS FOR
7 | A90Bend E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED 90° BENDS FOR
<] | A_Reducer E_WATER_ABAND_PLAN or E_SEWER_ABAND_PLAN ABANDONED REDUCER FOR !

ABANDONED CATCH BASIN

ABANDONED TEE FOR SEWEHI

ABANDONED CROSS FOR SE\

ABANDONED CURB INLET

ABANDONED CURB STOPS

ABANDONED VALVE FOR SEV

ABANDONED MANHOLES

ABANDONED VERTICAL BENC

ABANDONED PLUG ON SEWE

INTERSECTING SEWER OR W,
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— PLOT STYLES
les

APPENDIX
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ECORD DRAWING (A1)

Oversize ISO Al (594 mm x 841 mm) Plan/Profile Record Drawing — Water

APPENDIX R - WATER R
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— Sewer

ISO Al (594 mm x 841 mm) Plan/Profile Record Drawin

APPENDIX S - SEWER RECORD DRAWING (A1

versize
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EL RECORD DRAWING (A1)

APPENDIX T — OPEN CHANN

Oversize ISO Al (594 mm x 841 mm) Plan/Profile Record Drawing — Open Channel (Ditching)
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PPENDIX U — CIPP RECORD DRAWING (11X17

Record Draw

ining

11" x 17" Sewer Renewal by CIPP L
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WWD CAD/GIS Specifications

APPENDIX V- EPR/TPR RECORD DRAWING (11X17

11" x 17" External Point Repair (EPR) and Trenchless Point Repair (TPR) Record Drawing
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APPENDIX W — AUGMENTED RECORD DRAWING (11X17

ing

Record Draw

Ining

11" x 17" Augmented L
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APPENDIX X — GIS WATER DRAWING

Oversize ISO Al (594 mm x 841 mm) GIS Drawing — Water
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APPENDIX Y — GIS SEWER DRAWING

versize ISO Al (594 mm x 841 mm) GIS Drawing — Sewer
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APPENDIX Z- GIS OPEN CHANNEL DRAWING

Oversize ISO Al (594 mm x 841 mm) GIS Record Drawing — Open Channel (Ditching)
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