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CHAPTER 1  INTRODUCTION 

These Computer Aided Design and Drafting CADD Standards have been developed with the 

following objectives: 

• Enhance the level of graphic consistency.• Provide consistent and uniform symbols and 

abbreviations in the Contract Documents to minimize confusion in the interpretation of 

the Contract Documents.  

• Maintain an acceptable level of quality and clarity in the contract drawings. 

• Supply information to the Design Consultants and Design-Builders relating to the 

design and drafting methods. 

For updates and changes to this guidelines refer to the Citywide Drafting & CADD Standards 

Committee‟s operating procedure.  Approved updates and changes will be promptly integrated 

and published onto the City‟s Official Website for public accessibility.    

This manual is not intended to serve as a design textbook, nor as a substitute for professional 

experience.  Furthermore, this manual does not address procedural issues or organizational 

responsibilities.  The primary intent is to address graphic issues and establish guidelines and 

drafting standards for design drawings (i.e., Plans). 
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This edition is the product of an extensive team effort by The Citywide CADD Program i.e., City 

Engineer, Citywide CADD Standards Committee, CADD Users, Engineering Applications 

Support, and Department of Information Technology (IT). 
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Simmons, Mohsen Maali. 
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CHAPTER 2  CADD STANDARDS 

2.1 General 

Although the City of San Diego uses the Bentley MicroStation as its basic CADD 

graphics engine, coupled with Intergraph Engineering Application programs for 

engineering design and drawing production, Design Consultants may use other industry 

standard CADD systems such as AutoCAD to produce hard copy or PDF files which can 

be transmitted appropriately to the Project Manager as a submittals.  However, for 

compatibility reasons, all electronic CADD files submittals to the City that will uploaded 

into the City‟s CADD file management system must be created in MicroStation and 

conform to the requirements set forth in these standards.   

For some exceptional purposes, AutoCAD drawing files can be accepted and uploaded 

into the City‟s CADD systems provided that it complies with the following criteria set 

forth: 

1. Can convert from dwg to dgn files. 

2. Element attributes should be recognized by the Systems. 

3. Comply to the City‟s CADD Standards. 

4. Free of any problems translating from Autocad to Microstation. 

5. Possible corrupted files are not acceptable. 

The terminology used in these standards follows the customary usage for MicroStation 

systems, recognizing that other CADD systems use different terms for similar concepts. 

The City intends to use the current MicroStation tag data function to collect data 

electronically for use with the Drawing Management System.  The MicroStation drawing 

file will also be used to collect data for the City‟s Geographic Information System. 

2.2 Development Criteria 

These standards have been developed based on the following criteria: 

1. Hierarchical computer directory structure that allows groups of files from various 

sources to be easily incorporated into the overall directory structure. 

 

2. Data separation using level, color, line weight and style within each design file to 

organize different types of information. 

 

3. Engineering discipline separation using reference files to overlay information for 

interdisciplinary coordination. 

 

4. Logical names for device/directory in attaching reference files, cell libraries and 

font libraries to design files so that they can be transported among systems 

without modification. 

 

5. Well organized transmittal and acceptance procedures. 
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6. Uniformity in major aspects of CADD design such as units of measurement, text 

size and font, border and title block data. 

 

7. There are no specific sections dedicated to the Design Consultant as they are 

assumed to be an integrated part of the Project Team. 

2.3 Citywide CADD Program 

The Citywide CADD Program lead by the Engineer or designee involves the Citywide 

CADD Standards Committee, CADD Users, and Department of Information Technology 

(IT). 

2.3.1 City Engineer 

The City Engineer or designee approves policies and standards to be used on engineering 

Plans, forms the Citywide CADD Standards Committee, and sets the duration and 

appointment of Committee Chairperson and Members. 

2.3.2 Citywide CADD Standards Committee 

Under the direction of the City Engineer, the Citywide CADD Standards Committee 

coordinates CADD related topics. See the Committee‟s Operating Procedure for details. 

2.3.3 Engineering Application Support 

The Engineering Application/Software support‟s responsibility is to advise the committee 

on technical items such as software / hardware upgrades and if needed prepare technical 

reports or white papers on existing or upcoming technology that may benefit the CADD 

Program. 

2.3.4 CADD Users 

Each CADD User for the City of San Diego is responsible for compliance with the 

CADD Standards whether they are creating drawings or reviewing Plans prepared by the 

Design Consultants. 

2.4  Department of Information Technology 

The role of the Department of Information Technology will be to manage and leverage 

license cost and maintenance for Citywide CADD Program.  The IT Section will prepare 

and present the annual budget allocation for each participating department which will be 

included in the department‟s IT Budget.  

2.5 Information Control Procedures 

The following procedures apply to the acquisition, exchange, and submittal of CADD-

related files. 

2.5.1 Requesting Electronic Data 

Requests for updated information must be directed to the City CIP Project Manager or 

designee administering the Design Consultant‟s contract. 
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2.5.2 Exchange of Electronic Data/Interim Submittals 

The exchange or transmittal of electronic data from Design Consultant to Design 

Consultant is not permitted.  Electronic data distribution must be through the appropriate 

City staff. 

When required, the Project Manager contacts the Design Consultant‟s CADD Contact to 

request interim submittals of the latest design data for transmittal to other affected 

projects.  Prior to disseminating interim submittals, the City CADD Coordinator reviews 

the electronic data for compliance with these standards. 

2.5.3 Transmitting Electronic Data to the Citywide  

Electronic submittals must be addressed to the City Project Manager administering the 

Design Consultant‟s contract.  Transmittal requirements are described in detail in Section 

2.8 

2.6 CADD Final Deliverables 

For legal purposes, the primary deliverable for engineering drawings is Mylar plots with 

original or electronic signatures and seals. Delivery of the corresponding electronic data 

(PDF, DGN, etc.) for CADD drawings is required.  CADD files created during design 

and construction of City facilities will be used by the City over the life of those facilities.  

Therefore, the Design Consultant shall ensure that the design files enable the City, with 

reasonable effort, to retrieve, use, and modify the CADD files during operation, 

maintenance, and modification of the facilities. 

CADD file final deliverables must be as-built to reflect actual constructed conditions.  

Files determined by the Project Manager to be not in compliance with the City CADD 

standards are to be returned to the “Design Consultant” for correction and re-submission. 

Electronic files submitted shall be error free as determined by running the file thru Axiom 

File Fixer or other equal means. The City will not accept corrupted files.  

2.6.1 CADD File Specifications 

Design Consultants may generate drawings using any CADD application. However, the 

files must be delivered in a format compatible with current City standards.    

2.6.2 City Standard Seed Files and Resource Files 

The MicroStation XM CADD standard files are now accessed through ProjectWise via a 

managed workspace.   

1. Seed Files  

a) SD 2d.dgn – 2D Nad 83 coordinate based file with working units in Survey 

Feet 

b) SD 2dm.dgn – 2D Nad 83 coordinate based file with working units in metric 

c) SD 3d.dgn – 3D Nad 83 coordinate based file with working units in Survey 

Feet 
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d) SD 3dm.dgn - 3D Nad 83 coordinate based file with working units in metric 

e) SD Arch 2D.dgn – Architectural based file with working units in feet and 

inches containing separate models with Water sheet border for various scales.   

f) SD Survey.dgn – Developed for and used by the Survey group. This seed files 

contains several different models for different needs.   

2. Cell Libraries 

a) SD Details.cel – standard City details 

b) SD Existing.cel – Existing public structures 

c) SD Notes.cel – Most used notes 

d) SD Proposed.cel – Proposed public structures 

e) SD Traffic Features.cel – Existing, salvaged, and proposed traffic features  

f) SD Traffic Eq.cel - Existing, salvaged, and proposed traffic equipment 

g) SD Traffic Legend.cel - traffic legends 

h) SD Traffic Notes & Details.cel – Most used traffic notes 

i) State Sign.cel – Caltrans signs 

3. Color Tables 

a) SD BW.tbl – Gray scale color ranges uses colors 232 to 239 

b) SD Color.tbl – City defined colors range uses colors 0 to 8 and gray scale 

color range uses colors 232 to 239 

4. Level Structure 

a) SD Level.csv – Contains all 627 standard City named levels and can be 

imported into any file as needed.  

5. Symbols  

a) SD Font.rsc – Font Resource file containing both MicroStation and true type 

fonts 

b) SD Line Style.rsc – Common line styles for public structures.  Use with scale 

factor = 40 

c) SD Traffic Line Style.rsc – Commonly used Caltrans traffic striping.  Use with 

scale factor = 1 

Seed File Configurations*Working Units Survey Feet is governed by a customized units.def 

file.
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Seed File Coordinate System Working 

Units/Accuracy 

Global Origin Models Level Structure City Dimension 

Styles 

Color Table 

SD 2d.dgn NAD 83, CA State 

Plane,  Zone  6 

Survey Feet/.1234* -1665251.6353, 

-1772251.6353 

Default 627 named levels – 

SD Level.csv 

Yes SD Color.tbl 

SD 3dm.dgn NAD 83, CA State 

Plane,   Zone 6 

Meters/.1234 -1742251.6352, 

-337251.6352, 

214748.3648 

Default 627 named levels – 

SD Level.csv 

Yes SD Color.tbl 

SD Arch 2D.dgn None Feet , Inches/1/8” 0:0,0:0 21 for different scales 627 named levels – 

SD Level.csv 

City plus Arch. scales SD Color.tbl 

SD Survey.dgn See Survey Seed File Table 



 

CHAPTER 2                                                              CADD STANDARDS   

 

Citywide CADD and Drafting Standards 12 | Page  

2012 Edition 

SD Survey.dgn (Developed for Survey Section use only) 

Models Coordinate System Working 

Units/Accuracy 

Global Origin Level Structure City 

Dimension 

Styles 

Color 

3D – SD SEED NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – 40 SCALE NAD 83, CA State 

Plane, Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – DTM CITY NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – FIELD NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 
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Models Coordinate System Working 

Units/Accuracy 

Global Origin Level Structure City 

Dimension 

Styles 

Color 

3D – FIELD DTM NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – MAPPING NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – MAPPING – 

DTM 

NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353, 

214748.3601 

627 named levels – SD Level.csv Yes SD Color.tbl 

2D – ROW NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353 

627 named levels – SD Level.csv Yes SD Color.tbl 
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Models Coordinate System Working 

Units/Accuracy 

Global Origin Level Structure City 

Dimension 

Styles 

Color 

2D - LAYOUT NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – DTM – 

METRIC 

NAD 83, CA State 

Plane,  Zone 6 

Meters/.1234 -1742251.6352, 

-337251.6352, 

214748.3648 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – FIELD – 

METRIC 

NAD 83, CA State 

Plane,  Zone 6 

Meters/.1234 -1742251.6352, 

-337251.6352, 

214748.3648 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – MAPPING - 

METRIC 

NAD 83, CA State 

Plane,  Zone 6 

Meters/.1234 -1742251.6352, 

-337251.6352, 

214748.3648 

627 named levels – SD Level.csv Yes SD Color.tbl 
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Models Coordinate System Working 

Units/Accuracy 

Global Origin Level Structure City 

Dimension 

Styles 

Color 

2D – ROW – 

METRIC 

NAD 83, CA State 

Plane,  Zone 6 

Meters/.1234 -1742251.6352, 

-337251.6352 

627 named levels – SD Level.csv Yes SD Color.tbl 

2D – INDEX NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353 

627 named levels – SD Level.csv Yes SD Color.tbl 

2D – SHEET NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353, 

-1772251.6353 

627 named levels – SD Level.csv Yes SD Color.tbl 
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*Working Units Survey Feet is governed by a customized units.def file

Models Coordinate System Working 

Units/Accuracy 

Global Origin  627 named levels – SD Level.csv City 

Dimension 

Styles  

Color  

2D – SHEET 

METRIC 

NAD 83, CA State 

Plane,  Zone 6 

Meters/.1234 -1742251.6352, 

-337251.6352 

627 named levels – SD Level.csv Yes SD Color.tbl 

2D – LOCAL 

COORD - 

CUSTOM 

NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* 0.0000,0.0000 627 named levels – SD Level.csv Yes SD Color.tbl 

3D – LOCAL 

COORD - 

CUSTOM 

NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* 0.0000, 

0.0000, 

0.0000 

627 named levels – SD Level.csv Yes SD Color.tbl 

3D – NAD27 – 

CUSTOM 

NAD 27, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -1535251.6352, 

-35251.6352, 

214748.3648 

627 named levels – SD Level.csv Yes SD Color.tbl 

2D – NAD27 – 

CUSTOM 

NAD 27, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -1535251.6352, 

-35251.6352 

627 named levels – SD Level.csv Yes SD Color.tbl 

2D – SHEET – OCE NAD 83, CA State 

Plane,  Zone 6 

Survey Feet/.1234* -6165251.6353,-

1772251.6353 

627 named levels – SD Level.csv Yes SD Color.tbl 
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2.6.3 City Dimension Styles 

City dimension styles are defined in each seed file to facilitate the placement of 

dimension element at the correct size governed by the anticipated plot scale.  All styles 

have predefined settings for geometry, units, text, and symbols.   

City10, City20, City40, City80, City100, and City160 dimension styles have extension 

lines turned ONCity10EX, City20EX, City40EX, City80EX, City100EX, and City160EX 

dimension styles have extension lines turned OFF. 

2.6.4 File Naming Convention 

Naming conventions vary by Department. Check with the Project Manager. 

2.7 Geographic Information System 

Integration with Geographic Information System (GIS) 

Currently, information is entered manually into the City of San Diego GIS database from 

AS-Built drawings, various Project Systems or information gathered from Field.  To aid 

the current manual process of integrating CADD and GIS, CADD drawing files must 

adhere to these standards.  Requirements and changes to the City‟s current CADD 

Standards/Specifications will be presented to the various CADD Program entities when 

the processes and procedures for integration between the CADD and GIS are finalized. 

2.8 CADD Transmittal 

Electronic data transmittals from the Design Consultant shall be compatible with the 

City‟s current computer operating system. These transmittals shall also be subject to the 

City‟s applicable Administrative Regulations and the City‟s security system scans. The 

Project Manager shall determine the method of data exchange and coordinate the CADD 

transmittal. 
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CHAPTER 3  GENERAL DRAFTING STANDARDS 

3.1 Symbols 

The preparation of clear drawings requires strict adherence to a standard nomenclature.  

A system of standard symbols for component identification also makes coordination and 

communication between design disciplines and construction trade groups more effective. 

The symbols to be used are those established by the American National Standards 

Institute (ANSI), the Instrument Society of America (ISA), and other nationally-

recognized organizations. 

3.2 Abbreviations 

These standards do not encourage reliance on abbreviations to convey information on 

drawings.  However, space limitations mandate use of abbreviations in certain situations.  

Abbreviations used in these standards conform to ANSI as much as possible.  A 

comprehensive list of standard abbreviations used by the City is presented in Figure 3-1. 

Abbreviations must be used carefully.  Important rules are: 

1. Avoid abbreviations with more than one common meaning. 

2. An abbreviation used on one drawing must have the same meaning on all the 

drawings. 

3. A word abbreviated once on a drawing must be abbreviated everywhere on the 

drawing. 

4. Use abbreviations only to avoid excessive clutter or busyness on drawings. 

Abbreviations that are not defined in the GREENBOOK must be defined on the Plans. 

3.3 Classification of Drawings 

Drawings are classified by the purpose they serve in the design (e.g., 30%, 60%, 100%, 

and Final) and construction process. 

3.3.1 Final Drawings 

These are the complete signed and stamped drawings ready to print and bind in one or 

more volumes for prospective bidders. They are sometimes referred to as “Camera 

Ready.” 

3.3.2 Addendum Drawings 

Addendum drawings  are issued by a formal process between the advertisement and bid 

opening.  Addendum drawings may change, add, or remove some of the work of the 

previously issued drawings.   

3.3.3 Construction Drawings 

When the contract is awarded, addendum drawings are incorporated onto the final 

drawings to form the construction drawings.  
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3.3.4 Change Order Drawings 

Change order drawings cover changes made during construction.  These drawings 

become part of the construction drawings after the change order is signed by the City and 

the Construction Contractor. 

3.3.5 Red-lines 

Plans with annotations of changes made during construction, in red, to reflect the actual 

product built during construction whether concealed or visible. This information must be 

transferred to the CADD file i.e., As-built drawings. 

3.3.6 As-Built Drawings 

The CADD drawings prepared from the approved Red-lines to reflect the actual product 

built. 

Procedures for as-built drawings are described in the following documents: 

1. As-Builts for CIP Projects: Refer to Standard Operating Procedure  

(SOP-060507) 

2. As-Builts for Engineering Permits & Subdivisions (Non-CIP): Refer to Standard 

Operating Procedure (SOP-022609) 

The as-built drawings must be delivered within 60 days after final substantial completion 

of construction date or in accordance with the contract between the City and Consultant 

(if applicable). 

3.4 Mylar Plotting Materials 

Four-mil Mylar is used for all drawings.  Drawings submitted on Mylar must be prepared 

with ink, or electrostatic toner to assure permanent legibility. 

The entire drawing must be prepared on the upper side of the sheet.  Placing certain 

portions on the underside of the sheet is not acceptable. 

Mylar drawings with stick-on materials, scuff marks, creases, marks on the back or 

indentations are not acceptable to the City. 

3.5 Size 

Drawings are prepared in accordance with ANSI Standard Y14.1-1995.  ANSI standard 

sheet sizes are shown in Table 3-1. 

D-sized sheets are required for camera ready drawings and are also appropriate for some 

addendum drawings.  Other addendum drawings are better shown on A-sized sheets.  

Change order and other drawings prepared during construction may use A, B, C or D 

sheets.  Changes must be made in the electronic CADD files. E-sized sheet is not 

acceptable. 
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Table 3-1 

ANSI Standard Drawing Sheet Sizes 

ANSI Size (Inches) Margin (Inches) 

 Designation  Width  Length  Width  Length 

A 

B 

C 

D 

E 

8.5 

11.0 

17.0 

22.0 

34.0 

11.0 

17.0 

22.0 

34.0 

44.0 

0.25 

0.38 

0.75 

0.50 

1.00 

.038 

.062 

.050 

1.00 

0.5 

3.6 Drawing Sheets 

All drawings must use the standard border applicable to their Department/Division and sheet 

size.  A sample border is shown in Figure 3-2.  The border serves several purposes: 

1. Identifies the drawing with the appropriate department. 

2. Provides information used by the City to archive drawings. 

3. Identifies the Design Consultant and staff responsible for preparing the drawing. 

4. Provides other basic information (title, scale, revisions, etc.) in a consistent location 

and format for use in the City document management system. 

Sample sheets are attached as Figures 3-13 and 3-14. 

3.7 Drafting Practices 

 

Each drawing prepared for City Projects must be uncluttered, legible and easy to 

understand.  Drawings must have a high degree of consistency.  This section presents 

scaling, lettering, lining, notation and dimensioning techniques and practices that all 

disciplines must follow. 

 

General guidelines are: 

 

1. Eliminate Repetitive Details:  When several items have common details, show the 

common detail once. 

2. Eliminate Unnecessary Lines:  Only those lines necessary to convey the design must 

be used.   
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3. Use Abbreviations Sparingly:  Abbreviations may be used only where they are 

required to save space.  Abbreviations must be defined, clear, and easily understood. 

4. Use Symbols Frequently:  Symbols reduce drafting time, increase legibility and 

conserve space. 

5. Use Tabulations Appropriately:  Tables consolidate related data into one location 

which normally might be scattered in many locations. 

3.8 Scale 

 

As a general rule, use the smallest possible scale to show a view without obscuring vital 

details. Scales must be selected with the following requirements in mind: 

 

1. Maintain clarity when notes and dimensions are added to drawings. 

2. Maintain legibility when drawings are reduced to half size.   

3. Maintain readability when files are microfilmed for archival purposes. 

4. The scales listed in Table 3-2 are recommended; however, they may be varied to 

accommodate the need of a particular drawing.   

5. The use of distorted scales (different horizontal and vertical scales) is acceptable for 

profile drawings. 

The rules listed below must be followed to show the scale of a drawing: 

6. When multiple views on a drawing are not to the same scale, the appropriate scale 

must be centered and a minimum 1/8-inch below the title of each view.  The title 

block scale must read "As Shown." 

7. When the entire drawing is to the same scale, the scale must be listed in the title block. 

8. When an entire drawing (such as a diagram, a schematic or an isometric drawing) is 

not to scale, "No Scale" must be noted in the title block.  If only one view on the 

drawing is not to scale, the notation "No Scale" must be placed below the view in 

question. 

9. The notation "NTS" (not to scale) must only be used for specific dimensions within a 

drawing that are not to scale. 

10. For plan and profile drawings, the vertical and horizontal scales must have a 1:10 

ratio.  That is, if the vertical scale is 1 inch = 4 feet, then the horizontal scale must be 1 

inch = 40 feet.  Similarly, a 1 inch = 10 feet vertical scale corresponds to a 1 inch = 

100 feet horizontal scale. 

11. For PDF format, drawing files must be required to be converted into 100% true scale 

format in which the print queue settings will determines the required paper size which 

in turn determines the desired scale.    
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Table 3-2 

Typical Drawing Scales, All Disciplines 

 Scale  Drawing Type 

1 inch = 100 feet 1 inch = 200 feet 

1 inch  = 80 feet 

1 inch = 40 feet 1 inch = 400 feet 

1 inch = 20 feet  

1 inch = 10 feet 1 inch = 1000 feet 

General Plan Views, Site Civil, 

Civil Sections, Yard Piping, etc. 

1 inch = 4 feet, vertical and 

1 inch = 40 feet, horizontal 

or 

1 inch = 10 feet, vertical and 

1 inch = 100 feet, horizontal 

Profile Views 

1/6 inch = 1 foot 

1/8 inch = 1 foot  

3/16 inch = 1 foot 

1/4 inch = 1 foot 

3/8 inch = 1 foot 

1/2 inch = 1 foot 

3/4 inch = 1 foot 

1 inch = 1 foot 

Sections, Details, A&E Plans 

1-1/2 inch = 1 foot 

3 inches = 1 foot 

Enlarged Sections, Details 

3.9 Lettering 

Drawings must to be prepared using a CADD system. MicroStation Font 1 is the basic 

text font per the Citywide Drafting/CADD Standards.  Other fonts may be used in certain 
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situations. The following information is provided to assist in preparing the few drawings 

that may be drawn manually. 

Drawings must use simple letters and figures without embellishments.  The following are 

general guidelines for lettering. 

3.9.1 Size 

Lettering on full size D sheets must never be less than 1/8-inch in height.   

3.9.2 Freehand Lettering 

Freehand lettering is acceptable as long as it matches the style and size required of 

mechanical (CADD) lettering.  A lettering guide or preprinted underlay must be used to 

ensure straight lines and uniform letter sizes. 

3.9.3 Transparent Transfer Tape Lettering 

 Transparent transfer tape is not acceptable. 

3.9.4 Reading Direction 

Normally, all letters and figures must be readable from either the bottom or right edge of 

the sheet.  The guide for reading is as follows: 

1. Horizontal lettering must read from left to right. 

2. Vertical lettering must read from bottom to top. 

3. Diagonals must read from left to right, bottom to top up to 120°, top to bottom above 

120° (see Figure 3-3). 

3.9.5 Other Guidelines 

1. All lettering must be upper case. 

2. Fractions are set to be vertically written (e.g. 1/2, 1-1/2). 

3. Font 1/newft 1 shows “1” with base or flag. 

3.10 Line Work 

Lines and lettering must be of adequate size and weight to produce legible half-size 

reproductions.  Lines must be sufficiently thick to print well and make readable 

photocopies.  Line work must be smooth, black, firm, equally spaced, of uniform weight 

and density throughout the drawings, and ends must be clearly defined.  Line work must 

adhere to the following guidelines (see Figure 3-4 for detail of the line pattern and 

width): 

3.10.1  Line Widths 

 Line widths must vary to distinguish certain features as follows: 

1. Extra heavy lines (MicroStation line weight 4) must be used for main process lines on 

schematics. 
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2. Heavy lines (MicroStation line weight 3) must be used for emphasis for basic 

outlining features of new facilities.  Examples are baseline, construction layout lines, 

and the outline of objects.  Heavy lines must also be used on secondary process lines 

on schematics, double-line piping, flange outlines and on cutting plane lines. 

3. Medium weight lines (MicroStation line weight 2) must be used for proposed 

construction and right-of-way, match lines, single-line drawings, flanges and 

equipment. 

4. Fine lines (MicroStation line weight 1) must be used for topography, outline of 

existing and future facilities and other less important details, centerlines, phantom 

lines, column lines (see Figure 3-5), dimension lines, leader lines and hidden lines for 

new and existing facilities. 

5. Dashed lines must be used for hidden lines and also to distinguish existing from 

proposed work. 

3.10.2  Line Spacing 

 Line spacing is one-half the text height. 

3.10.3  Line Patterns 

 Line patterns must be selected from the eight basic ones: 

1. Solid 

2. Dotted 

3. Long Dash 

4. Medium Dash 

5. Short Dash 

6. Dash Dot 

7. Dash Dot Dot 

8. Long Dash Short Dash 

3.10.4 Line Usage 

 

Centerline and column lines must extend 1/4-inch beyond a view, or farther if necessary, for 

indicating dimensions.  Do not extend them into the space between views or continue them 

from one view to the next.  End column lines with column-line balloons (3/8 inch-diameter 

circles). 

1. In general, if an object has dimensions which are too long to be shown at the scale 

being used, the object must be broken and the dimensions indicated across the break.  

Scattering of dimensions across the sheet must be avoided if at all possible. 

2. The overall dimension and string dimensions must be located far enough away from 

the object drawing to ensure uniformity and clarity, in addition to providing space for 

future notations. 

3. Where several closely spaced parallel lines occur (i.e., pavements, gutters, curbs, 

medians), place dimensions between the parallel lines without using arrows.  Enlarged 

details must be used where dimensioning is congested or crowded. 
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4. Leader or callout lines are usually drawn at an angle of 30E to 60E whenever possible, 

with an arrowhead at the drawing feature being annotated and no terminator at the 

note. 

Leader lines must start at the note with a short line (1/8-inch minimum) parallel to the 

note's base.  Leader lines are then angled before terminating at the appropriate feature 

with a line terminator.  When the note is to the right of the object, the leader line must 

start with the first word of the note.  When the note is to the left of the object, the 

leader line must start with the last word of the note.  Leader lines in the same area 

must be parallel.  Avoid leader lines that are: 

 Horizontal or vertical 

 At the same angle as cross-hatching 

 At very small angles to the terminating surface 

 Parallel to extension or dimension lines 

 Curved 

 Crossed 

 Too long 

 

5. Cutting-plane lines must extend beyond the view and end with horizontally bisected 

circles (1/2-inch diameter on one end and arrowhead at the other end of the cutting-

plane line). 

3.10.5  Line Terminations 

Line terminators are used on dimension lines, leader lines and cutting-plane lines.  The 

type of line terminator used depends on the feature to be emphasized and on available 

space.  Line terminators may be one of the following: 

1. Arrowheads are used to terminate dimension and leader lines.  If a dimension is 

required inside a space less than 3/8-inch, external dimension lines and arrowheads 

may be used (see Figure 3-6). 

2. Slashes are used to terminate dimension lines inside a space less than 3/8-inch. Slashes 

are approximately 1/8-inch long. 

3. Loops are used to terminate leader lines at reinforcing steel bars, electrical wires, 

piping, and schematic lines.  Their approximate radius is 1/16-inch, and they start and 

stop one radius from the line identified. 

3.11 Views 

Usually, a drawing requires at least two views to adequately describe an area.  Complex 

areas may need several views, including auxiliary views and sections.  Some simple areas 

may require only one view wherein the specification will adequately describe the rest of it. 

Views must be oriented within the format so as not to crowd each other, the border or 

other data.  The placement of auxiliary views must be in proper relation to main views 

and be complete enough only to explain the detail which made the view necessary.  Break 

lines, tabular identities of similar items and short word descriptions are permissible as 
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long as clarity is not impaired.  These guidelines must be followed in placing the views: 

1. The main plan view must be placed in the drawing's upper left corner.  If there is more 

than one plan view, views must be arranged at the top of the drawing in sequence from 

left to right. 

2. Sections, details, elevations and schematics (in that order) must be placed directly 

below the main plan view when space is available; otherwise they must be placed to 

the right.  Sections and details must be displayed in sequential order, always moving 

from left to right.  Whenever possible, views that relate to one another must be 

grouped on the same drawing. 

3. View notes must be located 1/4-inch between the lettering and the drawing and must 

be left-justified. 

4. Allow 4 to 6 inches between views to insert notes and dimensions, and 2-1/2 inches at 

the borders. 

3.12 Callouts 

 This section describes the formats and layout guidelines for callouts on the drawings. 

3.12.1 Sections and Details 

If possible, sections and details must be on the same drawing where called out.  When 

shown on a different drawing, place section views to the right of plan views.  If a drawing 

shows only sections and details, sections take precedence, and are shown in sequential 

order from the drawing's top left corner. 

When showing a section cut through a plan, refer to Figure 3-7 for the proper arrowheads 

to show the direction of the cut, the bubble identifying the section letter and the number 

of the drawing where the section is located. 

Figure 3-8 shows a detail callout.  The standards for pen size and thickness of arrow must 

be followed. 

Figure 3-9 shows standard detail callouts.  

3.12.2 Equipment and Piping 

Equipment and piping callouts must follow Figure 3-10.  Equipment and pipe callouts are 

placed in differently shaped blocks.  Criteria for drawing pipes as single or double lines 

are shown in Table 3-3. 
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Table 3-3 

Criteria for Showing Pipe as  

Single or Double Line 

 

Pipe Diameter, In. 

Drawing Scale 

1/8 1/4 3/8 1/2 

2 

3 

4 

5 

6 

8 

10 

12 

14 and larger 

S 

S 

S 

S 

S 

S 

S 

O 

D 

S 

S 

S 

S 

O 

D 

D 

D 

D 

S 

S 

O 

D 

D 

D 

D 

D 

D 

S 

O 

D 

D 

D 

D 

D 

D 

D 

   Note: S = Single line 

   O = Design Consultant Choice 

   D = Double Line 

3.13 Notes 

Two types of notes can appear on drawings: general notes which apply to all drawings, 

and construction notes which apply to specific features on a specific drawing.  The 

following sections explain the difference. 

3.13.1  General Notes 

General notes convey information common to the components of an entire drawing, 

process area, or discipline, or to all the drawings in a package.  General notes are 

typically presented on the cover sheet(s) . 

General notes must be placed in a column on the left side of a drawing with single-spaced 

lines within each note, double-spaced between notes, and must be left-justified.   

3.13.2  Construction Notes 

Construction notes show information pertaining to specific drawing features. Lines 

within each note must be single-spaced lines within each note, double-spaced between 

notes, and must be left-justified. See Figure 3-11 for further detail. 
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3.14 Signing and Sealing: 

Refer to the following document: 

 Signing and Sealing Plans & Specifications Standard Operating Procedure (SOP-

…) 

 Electronic (digital) Signature Standard Operating Procedures (SOP-…) 

3.15 Other Conventions 

3.15.1  North Orientation 

General Plans such as maps and site plans must always include a north arrow.  The 

project north orientation may be used to show the buildings and other structures squarely 

on the drawing sheet.  In such drawings, the relationship between true north and project 

north must be as shown in Figure 3-12. The north arrow may point in any direction 

within plus or minus 90° of vertical. 

The same orientation must be maintained for all plans in a series of similar sheets, 

regardless of discipline.  If a plan view does not fit vertically on a drawing sheet, it can be 

rotated counterclockwise by as much as 90°.  If the same orientation is not possible for 

certain plans within a set, place the note "Plan Orientation Different from Plan Layout" 

1/4-inch below the north arrow. 

On plan and profile sheets where the lowest elevation of the sewer, storm drain, and 

water mains are shown at the left side of each sheet, stationing is from left to right.   

The north arrow shall be located near the title block in the lower right corner. 

3.15.2  Key Plan 

A key plan is a small scale layout of the overall site showing by cross-hatching the 

context of a drawing of a small portion of the site which otherwise might be difficult to 

identify.  Key plans, if necessary, are placed in the lower right corner of a drawing.  Key 

plans must be no larger than 4 inches square. 

3.15.3  Cover Sheet Warning Scale 

The standard border for the Cover sheet provides a 1-inch bar to warn that a drawing may 

not be at its original full-size scale. 

3.15.4  Unnecessary Information 

Do not repeat dimensions except as necessary to relate one drawing or view clearly to 

another and only if there is no other way to identify location or orientation. 

Do not repeat room names or numbers, door or window numbers or material 

identification.  Show these on a larger scale detail or plan. 

Do not render elevations, show shadows, or draw all the bricks, shingles or siding.  A 

small area of texture or hatching at corners or a simple detail showing pattern and 

direction tells everything necessary.  Cross hatching need not cover an entire wall or area 

in plan. 
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Do not draw interior elevations in which walls are blank. 

Do not detail casework except for very unusual features.  Draw elevations only and call 

out dimensions when necessary. 

Do not use the term "By Others."  Use "By Owner" or "NIC," meaning "Not In Contract." 

3.15.5  General Drawing Information 

Use multiple partial plans with match lines on projects if complexity demands it. 

Provide only the kinds of information which relate clearly to the specifications.  

Designate items by generic names, not trade names, i.e., Gypsum Board, not Sheetrock. 

Call out specific details of materials such as hardwood species, aluminum finish, or 

gypsum only when they cannot be clearly identified or described in schedules and 

specifications. 

The accuracy of elements within a CADD drawing file depends on the use of proper 

drawing techniques and on the working units used in creating the file.  There is a 

misconception that if a drawing is created digitally, it is precise and accurate.  In fact, 

there are varying levels of accuracy.  Because of the obvious legal implications involved 

in the accuracy of the Contract Documents, the accuracy requirements (both legal and 

contractual) for each project must be understood and followed by each project team 

member.  Additionally, the City intends to use these drawings as a component of its 

geographical informational system (GIS).  The layering structure and attention to 

procedures is therefore important in that regard as well. 

3.15.6  Drawing Changes 

Changes made to drawings during design do not lead to any revision notations on the 

border.  The Construction Change/Addendum Table on the border is for formal changes 

made by addendum during the bid phase, change orders made during construction, and 

for recording as-built information.  

A change is noted by describing it in the Construction Change/Addendum Table, 

clouding the revised area on the drawing, and placing the revision letter or number in a 

triangle adjacent to the clouded area.  When the next revision is made to the drawing, the 

previous cloud(s) and letter(s) remain and a new cloud and next sequential letter is 

applied.   

3.15.7 Centerline Coordinates - Station and Elevation 

In conformance with industry and local standards, buried pipelines are dimensioned on 

the Contract Drawings using stationing and invert elevations. Recognizing that this 

dimensioning system is not precise when slopes and horizontal bends are combined, the 

pipe fabricator must convert the invert data to a pipe centerline station and elevation 

coordinate system. For this purpose, the following definitions are used: 

1. The horizontal location of the intersection of the pipe centerlines at bends is 

defined as equal to that of the corresponding invert lines on the plan view.  
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2. The vertical elevation of the intersection of the pipe centerlines at bends is 

defined as equal to the invert elevation at intersection of the invert lines plus the 

pipe inside radius. 

Further recognizing that this conversion can have a minor effect upon final as-built pipe 

invert elevations, the pipe fabricator must provide precise invert elevations and pipe 

slopes for setting each pipe section and fitting. 

 Whenever centerline dimensions are given on the contract drawings, they govern. 

3.16 Sequence of Drawings 

 Drawings are arranged in the volume of contract drawings according to the following: 

1. General Drawings 

 Cover Sheet 

 Overall Site Plan 

 List of Drawings 

 General and Project Notes 

 Abbreviations and Symbols 

 Traffic Control Plan or Project Notes 

 Design Criteria 

 Flow Diagram 

 Hydraulic Profile 

After the General Drawings, drawings are sequenced first by area, second by 

discipline within the area, and third by sheet sequence within the discipline.  

Subjects within the disciplines are arranged according to the following: 

2. Demolition Drawings 

 

3. Civil Drawings 

 Civil Plans 

 Plans and Profiles 

 Civil Details 

 Cathodic Protection Plans and Details 

4. Landscaping /Irrigation Drawings 

 Irrigation Plans 

 Irrigation Details 

 Landscaping Planting Schedule 

 Landscaping Plans 

 Landscaping Details 

5. Architectural Drawings 

 Architectural Plans, Sections and Elevations 

 Architectural Details 

 Architectural Schedules   
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6. Structural Drawings 

 General Notes and Design Criteria 

 Structural Plans and Sections 

 Structural Details 

7. Mechanical Drawings 

 Mechanical Plans and Sections 

 Mechanical Details 

 Equipment Schedules 

 HVAC Schematics 

 HVAC Plans and Sections 

 HVAC Details 

 HVAC Equipment Schedules 

 Plumbing Schematics 

 Plumbing Floor Plans 

 Plumbing Details 

 Fire Protection Floor Plans 

 Fire Protection Details 

 

8. Electrical Drawings 

 

 Electrical Plans 

 Electrical Details 

 Electrical Schedules 

Electrical Diagrams 

9. Instrumentation Drawings 

 Piping and Instrumentation Diagrams 

 Loop Diagrams 

 Logic Diagrams  

 Instrument Installation Details 

10. Traffic Control Drawings 

 Traffic Control Index and Notes 

Traffic Control Plans 

Traffic Control Details 

Resurfacing/Striping Plans 

Resurfacing/Striping Details 

3.17 Discipline Specifics 

This section elaborates on the content of the drawings produced by the various 

disciplines. 

 3.17.1  Cover Sheet 

The standard cover sheet is shown in Figure 3-13. The Design Consultant places the 

vicinity and location maps on the cover sheet.  The name of the consultant, engineer‟s 
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declaration, and block for stamp is also included on this sheet.  The Discipline code for 

this sheet is G-1.  

3.17.2 General Drawings  

General drawings present information which relates to the overall project, not to any 

single discipline.  They are numbered in sequence.  The number of general drawings 

depends on the size of the project.  Information on sheets must be combined when 

possible.  These drawings carry a “G” number, in the following sequence. 

3.17.2.1 Overall Site Plan 

Drawing numbered G-2 follows G-1 in every project.  It shows the entire project 

site. If the project site is too large to be shown with the necessary level of detail, 

the overall site plan may be used as a key map. 

1. Individual structures or process units must be identified.  If the scale is 

small enough to prevent adequate size lettering, a structure or process 

numbering index must be used. 

 

2. The grid system must be shown on this plan along with the basis of 

bearing and any adjustment to plan north. 

 

3. The benchmark reference is also shown on this plan. 

 

4. The boundary of the property is shown with bearings and distances or 

coordinates. 

3.18 Microfilm Reproduction 

Drawings must be capable of producing acceptable prints when enlarged from 35mm 

microfilm records.  Special attention must be given to avoid the following problems that 

cause poor microfilm quality: 

1. Inconsistent line weight and density 

2. Lettering that is fuzzy or too small 

3. Incomplete erasures from changes 

4. Smudges, dirt, stains, wrinkles and creases resulting from careless handling 

5. Insufficient space between lines and letters 

6. Over drafting, such as excessive cross hatching and shading 

7. Drawings made to excessively small scales 

3.19 Standard Details 

 For water and recycled water system, refer to Books 3 and 7. 

For wastewater treatment plant and large pump station facilities, refer to Clean Water 

Program Guidelines, Volume IV, Section A3. 
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 Standard details can be obtained from the City of San Diego, Public Utilities Department. 

3.20 Special Facilities Plan Check  

Improvement plans for special facilities such as large water (18-inch and larger), sewer 

pump stations and metering stations are submitted to Development Services Department 

(DSD) and routed to the appropriate operating division (responsible for maintenance) for 

review and comments.  Sewer pump stations and metering stations shall be prepared in 

accordance with the City of San Diego‟s Sewer Design Guide, Subsection 2.6.2.2.   DSD 

gives final approval of the plans once all disciplines are satisfied.  This plan check 

process information can be obtained from DSD. 
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Figure 3-1 Standard Abbreviations 
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Figure 3-1 Standard Abbreviations 
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Figure 3-1 Standard Abbreviations 
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Figure 3-1 Standard Abbreviations 
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Figure 3-2 CIP Sample Border 
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Figure 3-2 CIP Sample Border 
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Figure 3-3 Reading Direction 
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Figure 3-4 Line Patterns and Widths 
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Figure 3-5 Column Lines and Balloons 
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Figure 3-6 Dimensioning 
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Figure 3-7 Section Callout 
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Figure 3-8 Detail Callout 
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Figure 3-9 Standard Detail Callout 
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Figure 3-10 Equipment and Piping Callouts 
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Figure 3-11 View Notes and Leaders 



 
CHAPTER 3  GENERAL DRAFTING STANDARDS    
 

Citywide CADD and Drafting Standards 49 | Page  

2012 Edition 

Figure 3-12 North Arrow Direction 
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Figure 3-13 Sewer / Water / Storm Drain Cover Sheet Sample 
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Figure 3-13 Sewer / Water / Storm Drain Cover Sheet 1 Sample 
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Figure 3-13 Sewer / Water / Storm Drain Cover Sheet 2 Samples 
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Figure 3-13 Park / Building Cover Sheet 1 Sample 
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Figure 3-13 Park / Building Cover Sheet 2 Sample 

 



 

CHAPTER 3                   GENERAL DRAFTING STANDARDS   

 

Citywide CADD and Drafting Standards 55 | Page  

2012 Edition 

Figure 3-13 Roadway Cover Sheet Sample 
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Figure 3-14 Sample Plan and Profile Sheet 
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CHAPTER 4  PUBLIC & PRIVATE DEVELOPMENT  

4.1 Private Development & Public Improvement (Private Contract) 

 4.1.1 General Standards and Procedures 

Plans must be routed to the Development Services Department (DSD) for plan check and 

approval to ensure consistency.  

The planning functions for private developments are generally required of the land 

developer from conditions of a development permit (i.e., tentative map resolution, Site 

Development Permit, Coastal Development Permit, Neighborhood Development Permit, 

etc.).  Any questions of these aspects must be directed to the Project Manager assigned to 

the submitted project in DSD. 

The applicable disciplines from DSD review the project for compliance with the 

development permit conditions, design standards, and all applicable regional standard 

drawings.   

In general, the City follows the SSPWC (GREENBOOK) and the Regional and City of 

San Diego Supplements. 

4.1.2 Grading and Public Improvement Plan Templates for Private Contracts 

 

Minor public improvements are to be prepared on a Construction Plan (form DS-3179) as 

outlined in DSD‟s Information Bulletin 165.  Major public improvements and grading 

projects are to be prepared on D-Sheet format.  Format requirements for all templates 

may be obtained from the following web site;   http://www.sandiego.gov/development-

services/industry/standtemp.shtml.  A sample of the D-Sheet template may be found in 

Figure 4-1.   

All plans must be prepared according to these standards and the templates found at 

DSD‟s website.  Other drawing formats are not acceptable. 

4.1.3 Typical Sheets for Grading and Public Improvement Plans  

Grading and Public Improvement Plans on D-Sheets must include the following 

applicable sheets (but not limited to): 

 Title Sheet 

 Notes and Details 

 Grading Plan 

 Improvement Plan (Plan and Profile) 

 Erosion Control Plan 

 Signing/Striping/Curb Utilization Plan 

 Shoring Plan 

 Planting/Landscape/Irrigation Plan 

 Traffic Signal Plan 

 Traffic Control Plan 

 

http://www.sandiego.gov/development-services/industry/standtemp.shtml
http://www.sandiego.gov/development-services/industry/standtemp.shtml
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4.1.4  Drawing Numbering 

Each grading and improvement project for private contracts on D-Sheets are assigned a 

five-digit number by the Engineering Maps and Records Section of DSD.  Every 

construction drawing carries the project number, a sequential number within the set, and 

the drawing size designation “D” in the lower right-hand corner of the title block. 

  For example: 

20905 - 1- D 

  Project No.    20905 

  Sequential Sheet No.  01 

  Drawing Size Designation D 

4.2 Public Improvement & Facilities 

4.2.1 Improvement Plans  

4.2.2 Discipline Specifics  

This section elaborates on the content of the drawings produced by the various 

disciplines. 

4.2.2.1  Cover Sheet 

The standard cover sheet is shown in Figure 4-1. The Design Consultant places 

the vicinity and location maps on the cover sheet.  The name of the consultant, 

engineer‟s declaration, and block for stamp is also included on this sheet.  The 

Discipline code for this sheet is D-1.  

4.2.2.2  General Drawings  

General drawings present information which relates to the overall project, not to 

any single discipline.  They are numbered in sequence.  The number of general 

drawings depends on the size of the project.  Information on sheets must be 

combined when possible.  These drawings carry a “D” number, in the following 

sequence. 

A.  Overall Site Plan 

Drawing numbered D-2 follows D-1 in every project.  It shows the entire project 

site. If the project site is too large to be shown with the necessary level of detail, 

the overall site plan may be used as a key map. 

1. Individual structures or process units must be identified.  If the scale is 

small enough to prevent adequate size lettering, a structure or process 

numbering index must be used. 

 

2. The grid system must be shown on this plan along with the basis of 

bearing and any adjustment to plan north. 

 

3. The benchmark reference is also shown on this plan. 
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4. The boundary of the property is shown with bearings and distances or 

coordinates. 

 

5. Treatment plant drawings can be classified according to Table 4-1.  

Unassigned area numbers are available to make the system flexible. 

Table 4-1 

AREA NUMBERING SYSTEM 

No. Area No. Area 

1 Influent Pump Station 51 Operations & Maintenance Building 

2 Influent Metering 52 Unassigned 

3 Unassigned 53 Unassigned 

4 Unassigned 54 Unassigned 

5 Headworks 55 Chemical Building 

6 Unassigned 56 Unassigned 

7 Unassigned 57 Unassigned 

8 Unassigned 58 Unassigned 

9 Unassigned 59 Unassigned 

10 Primary Sedimentation 

Tanks 

60 Odor Control Facilities 

11 Intermediate Pump Station 61 Unassigned 

12 Flow Equalization 62 Unassigned 

13 Unassigned 63 Unassigned 

14 Unassigned 64 Unassigned 
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No. Area No. Area 

15 Aeration Basins 65 Utility System 

16 Unassigned 66 Electrical Substation 

17 Unassigned 67 HVAC System 

18 Unassigned 68 Unassigned 

19 Unassigned 69 Unassigned 

20 Secondary Clarifiers 70 Energy Recovery Building 

21 Secondary Effluent Splitter 

Box 

71 Unassigned 

22 Coagulation & 

Flocculation Structure 

72 Unassigned 

23 Unassigned 73 Unassigned 

24 Unassigned 74 Unassigned 

25 Effluent Drop Structure 75 Dissolved Air Floatation Thickeners 

26 Waste Backwash Tank 76 Unassigned 

27 Unassigned  77 Unassigned 

28 Unassigned 78 Unassigned 

29 Unassigned 79 Unassigned 

30 Chlorine Contact Tank 80 Digesters 

31 Effluent Control Structure 81 Unassigned 
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No. Area No. Area 

32 Effluent Junction Box 82 Unassigned 

33 Effluent Drop Structure 83 Unassigned 

34 Unassigned 84 Unassigned 

35 Chlorination Building 85 Sludge Dewatering 

36 Unassigned 86 Unassigned 

37 Unassigned 87 Unassigned 

38 Unassigned 88 Unassigned 

39 Unassigned 89 Unassigned 

40 De chlorination Facility 90 Sludge Drying 

41 Unassigned 91 Unassigned 

42 Unassigned  92 Unassigned 

43 Unassigned  93 Unassigned 

44 Unassigned 94 Unassigned 

45 Sludge Pumping 95 Sludge Composting 

46 Unassigned 96 Unassigned 

47 Chemical Building 97 Unassigned 

48 Unassigned 98 Unassigned 
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No. Area No. Area 

48 Unassigned 98 Unassigned 

49 Unassigned 99 Unassigned 

50 Administration 

Building 

100 Unassigned 

Numbering of facilities (e.g. valves and valve vaults, etc.) between treatment plants, pumping stations, etc., shall be based on area 

designations for the originating facility.  For example, numbering of facilities on the sludge force main between Point Loma 

Wastewater Treatment Plant and another project site would be based on the area designation for Point Loma sludge Pumping Station.  

B.  List of Drawings 

This drawing shows the list of design drawings with sheet numbers and drawing 

numbers identified. 

C.  General and Project Notes 

The purpose of the Construction Notes on the Plans is only “to highlight or bring 

attention to unique or special aspects, construction details, or to cross reference 

the special provisions. 

Special provisions or other contract terms and conditions are what they are and 

should remain out of the drawings. 

This quality issue is especially important with Consultant designed projects, and 

need to be understood at the beginning of the design development process.  By the 

time it is in the Contract Processing phase it is too late to make major changes. 

D.  Abbreviations and Symbols 

This sheet lists all the abbreviations and symbols used on the drawings. It follows 

the general and project notes. 

E.  Design Criteria 

This sheet lists the design criteria for the project. (This sheet may not be required 

for the construction package.) 

F.  Flow Diagram 

This schematic drawing shows where the liquids flow and how the major 

equipment and major valves are arranged.  Major mechanical equipment is shown 

and labeled; major valves and instruments are shown but are not labeled.  Flow 

diagrams are used for pumping plant facilities.  

G. Pump Curve 

For a pump station project, the pump curve must be included to describe the 

relation between the flow rate and head for each pump.  The pump curve is a 
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graph presentation drawing which characterizes pumps. 

H.  Hydraulic Profile 

For a water pump plant, the hydraulic profile must include the steady-state 

hydraulic grade line (working pressure), the maximum surge hydraulic grade line, 

and the minimum surge hydraulic grade line.  The hydraulic profile must start 

from the pump plant and end at the reservoir.  High and low water levels inside 

the suction forebay and ending reservoir must also be identified.  Design data 

including flow rate, pipe diameter and Hazen-Williams coefficient used in 

developing the profile must be identified as notes. 

For water and wastewater treatment plants, the hydraulic profile must show water 

level elevation throughout the treatment process from plant influent to effluent.  

Levels at peak and average flow rates must be depicted.  Inverts and soffits of 

hydraulic elements and weir crest elevations shall be called out and depicted 

accurately, and widths and lengths shall be called out below each profile.   

Add notes to clarify how many influent screens and tanks of each process are out 

of service for each profile condition show.  Add notes, similar to the profile 

elevation call outs, below each process unit to indicate the applicable process unit 

flow rates for each of the profiles. 

Submit detailed hydraulic profile calculations to the project manager for inclusion 

in City Records.  

I.  Traffic Control Notes and Index 

Unlike the previous general drawings, this sheet is always numbered T-1 in 

contracts where it is used.  It lists contractor requirements for general control of 

traffic at the site and indexes any plan sheets used to define specific traffic 

controls.  Additional traffic control plans are numbered T-2, etc. (These sheets are 

discarded at As-Built stage.) 

4.2.3  Civil Drawings 

 Civil drawings are classified as follows: 

 A.  Site Plan 

Refer to Section 4.2.2 A. 

 B.  Horizontal Control and Paving Plans 

Each sheet may have a key index at the lower right corner with hatching to 

indicate the plan location on the site.  The following must be shown on these 

drawings: 

1. The grid system with the grid reference at the perimeter. 

 

2. Existing structures/improvements with easy-to-identify join lines at the 

interface.  New improvements must be shown solid to stand apart from 

existing structures which are to be shown dashed or screened. 
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3. Dimensions and coordinates of structures, roads and all surface features.  

Two coordinates are necessary to locate each structure. 

 

4. The various paving types clearly distinguishable to separate one from the 

other. 

 

5. Centerlines of point intersection (PI), curve data, road dimensions, etc., in 

sufficient quantity to locate all improvements without the need for 

calculations. 

 

6. Cross-referencing of sections and details associated with the paving. 

 

7. Catch basins, manhole, and other utility structures. 

 

8. Parking and striping with dimensions or coordinates, and traffic signs. 

 

9. Fences, with coordinates. 

 

10. Notes. 

 

  C.  Grading and Drainage Plans 

 

Each drawing may have a key index at the lower right corner with hatching to 

indicate the plan location on the site.  The following must appear on these 

drawings: 

 

1. The grid system with the grid reference at the perimeter. 

 

2. Existing structures, contours and elevations shown screened or dashed. 

 

3. New contour lines and elevations of new improvements shown solid to 

stand out and be legible. 

 

4. Control points needed in addition to those of structures and pavement, 

shown with dimensions or coordinates. 

 

5. Drainage pattern with flow lines and ridges. 

 

6. Labeled transitions. 

 

7. Cross-referencing to sections or details associated with the grading. 

 

8. Notes. 

 D.  Yard Piping Plans 

Each drawing may have a key index in the lower right corner with hatching to 

indicate the plan location on the site.  The following appear on these drawings: 

1. The grid system with the grid reference at the perimeter. 
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2. Existing piping and structures dashed or screened. 

 

3. New improvements with solid lines. 

 

4. New piping showing coordinates, size, material and fluid to be conveyed. 

 

5. Existing piping, showing size, materials and fluid to be conveyed. 

 

6. Cross-referencing to profiles, sections and details associated with yard 

piping. 

 

7. Any temporary piping needed to maintain plant operations during 

construction. 

 

8. Any work by others which affects the yard piping. 

 

9. Invert elevations on gravity lines six inches and smaller which do not have 

a profile. 

 

10. Test stations and other cathodic protection equipment, as necessary. 

 

11. Notes. 

 E.  Section Drawings 

Section drawings include the following: 

1. Screened horizontal and vertical guide lines at 100-foot and 10-foot 

intervals, respectively. 

 

2. Existing ground lines and structures. 

 

3. New grade lines and structures. 

 

4. Depth of existing soil removal and reworking (to provide structural fill for 

new improvements). 

 

5. Extent and thickness of special materials such as select fill and gravel. 

 

6. Fencing. 

 

7. Subsurface drains (if required). 

 

8. Space limitations and other unusual constraints. 

 

9. Right of way (if required). 

 

10. Notes.  
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 F.  Profile Drawings 

Profile drawings include the following: 

1. A profile identifier for each profile and reference plan numbers. 

 

2. Existing ground lines. 

 

3. New grade lines. 

 

4. New pipe centerline and appurtenances such as meters, manholes, 

coupling, valves, etc. 

   

5. Stations along horizontal distances to all pipe angle points, pipe 

appurtenances, tie-in, inlets, outlets and any other items necessary for 

fabrication and installation. 

 

6. All pipe crossings, pipe function, material, size, and elevation, including 

electrical and communications duct banks. 

 

7. All slopes. 

 

8. Pipe class or strength, coating and lining requirements. 

 

9. For storm drain, Q and hydraulic grade for each reach, as well as invert 

elevations. 

 

10. Flow data (Q,V,d/D) for Trunk Sewers. 

 

11. Concrete encasements where needed. 

 

12. Casing where needed and casing data. 

 

13. Special pipe supports where needed. 

 

14. Manway, meter box or vault, valve box or vault. 

 

15. Notes.  

 G.  Detail Drawings 

These drawings are used as needed to clearly show design details. 

 H.  Demolition Plans 

These drawings may have a key index at the lower right hand corner with 

hatching to indicate the plan location on the site.  Demolition drawings show the 

following: 

1. The grid system with the grid reference at the perimeter. 
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2. Existing conditions. 

 

3. Items requiring removal with circled numbers keyed to the notes. 

 

4. Large areas or structures requiring removal with hatched lines for ease of 

identification. 

 

5. Items to be protected with squared numbers keyed to the notes. 

 

6. Items to be salvaged and relocated with circled number within a square 

box keyed to notes. 

 I.  Plan and Profile Drawings 

These drawings apply to pipelines within the public right-of-way and plans 

outside a facility site.  Plan and profile sheets must adhere to the following 

guidelines: 

1. The drawings must consist of two parts: the top part, a profile; and the 

bottom part, a construction plan with the pipeline superimposed on it. 

 

2. The vertical and horizontal reference lines for the profile must be selected 

to minimize distortions and maximize clarity.  Reference lines must be 

screened or of light weight so as not to interfere with the information to be 

communicated. 

 

3. The profile must show the elevations and stationing and the existing 

ground line over the pipe line, a finished grade if applicable, the top and 

bottom of the pipe, all lines crossing the new pipeline and special 

conditions such as concrete encasement or steel casing for boring. 

   

4. In addition, the profile shows manways/manholes, meter box or vault, 

valve box or vault, and other appurtenant items.  Also, shown are the class 

of pipe, the length of the pipe, the slope of pipe between grade changes, 

and degree if changing direction. 

 

5. Station lines must be shown at manways/manholes, elbows, grade breaks 

and horizontal bends with centerline elevations and slopes between them. 

 

6. The plan must show existing contours, existing improvements dashed or 

screened so as to stand out from the new improvements which are solid 

lines.   

 

7. Plans must show stations for the manways/manholes, elbows and other 

appurtenances to correspond with the profile stationing. 

 

8. The plan must show right-of-way and temporary construction easements. 

 

9. The plan must show referencing to sections and details shown on other 

sheets or on the same sheet. 
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10. In addition to stationing, the plan must show pipeline coordinates and 

bearings to allow location from survey monuments.  Identify the pipeline 

by name. 

 

11. The plan must also show special conditions to alert the contractor for 

construction requirements which may be out of the ordinary, such as 

cathodic protection equipment, such as rectifiers, test suctions, isolating 

flanges, etc., on plan view. 

 

12. Provide hydraulic data for the pipeline on the profile.  

 

13. Pipeline stationing always increases from left to right across each plan and 

profile drawing and continue through curves. 

 

14. Each plan view must have a north arrow.  These stationing criteria are to 

be satisfied regardless of the resulting orientation of the north arrow on the 

plan view.  The second criterion can, however, be disregarded for site 

piping around such projects as pumping stations or reservoirs.  In these 

cases the direction of the north arrow must generally match the facility 

plan sheet. 

 

15. Call out horizontal points of intersection (HPIs) on the plan and vertical 

points of intersection (VPIs) and combined angles on the profile. 

 

16. Show and station the centerline of the pipe on the plan view and at VPIs in 

the profile for all pipes larger than 40 inches. 

 

17. Provide a survey control drawing to include basis of bearing, coordinates, 

benchmarks, coordinates of critical locations, and coordinates at survey 

points.  Show and identify any control points that also appear within the 

areas covered by the plan and profiles sheets. 

 

18. For a larger area projects that are need to be cut show match line with 

reference number or letter and a sheet number where it is referred to. 

  Figure 3-14 is an example of a blank plan and profile sheet.  

4.2.4  Landscaping/Irrigation 

 Use the symbols from the City‟s Standard Drawings. 

4.2.5  Architectural Drawings 

Whether or not a separate set of architectural drawings is planned, a building code 

analysis of any building and site is performed and included in the set of drawings. 

When a separate set of architectural drawings is planned, the following drawing 

classifications are the minimum components of the set: 

1. Building Code Analysis 
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2. General Notes, Materials Legend, Architectural Abbreviations 

 

3. Plans, Sections and Elevations 

 

4. Door, Window, Louver and Finish Schedules and Details 

 

5. Standard Details 

 A.  Building Code Analysis 

  The building code analysis includes the following: 

1. Design Code used (e.g., IBC (International Building Code, current 

adopted Edition.) 

 

2. Any other applicable codes or references used (e.g., NFPA 101) 

 

3. The following minimum information must appear on the drawings with 

respect to the code analysis: 

 

- Occupancy Group(s) and actual floor area(s) 

- Type of Construction 

- Location on Property (relativity of all buildings on site) 

- Actual versus allowable floor areas 

- Is area increase required? 

- Are alarms required? 

- Diagram existing provisions 

- Fire Resistive Construction Requirements, both as a result of 

construction type and of special occupancy requirements 

 

- Exiting Loads and Diagrams for any building in which the public 

is allowed 

  B.  General Notes, Materials Legend and Architectural Abbreviations 

  The general notes, materials legend and abbreviations include the following: 

1. General notes must not contain specification information. 

 

2. A legend identifying the graphic symbols used and textures shown in the 

plans, sections and details to identify various materials if specific to the 

architectural discipline and not shown elsewhere. 

 

3. Any special abbreviations used specific to the architectural discipline and 

not shown elsewhere. 
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  C.  Plans, Sections, and Elevations 

  Plans, sections and elevations include the following: 

1. Drawings must contain sizes and materials.  Specifications must describe 

the materials and installation methods. 

 

2. Materials must be called out on drawings in the same terminology as they 

are specified.  Avoid repetition and duplication of information found on 

other discipline drawings. 

 

3. When drawings of other disciplines are referenced, the specific drawing or 

detail must be noted. 

 

4. When match lines are used, they must be located in the same place on the 

drawings of all disciplines. 

 

5. Wherever possible, draw all plans at the same scale. 

 

6. Show information only once.  Dimensions shown on small-scale plans 

must not appear on large-scale plans or vice versa. 

 

7. All disciplines must use the same orientation for their plans. 

  D.  Door, Window, Louver, and Finish Schedule and Details 

The use of standard formats for door, window, louver and finish schedules helps 

ensure consistency of the documents. 

  E.  Details 

  These drawings are used as needed to clearly show design details. 

  F.  Minimum Information Required on Architectural Drawings 

The following information appears on architectural drawings as a minimum 

requirement regardless of policy, even if shown on other discipline drawings: 

 

1. Plan dimensions, starting with building out-to-out measured at outside 

face of walls.  Plan dimensions include wall locations and thicknesses, all 

openings through slabs (but located and sized on structural), door, window 

and louver opening dimensions and locations, interior partition 

dimensioned locations and thicknesses, and centerline locations of all 

beams, columns, pilasters and piers. 

 

2. Rooms must be named and numbered; doors, windows and louvers must 

be designated by number or letter. 

 

3. Show and locate all fire extinguisher cabinets and devices. 

 

4. Show size and location of all architecturally relevant items such as tack or 

marker boards, built-in cabinets or millwork, lockers, etc. 
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5. If not shown on structural drawings, show stair width, number and height 

of risers, number and length of treads, overall dimensions and landing 

sizes. 

 

6. Show all slab penetrations including sumps and floor drains (but location 

dimensions must appear on structural plans). 

 

7. Show structural separations and similar features.  Reference details. 

 

8. If existing structures are relevant (i.e., part of same facility) or critical (i.e., 

sufficiently near to possibly impact construction efforts), show these 

facilities with phantom lines; note as existing. 

 

9. Roof slopes must be shown and called out, and elevations at high and low 

points provided. 

 

10. Sections and details needed must be provided unless covered by note or 

reference (as to standard/typical details or other discipline drawings).  

Sections are sufficient to cover unique conditions without being 

repetitious.  Sections must show interface conditions between architectural 

and other disciplines, drawn at a scale to clearly show required 

information and referencing to details. 

 

11. Details are generally used to enlarge non-typical features, which must be 

drawn at a larger scale. 

 

12. Detailed materials, components and features are clearly indicated. 

 

13. Additional information includes ladders, stairs, handrails, grating (by 

material and thickness), access covers (also by material and thickness), 

access hatches and scuttles (by material and size) and doors, windows and 

louvers. 

4.3.6  Structural Drawings 

Structural drawings may be classified in three groups: the structural general notes and 

design criteria drawing, the standard/typical details drawing(s), and the design drawings. 

  A.  Structural General Notes and Design Criteria 

This drawing shall be the first structural drawing.  The structural general notes 

and design criteria drawing(s) include the following: 

1.  Reference Codes, Standards, and Design Loads 

 Design code used (e.g., IBC (International Building Code, current 

adopted Edition) 

 Reference standards used (e.g., American Welding Society D1.4) 

 Geotechnical report reference, with soils bearing and lateral 



 

CHAPTER 4                FACILITIES, PUBLIC IMPROVEMENT    

Citywide CADD and Drafting Standards 72 | Page  

2012 Edition 

pressures 

 Assumed live loads used in design, including hydraulic forces if 

applicable 

 Seismic zone and seismic coefficients used (or wind forces if 

govern) 

 Any other applicable codes or references used as needed 

2.  Materials and Materials Standards 

 Concrete strength used in design (may vary for different uses) 

 Reinforcing steel grade and ASTM designation 

 Structural steel grade and ASTM designation (as applicable) 

 Aluminum alloy/stainless steel alloy (if used/where applicable) 

 Grating section properties/materials/coatings/manufacturer 

 Metal decking depth/gage/section properties/manufacturer (if used) 

 Anchor bolt material by ASTM for cast-in-place anchor bolts 

 Drilled in concrete anchors (epoxy or wedge) by manufacturer 

 Any materials to be galvanized – by ASTM “G-XX” designation 

 All other materials used by manufacturers or equal, or by ASTM 

designation 

3.  Notes, Legend, Abbreviations 

 Additional general notes may be added as deemed appropriate by 

the Design Consultant.  These can include notes regarding 

coordination with other discipline drawings, verification of 

existing conditions, construction safety orders, verification of 

equipment sizes and anchorage with approved vendor shop 

drawings, etc. 

 

 A legend identifying the graphic symbols used and textures shown 

in the sections to identify various materials. 

 

 Any special abbreviations used specific to the structural discipline 

not shown elsewhere.  

  B.  Standard/Typical Details 

The use of well-established, time-proven standard/typical details, refined and 

improved over time as needed to reflect current materials and methods ensures a 

more consistent approach to drawing presentation.  The standard/typical detail 

drawings must follow the drawing or drawings above as the next in numerical 
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sequence.  The division of information between standard/typical details and 

design drawings use the following guidelines: 

1. Standard/typical details include any frequently occurring detail for which 

a standard exists.  These details may be included on the full-size 

standard/typical details drawings, or if in 8-1/2 x 11-inch format, bound 

into the specifications or included as a separate volume of the Bid 

Documents. 

 

2. When used, each typical detail is referenced at least once on the plans.  

The typical details must be appropriate for, and coordinated with, the 

design drawings. 

 

3. Standard/typical details can be any condition occurring more than once.  

Examples include ladders, grating, access covers, metal stairs, concrete 

stairs, handrails, connection details (such as steel beam to concrete, steel 

beam to steel beam or column, etc.), concrete embedment such as frames, 

and all similar detail information that may apply to one or more locations 

or more than one structure. 

  C.  Design Drawings 

The structural design drawings prepared must include the plans, sections, 

elevations, and detail drawings containing all job-specific information.  In 

general, the structural drawings show all information needed to build the complete 

structure, or show where it can be found. 

Avoid repetition and duplication of information found on other discipline 

drawings.  The structural drawings need not repeat the wall opening dimensions 

provided for windows and doors shown on the architectural drawings, although 

the openings must appear on the structural drawings. 

The following information must appear on the structural drawings as a minimum 

requirement regardless of policy, even if shown on other discipline drawings: 

1. All plan dimensions, starting with building out-to-out measured at outside 

face of walls.  Plan dimensions include all wall locations and thickness, 

locations of edge of slab or change in elevation, size and location of all 

openings through slabs, and centerline locations of all beams, columns, 

pilasters, piers and similar structural features.  These locations are tied to 

key functional elements within the structure by centerline location such as 

a large diameter pipe or manifold within the structure, pump or pumps 

locations, pipe or vessel support saddles, or similar features in each 

direction. 

 

2. Unless size is dictated by vendor-specific information, show size and 

location of all equipment pads and piers. 

 

 

3. Show stair width, rise, run, and overall dimensions and landing sizes, 

unless the same information is shown on architectural drawings. 
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4. Locate all slab high and low points, including sumps and floor drains, by 

dimension or note. 

 

5. Locate all construction, contraction and expansion joints, structural 

separations and similar features. 

 

6. If existing structures are relevant (i.e., part of same facility) or critical (i.e., 

sufficiently near to possibly impact construction efforts), show these 

facilities with phantom lines; note as existing, and provide plan reference 

dimensions. 

 

7. Show all elevations and slopes.  This includes bottom of footing elevation, 

invert elevation of all fill concrete, and all top-of-concrete elevations at 

high and low points, slabs, and landings.  Where slope is provided, it must 

be noted as uniform between high point and low point elevations. 

 

8. For large diameter pipes passing through walls, or large horizontal vessels, 

provide centerline or invert dimensions. 

 

9. Where steel members are used, top-of-steel dimensions are provided and 

noted high point, low point, or typical. 

 

10. Sections and details needed are provided unless covered by note or 

reference.  Sections are concise representations of wall and slab conditions 

drawn at a scale to clearly show reinforcing steel, joints, wall type and 

thickness. Avoid showing information occurring beyond the section cut. 

 

11. If complex wall penetrations occur and are not shown on architectural 

drawings, and wall openings such as doors, windows, louvers, etc. are 

needed, draw wall elevations and note/reference accordingly. 

 

12. Details are generally used to enlarge non-typical features which must be 

drawn at a larger scale.  A detail referenced from the plan shall appear as 

an enlarged plan view, and a detail referenced from a section shall appear 

as an enlarged section.  If other views are required, they may be developed 

from this principal view. 

 

13. Clearly indicate detailed materials, components, and features.  Materials 

such as metal decking are shown, including depth, gage, section 

properties, material and finish, and required welding.  Clearly show 

embedded hardware.  Wherever possible, use schedules to present 

information. 

 

14. Additional information is often associated with the architectural drawings, 

but those features are identified on structural drawings for this work.  

These include ladders, stairs, handrails, grating (by material and 

thickness), access covers (also by material and thickness), access hatches 

and scuttles (by manufacturer‟s model number, material, and size) and 

doors, windows and louvers. 
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4.3.7  Mechanical Drawings 

 Mechanical drawings are classified as follows: 

A.  Area Drawings 

Area drawings must show all the equipment inside and outside facility structures. 

Area drawings also show the routing and location of piping systems to ensure 

clearances between all components.  Develop area drawings using the following 

guidelines: 

1. System component identification in accordance with Subsection 3.17 of 

this manual.  Piping callouts include size, fluid and piping material. 

 

2. Show all piping, including process piping. 

 

3. Illustrate existing piping and future piping and equipment shown on the 

drawing according to the line styles on Figure 4-2. 

 

4. Show insulation on short sections and note the class within the insulation 

outline. 

5. Add symbols for valve or in-line components to scale.  Motor and air 

actuators are outlined to show clearances and orientation.  

 

6. Terminal dimensions are not shown at the connection of piping to vendor 

furnished equipment. 

 

7. Pipe supports, anchors, and instrumentation taps are shown and identified 

but not dimensioned. 

 

8. High and low point vents and drains are noted if no system isometric is 

provided. 

 

9. Place a key plan at the lower right-hand corner of each drawing to indicate 

how the plant is divided into areas and by cross-hatching to show the 

particular area that the drawing covers.  Each drawing adjoining another 

area must have a match line and the number of the adjacent drawing.  Any 

piping continuing from one area to another is identified at this line. 

 

10. Draw plan views for each main floor level. When required, partial plans 

may be used.  One longitudinal and one transverse section along with 

additional partial sections are generally all that are required. 

 

In addition, the following are shown on area drawings: 

 

 Column centerlines, outlines and designations 

 General outlines of building exterior walls 

 Doors, hatchways, elevators, stairs, platforms and ladders 

 Piping and ductwork 
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 Centerlines of rails and outline of cranes and monorails necessary 

to show clearances and hook limits 

 Outlines of all equipment in adequate detail to indicate clearance 

and space requirements 

11. Minimum headroom clearance is 7 feet 6 inches or per current CBC. 

 

12. Valve handwheels are oriented for best operation, keeping them out of 

passageways while retaining easy operability. 

 B.  Utility Drawings 

Utility drawings are prepared using separate levels on architectural/structural 

backgrounds in accordance with Citywide Drafting/CADD Standards. 

HVAC drawings show at least floor plans and roof plans (if roof-mounted 

equipment is involved). Single line ductwork and piping shall be shown for small 

systems, with ample room for installation.  Double-line ductwork and piping are 

shown for large, complex systems with multiple disciplines occupying the same 

space.  Critically important sections and details of installation, schematics of 

piping, air flow, and controls must also be presented.  In addition, the design 

drawings include details of seismic supports, bracing and restraints. 

American Society of Heating, Ventilating, and Air Conditioning, Inc. (ASHRAE) 

drafting nomenclature, symbols, and abbreviations are used.  For all buildings 

subject to California Energy Commission (CEC) Energy Efficiency Standards 

compliance, the design drawings include design criteria based on ASHRAE/CEC 

weather data for the job location, all required architectural, mechanical, and 

electrical Title 24 compliance forms, completely filled out, signed and stamped by 

the respective discipline professional engineers, duly registered in the state of 

California. 

The HVAC equipment included in the design is presented on the equipment 

schedules showing unit manufacturer and model numbers, service, location, type, 

design calculations, nominal capacity, electrical rating, optional equipment and 

features, and method of control. 

Plumbing drawings show at least floor plans and roof plans (if roof-mounted 

equipment is involved).  All toilet rooms show connections to the site utility 

drawings.  Piping is routed to a location five feet from the building and is 

continued on the civil drawings.  Critically important sections and details of 

installation, and schematics of piping, must also be presented.  In addition, the 

design drawings include details of seismic supports, bracing and restraints. 

The Uniform Plumbing Code (UPC) and American Society of Plumbing 

Engineers (ASPE) details, drafting nomenclature, symbols, and abbreviations are 

used.  For all buildings subject to California Energy Commission (CEC) Energy 

Efficiency Standard compliance, the design drawings include design criteria based 

on ASHRAE/CEC data and Title 24 compliance forms, completely filled out, 



 

CHAPTER 4                FACILITIES, PUBLIC IMPROVEMENT    

Citywide CADD and Drafting Standards 77 | Page  

2012 Edition 

signed and stamped by the respective discipline professional engineers, duly 

registered in the state of California. 

Fire protection drawings show at least floor plans showing fire system 

components.  

National Fire Protection Association (NFPA) details, drafting nomenclature, 

symbols and abbreviations are used. 

The fire protection equipment included in the design is presented on the 

equipment schedules showing unit manufacturer and model numbers, service, 

location, type, design calculations and nominal capacity. 

 C.  Isometric Drawings 

Isometric drawings provide clarity to piping layouts.  They are helpful when a 

pipe stress analysis is required. 

  D.  System Flow Diagrams 

System flow diagrams are schematic drawings that show operational relationships 

between various components and define the design variables for the major modes 

of operation. 

 E.  Major Equipment and Valve Schedule 

The equipment schedule shows all the major equipment categorized using the 

abbreviations shown in Table 3-5, including equipment numbers, service, and 

equipment data.  The valve schedule must show all major valves, including valve 

number, type of valve, and valve size. 

 F.  Piping Schedule 

The piping schedule includes the following information regarding piping and 

fittings: 

 Materials 

 Schedule or wall thickness 

 Pressure ratings 

 Types of joints 

 Fittings  

 Testing requirements 

 Cleaning requirements 

4.3.8  Electrical Drawings 

 Electrical drawings are classified as follows: 

A.  Symbol Lists, Abbreviations and General Notes 

This drawing shows all the symbols and abbreviations used, as well as general 

notes giving special instructions to the contractor.  
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B.  Site/Plot Plan 

These drawings incorporate the following: 

 

1. Arrangement of structures and roadways. 

 

2. Underground distribution system including location of pullboxes, 

manholes and ducts. 

 

3. Location of switchgear, motor control centers (MCCs), power panels, 

main control board, and major local control panels. 

 

4. Area/parking lighting.  The area/parking lighting plan is to be drawn on a 

separate sheet to avoid confusion with power and control plans. 

 

5. Location of power service, utility substation and in-plant substations. 

 

6. Key plan and orientation arrow. 

 

7. Drawing references for each structure. 

 C.  Overall Single Line Diagrams 

This drawing is required for large and complex projects and must present the 

following: 

1. A simplified single-line diagram showing the interconnections of all 

distribution switchgear, power transformers, distribution boards, MCCs, 

all major electrical equipment, emergency generators, and power panels. 

 

2. Each equipment single-line diagram is referenced to a drawing where this 

equipment‟s single-line diagram shows in detail. 

 

3. Identification of all major electrical equipment. 

 

4. Identification of all power cable and conduits. 

 

5. Sizes of all major electrical components and loads. 

  D.  Single Line Diagrams 

These drawings show the makeup and development of all medium voltage 

switchgear and power distribution to 4160V and 480V loads.  These drawings 

incorporate the following: 

1. Power service and revenue meter connections. 

 

2. Main circuit breakers or fused disconnect switches for the main power 

entrance, power distribution, and motor control centers. 
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3. Motor loads complete with corresponding horsepower sizes, branch circuit 

breaker or fused disconnect switches, motor starters, branch circuit 

conductors, miscellaneous devices and components such as local 

disconnecting means, speed controllers, power factor correcting 

capacitors, etc. 

 

4. Miscellaneous electrical loads complete with corresponding circuit 

breakers, starters, contactors, disconnects, etc.  

 

5. Single-line diagrams for panel or motor control centers must show: 

 

 Total connected loads including existing, proposed and 

future loads 

 Approximate maximum demand 

 Future additional loads 

 Bus ampacities 

 Bus bracing 

 Circuit numbers 

 

6. Identification of all panels, motor control centers, feeders, subfeeders, 

branch circuit conductors and all loads. 

 

7. Substation transformers complete with all protective equipment such as 

circuit breakers, disconnect switches, surge arresters, grounding resistors, 

protective relays, etc. 

 

8. Electrical interlocks. 

 

9. All instrumentation. 

 

10. All local vendor furnished control panels with three-phase branch circuits 

to loads shown with all overcorrect devices, starters, feeder sizes and 

loads. 

  E.  Schematic Diagrams 

These diagrams show the following: 

1. Control scheme for each electrical load 

 

2. Interlocks between equipment controls 

 

3. Locations of control components 

 

4. Connections of electrical protective devices 

 

5. Wire termination interphase points 

  

6. Control power sources 
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7. Identification of all components 

  F.  Electrical Equipment Elevations 

Unless a specific situation arises in which it is important to show the elevation of 

a piece of electrical equipment, the only equipment elevation required is that of 

the main switchgear.  This drawing shows the following: 

1. Underground pull section. 

 

2. The service section showing the main metering socket, CTs and PTs, and 

the main circuit breaker. 

 

3. The distribution sections showing the number of distribution sections 

required.  The location of the breakers in the distribution sections is left up 

to the electrical equipment vendors. 

 

4. Future expansion is shown in dashed lines. 

 

5. This drawing shows approximate dimensions for each section and an 

overall height. 

 

6. Notes regarding the approval of the electrical utility company prior to 

manufacturing are also shown. 

  G.  Power and Control Plans 

  These drawings show the following: 

1. Physical locations and identification of electrical loads, control and 

process instrumentation devices. 

 

2. Identification of power and control conduit runs. 

 

3. Special routing of conduits. 

 

4. Signal conduit runs. 

 

5. Callouts to enlarged plans and details for special situations. 

 

6. Components such as disconnect switches, lockout-stops, manual switches, 

cathodic protection rectifiers, pressure switches, solenoids, level switches, 

temperature switches, miscellaneous instruments, special control devices 

and panels, etc. 

  H.  Conduit and Cable Schedules 

These drawings show all conduits and cables for power and controls, with the 

following information: 

 Conduit/cable number 

 From 
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 To 

 Via 

 Cable specification 

 Voltage 

 Insulation type 

 Grounding conductor size 

 Remarks 

 

A separate schedule must be developed for instrumentation trunking cables. 

  

No lighting branch circuits are shown on the above schedules. 

  I.  Lighting Plans 

1. Physical locations of all lighting fixtures 

 

2. Locations and identification of lighting control switches 

 

3. Power conduit homeruns 

 

4. Fixture identifications and number 

 

5. Location of lighting power panels 

 

6. Lighting fixture circuit numbers 

 

7. heights of fixtures 

 

8. Special junction or splice boxes 

J.  Receptacle Plans 

  These drawings show: 

1. Physical locations of all receptacles 

 

2. Power conduit homeruns 

 

3. Locations of receptacle power panels 

 

4. Receptacle circuit numbers 

 

5. Special types of receptacles 

 

6. All other details necessary to convey the intent of the design to the 

electrical contractor 

4.3.9 Instrumentation Drawings 

 Instrumentation drawings are classified as follows: 
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A.  Piping and Instrument Diagram (P&ID) 

This drawing depicts schematically the basic equipment and the process that takes 

place within a facility.  The P&ID shows pumps and connecting pipes, and the 

instruments used for controlling and monitoring the process. 

The SCADA flow, pressure sensor, and measuring device must be indicated in the 

drawing. 

The P&ID is a combined effort of various disciplines (mechanical process, piping, 

instrumentation and electrical) to ensure that the plant process is represented in a 

clear and logical sequence. 

The P&ID is the foundation document used for understanding the process, and 

when used with other supporting documents, it provides the tool for 

troubleshooting and maintaining the facility. 

Layout - The P&ID format, symbols, line work, notation and title block follow the 

standards provided in this chapter.  The P&ID is mainly schematic.  It may follow 

the layout when possible, but the process flows from left to right. 

Symbols and Line Conventions - Instrument and equipment symbols are per the 

symbols and legend sheet shown in Figure 4-2.  When additional symbols not 

shown in the legend sheet are required, use ANSI/ISA S5.1 standard symbols. 

Instruments are represented by a bubble containing a functional identification and 

a loop sequential number identification.  The functional identification may be 

two, three, or four letters (see Figure 4-2 and subsection 4.4.6).  The loop 

sequence is normally a three-digit number, or four-digit for large facilities. 

Instrument signal lines may enter or leave the instrument bubble at any angle, 

preferably horizontally or vertically.  Arrowheads are used as required to clarify 

the direction of flow on process, electrical or pneumatic lines.  Crossing line work 

follows the rule that horizontal lines break when crossing vertical lines, except 

that instrument lines or process lines of lesser importance break when crossing 

larger lines. 

Equipment Identification - Process equipment, e.g. pumps, compressors, etc. are 

identified alphanumerically as described in subsection 4.4.1, with capacity in 

English units, located directly below the equipment symbol. Figure 4-2 shows a 

sample P&ID. 

B.  Process Flow Diagrams 

For larger and more complex facilities, a process flow diagram is prepared.  This 

type of drawing precedes the P&ID and provides a simplified version of the 

process.  Its main purpose is to depict the relationship among the large equipment 

and process lines.  The flow diagram also contains a matrix listing the mass 

balance data for each process line; i.e., flow rate, pressure, etc.  The matrix and 

process lines are cross-referenced numerically to facilitate identification. 

C.  Loop Diagrams 
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Instrument loop diagrams are provided for each instrument loop.  The loop 

diagram follows the format in ANSI/ISA S5.4.  The loop diagram is an extension 

of the P&ID.  It is a valuable tool during construction, checkout, startup, 

operation, and maintenance of a process plant.  The loop diagram is laid out with 

the field instrument on the left and the electrical (or pneumatic) lines progressing 

right as they go through junction boxes, cabinets, and panels to the final 

connection point.  The loop diagrams are coordinated with the power and control 

plans described in subsection 4.3.8 G.  Instrument symbols and tag numbers 

correspond with those shown on the P&IDs.  Every connection point is identified 

by terminal numbers, wire and cable number, and whether the signal is analog or 

on-off digital.  Additionally, the diagram includes the I/O address of every wire 

connected to the PLC or DCS as applicable.  The loop is identified in the title 

block with the instrument loop number shown on the P&ID. 

For wastewater treatment plant and large pump station facilities refer to PUD‟s 

web site.  

D.  Logic Diagrams 

Logic diagrams are prepared for complex control logic sequences that cannot be 

described by logic descriptions.  The logic diagrams are intended for the use of 

the PLC or DCS programmer and for the technician in troubleshooting a control 

problem.  Logic diagrams are per ANSI/ISA S5.2, Binary logic Diagrams for 

Process Operations.  The logic symbols in this standard may be used in 

combination with block symbols entailing a complex operation or vendor 

equipment whose logic is still unknown. 

Worded descriptions may accompany the logic diagram for clarification and 

better understanding. 

E.  Instrument Data Sheets 

Instrument data sheets per ISA-S20 must be prepared for each instrument 

provided in the project.  The data sheet lists the process, mechanical, and 

electrical requirements of the instrument.  The data sheets, in addition to 

providing valuable engineering information, are intended for procurement of the 

instrument.  A bill of material or instrument index is not a substitute for the 

instrument data sheet since many features of the instrument covered in the data 

sheet are not covered in the bill of material.  The instrument data sheet is filled 

out in its entirety and refers to the instrument tag number shown on the P&ID.  

The specification forms provided by ISA-S20 cover 28 types of instruments.  If a 

data sheet form is not found in ISA-S20, a user-modified version may be 

supplied. 

The instrument data sheets are sequentially numbered to facilitate referencing.  

They are identified with the project title and revision number. 

 F.  Control Panel Layouts 

The control panel layout drawing must contain four basic items: the front panel 

elevation, the interior panel elevation, a nameplate tabulation, and a component 

list.  The front and interior elevations are drawn at an appropriate scale to provide 
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clear detail of every feature shown.  Overall dimensions are provided.  Panel door 

hinge locations are also indicated.  If a cabinet stand is provided it is also 

dimensioned.  The nameplate list contains the panel name and equipment number.  

The nameplate is to be located on the top center of the panel.  If the component 

list is too lengthy to fit on the drawing, it is included in the specifications and 

referred to on the drawing by note. 

 G.  Instrument Installation Details 

Typical installation details for each type of instrument must be provided in a 

diagrammatic fashion.  A sequential identification number is used for each type of 

installation to be referred to in other project drawings.  In addition, the tag 

numbers of the instruments the installation covers are listed.  Refer to Book 3, 

Standard and Guide Details, Water Department Capital Improvements Program 

for typical instrument installation details. 

4.4 Numbering Systems 

This section describes the numbering system to be used for drawings and 

components of systems.  Components include equipment, piping, valves, motors, 

circuit breakers, controls, protective devices, instruments, alarms, wire, and all 

other devices necessary to make up a complete system which may be functionally 

tested and operated. 

4.4.1  Equipment Numbering 

The purpose of equipment numbering is to uniquely identify each piece of 

equipment in the facility.  The equipment number consists of three elements: 

process area, equipment ID, and a sequence number. 

 01 - C    - 01 

  Where: 

  01 = Area Identifier 

 C  =  Equipment Identifier 

01  =  Sequential Numbers 

1. First Element (Area Identifier) 

The area identifier is a two digit number according to the numbering system 

explained in the Clean Water Program Guidelines, Volume III, Section A1.4. 

2. Second Element (Equipment Identifier) 

The equipment or package identifier is an alpha designator.  Mechanical and 

electrical equipment identifiers are found in Table 4-2.  Instrumentation is 

identified by ISA nomenclature. 

3. Third Element (Equipment Sequential Number) 

The equipment sequential number is a two-digit number used to identify specific 

equipment in a process area. 
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The sequence for equipment numbers must be assigned following the direction of 

flow. 

Table 4-2 

Mechanical and Electrical Equipment Identifiers 

Letter Designator Group Description 

A 

AF 

AHU 

AS 

B 

C 

CAC 

D 

E 

F 

FCV 

G 

H 

HV 

LP 

MCC 

O 

P 

PCV 

PP 

T 

TCV 

V 

Mixing Equipment 

Air Filters 

Air Handling Units 

Acoustic Silencers 

Boilers 

Compressors 

Computer Room Air Conditioners 

Dewatering Equipment 

Engines 

Fans, Blowers 

Flow Control Valves 

Gates 

Heat Exchangers 

Manual, Check Valves 

Lighting Panel 

Motor Control Centers 

Conveyors 

Pumps 

Pressure Control Valves 

Power Panels 

Tanks 

Temperature Control Valves 

Valves 
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Table 4-2 

Mechanical and Electrical Equipment Identifiers 

Letter Designator Group Description 

Y 

ME 

Expansion Joints 

Miscellaneous Equipment 

4.4.2  Equipment Schedules 

Major pieces of equipment may be listed on schedules when the contract requires 

multiple units. Schedules refer to locations on drawings and in the specifications where 

more complete information is given. 

 Schedules on the drawings must list: 

1. Equipment number 

2. Equipment name, type and size 

3. Type of service 

4. Drawing where shown in plan 

5. Specification section 

4.4.3  Pipe Line Numbering 

The purpose of pipe numbering is to uniquely identify each pipe in the facility.  Each 

pipe number consists of four elements.  The first element represents the pipe size in 

inches.  The second element identifies the fluid flowing in the pipe.  The third element 

represents the material of the pipe and type of fittings as a group. The fourth element 

represents the sequential number. 

10      -     RW       - (29)      - 01 

Where: 

10 = Piping Size
 (a)

 

RW = Fluid Abbreviation
 (a,b)

 

(29)  = Piping Material
 (a)

 

01 = Sequential Number
 (b)

 

(a)   This element must be used on piping callouts on mechanical drawings. 

(b)   This element must be used on piping callouts on P&ID drawings. 

When the sequential number is used, these guidelines must be followed: 

1. Assign a separate number to each line. 

2. Assign a single number to all drains or vents from one piece of equipment. 

3. Assign a separate number to each drain and vent line from different pieces 

of similar equipment.  If manifold together, assign one number to an entire 

manifold. 

4. Assign a bypass pipe the same number as the inlet and outlet headers if the 
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bypass line has a single valve.  However, if the bypass line has two valves, 

assign a separate number to the pipe between valves. 

5. Assign a separate number to each pipe on multiple pipes between two 

pieces of equipment. 

6. Assign a separate number to each header. 

7. Assign the same number as the main piping run up to the isolation valve 

on a branch of the main run. 

8. Assign a separate number for each significant temperature and pressure 

change in the line. 

9. Assign separate numbers for each material class. 

10. Assign separate numbers when a pipe changes sizes. 

4.4.4  Valve Numbering 

Valves must be identified for type and must be numbered according to the ISA system.  

Only instrument air valves are excluded. 

 For example, the first manual valve for fluid abbreviation RW would be: 

01   -   HV   -   01 

Where: 

01  = Area Identifier 

HV = Manual Valve 

01 = Sequential Number 

4.4.5  Cable Numbering 

Power, control and signal cables are each assigned a unique identification number.  

Power cable is identified using the following system: 

 MCC2   -   4   -   A 

Where: 

  MCC2  = Denotes MCC number 2 

  4  = Denotes circuit number 4 

A  = Suffix for special cases.  AA@ for continuation of  

   cable on secondary side of transformer 

  X  = Denotes spare conduit   

  Control and signal cable are identified using the following system: 

3 - S   -   2 

  Where: 

3 = Area Identifier 

S = Type of Cable - "C" for control cable; "S" for signal cable 

2 = Sequential number 

4.4.6  Instrument and Loop Numbering 

Each instrument must be designated by an alphanumeric number consisting of functional 

identification letters and a loop number.  For functional identification letters, see Piping 
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and Instrumentation Diagram Symbols and Legend, Figure 4-3.  These guidelines must 

be followed in numbering instruments and loops. 

1. Identify an instrument according to its function.  For example, a 

differential-pressure recorder used for flow measurement must be 

functionally identified as "FR"; a pressure indicator and a pressure-

actuated switch connected to the output of a pneumatic level transmitter 

must be functionally identified as "LI" and "LS", respectively. 

2. Select the first letter of the functional identification according to the 

measured or initiating variable, not the manipulated variable.  For 

example, a control valve which varies flow in response to a level 

controller must be functionally identified as "LCV" not "FCV." 

3. Use the succeeding letters of the functional identifiers to designate one or 

more readout or passive functions and/or output functions.  A modifying 

letter may be in addition to one or more succeeding letters.  Modifying 

letters may modify either a first letter or succeeding letters.  For example, 

"TDAL" contains two modifiers; the "D" changes the measured variable 

"T" into a new variable, "temperature differential."  The letter "L" restricts 

the readout function "A" to represent a low alarm only. 

4. The sequence of the functional identifier begins with one letter which 

designates the measured or initiating variable.  Readout or passive letters 

may follow in any order with output functional letters following these in 

sequence except that output letter "C" (control) precedes output letter "V" 

(valve), i.e., "PCV," a pressure control valve.  When modifying letters are 

used, interpose them so that they immediately follow the letters they 

modify. 

5. Symbolize a multiple function device by showing a bubble for each 

measured variable, output and function.  For example, a temperature 

controller with an integral switch is symbolized by two tangent bubbles: 

one functionally identified as "TC" and the other as "TSH."  The 

instrument is functionally identified as "TC/TSH" in the specifications. 

6. The number of functional letters used for any one instrument must not 

exceed four. The number of functional letters must be kept to a minimum 

by arranging the functional letters into subgroups or by omitting the "I" 

(indicate) if an instrument both indicates and records the same measured 

variable.  All letters in the functional identifiers must be upper case. 

7. Each instrument loop must have a unique number not assigned to any 

other loop at the facility.  Each instrument in a loop must have the same 

loop number. 

8. An instrument common to two or more loops must carry the identification 

of the loop considered predominant. 

9. Loop numbering is serial, using a single sequence of numbers regardless 

of the loop function.  For example, loops in area 4 would be numbered: 
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 TIC - 4001 

 FRC - 4002 

 LIC -  4003 

10. If a loop has more than one instrument with the same function, a suffix is  

appended to the loop number according to the following: 

(1) Use only an upper case letter 

(2) Alternate letters and numbers for further loop subdivisions 

For example, the primary elements for a multipoint pressure recorder would be: 

 PE - 25A 

 PE - 25B 

 PE - 25C 

11. Instrument accessories such as purge meters, air sets, and seal pots that are 

not explicitly shown on a drawing, but which need a designation for other 

purposes must be tagged according to their function using the same loop 

identification as the instruments they directly serve.  For example, an 

orifice flange union associated with orifice plate "FE-7" must be tagged 

"FX-7."  

4.4.7  Drawing Numbering 

 For example: 

19905 - 01- D 

Project No.    19905 

Sequential Sheet No.  01 

Drawing Size Designation D 

The Design Consultant assigns internal sheet numbers by the discipline involved.  Within 

each discipline, sheets are numbered sequentially by subject in the order listed below.  

 Subject 

 Plans 

 Sections 

 Elevations 

 Details 

 Schedules 

  An example is: 

  M   -   13 

   Where: 

 M = Mechanical Discipline Drawing (Table 4-6) 

 13 = Sheet 13 of the Mechanical Drawings 

  Discipline designators are shown in Table 4-3.  
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Table 4-3 

Discipline Designators 

Discipline Prefix 

General 

Demolition 

Civil 

Landscape 

Architectural 

Structural 

Mechanical 

Electrical 

Instrumentation 

Traffic Control 

G 

D 

C 

L 

A 

S 

M 

E 

I 

T 
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Figure 4-1 DSD Cover Sheet Sample 
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Figure 4-2 Piping & Instrumentation Diagram Symbols and Legend Sheet 1 Sample 



CHAPTER 4  GENERAL DRAFTING STANDARDS   

Citywide CADD and Drafting Standards 93 | Page  

2012 Edition 

Figure 4-2 Piping & Instrumentation Diagram Symbols and Legend Sheet 2 Sample 
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Figure 4-3 Piping & Instrumentation Diagram Sheet Sample 
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PREFACE 

 
The purpose and intent of this document is to provide the necessary information and guidelines 
to enable a drafter and an engineer to prepare a set of improvement plans in accordance with 
the Water and Sewer Design Division‟s Standards. 
 
While it is intended that this manual cover most standard situations with regards to preparing 
plans for a project, there may be unique situations or circumstances not covered in this manual.  
The Associate Engineer shall obtain approval from the Senior Civil Engineer in charge of the 
project for any deviations from these standards. 
 
Additional information not specifically covered in this manual may be required on the plans 
when such information is necessary for a clear and concise set of plans. 
 
The plans shall be prepared under the direction of the Project Engineer and shall be based 
upon an aerial survey or physical survey in accordance with the Engineering Division‟s 
Standards and Procedures.  Text and Symbol Standards and County of San Diego Aerial 
Conditions and Specifications. 
 
 NOTE: For the procedures and examples described on 
  the following pages, the Department‟s “Text 
  and Symbol Standards” should be referred to  
  for text size, weight or symbol to be used. 
 
For those procedures that do not include an example, their written description is self-
explanatory 
 
 



Revised 01-2011                                      1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION I 
 
 

COVER SHEET 
 

& 
 

TITLE BLOCK 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Revised 01-2011                                      2 

COVER SHEET DESCRIPTION 
 
1. PROJECT TITLE - Edit title of project at top of sheet and right hand border. 
 
2. WORK TO BE DONE – Shall match the Contract Documents (Specifications).  
 
3. LEGEND – Shall include a list of some bid items and a listing of the standard drawings 

which will apply to construction.  Delete those symbols on the Legend, which do not 
pertain to your project. 

 
4. EXISTING STRUCTURES – This list includes symbols for existing water, sewer, storm 

drains and their appurtenances, existing surfaces, and various public utilities. This list 
covers most existing conditions and generally requires no change. 

 
5. TITLE BLOCK – Refer to pages 4-6 for procedures.  
 
6. LIMITS OF WORK TABLE – Fill out the information as listed in the first row of this table.  

For sewer pipe length, do not subtract manholes.  
 
7. DISCIPLINE CODE - Delete the codes that do not apply to your project. 
 
8. BENCHMARK, FIELD NOTES, & DATUM – Can be found within the survey files 

(electronic copy or hardcopy).  
 
9. STREETS REQUIRING 12” TRENCH CAP – List the streets that require 12” Trench 

Cap. 
 
10. VICINITY MAP – The project site shall be pointed out.  Each vicinity map will have a 

north arrow and “No Scale.” 
 
11. PROJECT LOCATION / KEY MAP – Using different symbols, one for water and one for 

sewer, delineate the mains being installed.  Include sheet numbers next to the 
alignment.  Each location map shall have a north arrow, and a “No Scale.” 

 
12. CONTRACTOR’S RESPONSIBILITIES – Any special notes pertaining to the overall 

project shall be placed here.  Delete the notes that do not pertain to the project.  The 
notes to be approved by the Senior Engineer. 

 
13. ABBREVIATIONS – This list shall include any abbreviations included in the drawings. 
 
14. CONSULTANT AGREEMENT – To be signed and dated by consultant. Delete note if 

non consultant is used on project. 
 
15. STORM WATER PROTECTION – Enter the Permit Number and the Appropriate Risk 

Level. 
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COVER SHEET TITLE BLOCK DESCRIPTION 
 
1. COVER SHEET TITLE BLOCK - Project title for CIP projects shall be the same as the 

title of the project in the CIP budget book. 

 

2. DISCIPLINE DESIGNATORS – Project should be the same as from the discretionary 

and the title on the top of the D-sheet. 

 

3. SHEET XX OF YY SHEET - XX represents the individual sheet and YY represents the 

total number of sheets including any drawings. 

 

4. WORK BREAKDOWN SYSTEM (WBS) NUMBER - Obtain and place the number(s) in 

the appropriate block as shown. 

 

5. PROJECT MANAGER - Name of the Project Manager. 

 

6. PROJECT ENGINEER - Name of the Project Engineer. 

 

7. CCS27 COORDINATE - (NAD 27): The sheet cover sheet shall call out "SEE EACH 

SHEET" shall be placed in this location. 

 

8. CCS83 COORDINATE - (NAD 83): The sheet cover sheet shall call out "SEE EACH 

SHEET" shall be placed in this location. 

 

9. DRAWING NUMBER - Contact Development Services Department's Maps and 

Records. This can be done over the phone. Provide the Project‟s W.B.S. Number, cost 

Center Number, Project Engineer‟s name and Project Title. 

 

10. FOR CITY ENGINEER - Deputized City Engineer who is in Charge of the Project (Digital 

Signature) signs on behalf of the City. 

 

11. DESCRIPTION BLOCK - "ORIGINAL" block for design project, CHANGE"A", "B", etc., 

for changes made during construction. When doing as-builts, use a triangle with a 

number inside (see As-Built Procedures Section of this manual). 

 

12. DRAWN BY - when entering initials, place design engineer first, then drafter's initials or 

the initials of the consultant's company. 

 

13. APPROVED - This section is filled when changes are made to the original drawing. 

Signatures by the Duty City Engineer or staff under their direction. 

 

14. DATE - Dated by the Deputy City Engineer or staff under their direction when changes 

are approved. 

 

15. FILMED - When the plans are submitted to Maps and Records, they are filmed and 

dated. 
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16. FIELD INSPECTOR - Signature of the Resident Engineer. 

 

17. AS-BUILT INFORMATION - Name of contractor, Inspector and the dates of when the 

project started and ended. 

 

18. ENGINEERS STAMP - Digital seal/stamp (Signature with electronic signature 

authorization form). Consultant in charge of work must be wet/original only on mylars. 

 

19. TEMPORARY BMP CONSTRUCTION SITE STORM WATER PRIORITY – See 

Environmental Documentation to determine priority. 

 

20. SPECIFICATIONS NO. - Obtain from contract processing. 

 

21. AS-BUILT INFORMATION FOR MATERIALS - Refer to as-built procedures section in 

this manual. 

 

22. CHANGE – Place a triangle with a letter (A, B, C, ETC.) representing each sequential 

change during construction. 

 

23. AFFECTED OR ADDED SHEET NUMBERS - A change is noted by listing the sheet 

number(s). 
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PLAN SHEET TITLE BLOCK DESCRIPTION 
 
1. PROJECT TITLE – Underline the type of infrastructure being replaced on the first line of 

each sheet, either Sewer or Water.  No underlining needed for sewer or water only. 
 

2. STREET NAME(S) / ALLEY BLK NO. (S) - Pertaining to street / alley layout for each 
individual sheet. First Street to Twelfth Street should be spelled out. 
 

3. LIMITS – Use Street to Street limits. If streets limits are unavailable, use stationing 
limits. 
 

4. SHEET XX OF YY SHEETS – XX represents the individual sheet, and YY represents 
the total number of sheets including any consultant drawings. Traffic Control Plans are 
not included in total number of sheets. 
 

5. WORK BREAKDOWN SYSTEM (WBS) NUMBER – Obtain and place the number(s) in 
the appropriate block as shown. 
 

6. PROJECT MANAGER - Name of the Project Manager. 
 

7. PROJECT ENGINEER - Name of the Project Engineer. 
 

8. CCS27 COORDINATE - (NAD 27): Use the most southwesterly coordinates from the 
100‟ scale map pertaining to street layout for each individual sheet. 
 

9. CCS83 COORDINATE - (NAD 83): Use the most southwesterly coordinates from the 
100‟ scale map pertaining to street layout for each individual sheet. 

 
10. DRAWING NUMBER - Contact Development Services Department's Maps and 

Records. This can be done over the phone.  Provide the W.B.S. Number, Cost Center 
Number, Project Engineer's name and project title. 
 

11. DESCRIPTION BLOCK - "ORIGINAL" block for design project, CHANGE"A", "B", etc., 
for changes made during construction. When doing as-builts, use a triangle with a 
number inside (see As-Built Procedures Section of this manual). 
 

12. DRAWN BY - when entering initials, place design engineer first, then drafter's initials or 
the initials of the consultant's company. 
 

13. APPROVED - This section is filled when changes are made to the original drawing. 
Signatures by the Duty City Engineer or staff under their direction. 
 

14. DATE - Dated by the Deputy City Engineer or staff under their direction when changes 
are approved. 
 

15. FILMED - When the plans are submitted to Maps and Records, they are filmed and 
dated. Filled out by Maps & Records after the completion of the project. (This portion is 
filled out by the drafter after plans have been picked up at Maps & Records. Maps & 
Records personnel will never fill this out on our .dgn file). 
 

NOTE:  Refer to the Development Services Department Instructions for more information 

on revision changes to title block. 
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COMMON SEWER AND WATER EXAMPLES 
 
PLAN VIEW 
 

1. REFERENCES – Are located above the title block. List all As-Built references 
that pertain to each sheet. 

 
2. RETIREMENTS – Fill out the information:  

Size & Material of Pipe - Total Length of Pipe – Manholes - Year Installed (if a 
year cannot be found after researching, then make an educated guess).  
Size of Lateral / Service – Quantity – Material - Date 
Fire Hydrants - Indicate the # of 2-port or 3-port fire hydrants being removed and 
/ or replaced. Include all mains and appurtenances replaced or abandoned by the 
contractor. 

 
3. NORTH ARROW & SCALE w/ GRAPHIC BAR– Shall be located near title block 

with scale of drawing underneath.  Otherwise, place north arrow in noticeable 
location.  *Note: Personalized north arrows are allowed within limits of good taste 
and time used to produce the arrow.  The arrow must include an “N” for north.  
(There are agencies that use south arrows.)  Keep the style and size to a 
minimum. 

 
4. RIGHT MARGIN – Street name, which should match the title block of the 

corresponding sheet, is located here according to the example and the text 
standards. 

 
5. SUBDIVISION NAME – Is located outside the clip reference boundary of the plan 

view. 
 

6. SUBDIVISION MAP NUMBER – Is located outside the clip reference boundary 
of the plan view. 

 
7. BLOCK NUMBER – Is located above or below lot lines and within the block it is 

identifying. 
 

8. Right-of-Way LINES – Are located per field survey, subdivision maps, reference 
drawings or assessor maps.  Note:  assessor‟s parcel maps are not legal maps 
and are only the source of “last resort.” 

 
9. ADDRESSES – To be located within the lot lines, usually perpendicular to the 

street (Right-of-Way). 
 

10. LOT LINES – Obtain from parcel, subdivision, record of survey or assessors 
maps.   

 
11. LOT NUMBERS – Obtain from subdivision, parcel and assessors maps.  Locate 

numbers parallel to the street (Right-of-Way). 
 

12. OWNERSHIP LINE – To be used only if showing ownership of more than one lot 
and can be obtained from the assessor maps. 

 
13. PROPERTY SPLITS – Obtain from assessor‟s maps.  Draw ownership line to 

indicate ownership. 
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14. EASEMENT LINES – Are shown in its appropriate location along with the legal 
drawing number showing the width and location of the easement.  If you have to 
acquire an easement, then follow the procedure in the Easement Research 
Section of the Design Guide. 

 
15. STREET ALIGNMENT – Whenever possible, align streets on D-sheets so that 

survey stationing in the plan view is in a direct projection to the stationing in the 
profile view. 

 
16. STREET NAME – Is located within the R/W (right-of-way) area. First Street to 

Twelfth Street should be spelled out. 

 
17. CENTER LINE – Is usually located in the center of the legal right-of-way, which 

can differ from center of pavement.  Check record maps for openings and 
vacations (closures), which can result in an “off-center” centerline. 

 
18. EXISTING STRUCTURES – Including Abandoned Structures that are in the 

vicinity of the proposed alignment shall be included on the drawings.  These can 
all be determined from your research.  They shall be labeled and designated with 
an arrow. Only City owned utilities (WTR, SWR, SD) are called out with existing. 

 
19. LATERALS, SERVICES & FIRE SERVICES OF EXISTING UTILITIES – Are to 

be shown on the plans even though the Green Book specifies that the contractor 
assume a lateral / service to each lot for each utility. 

 
20. LEADER LINES – Shall be used when information cannot be placed next to the 

object designated.  Try not to use LONG leader lines if possible.  Leader lines 
shall not cross other leader lines, text or dimensions. 

 
21. DIMENSIONS – All streets, alleys, and curb widths, existing, abandoned, and 

proposed utilities are to be dimensioned.  The electrical, telephone, and cable TV 
utilities need only be dimensioned if a reliable offset has been found on the utility 
as-built or utility map.  They shall appear in a noticeable location and be 
dimensioned clearly.  Try to keep dimensions away from areas where there may 
be several callouts or cautions designated.  At least one dimension shall be tied 
to the curb line and all others can be tied to the Right-Of-Way line. Dimensions 
shall be rounded off to the nearest whole number. For example: 44.75‟ = 45‟ 

 
22. SHEET LIMITS FOR PROPOSED PIPE – OPTION A 

MATCH LINE (SEWER) – The proposed pipe shall have limits at the beginning 
and ending of a sheet at 50 or 100-foot stationing whenever possible.  For 
example 5+00, 7+50.  If this is not possible, the break may occur at the nearest 
10„station.  Example 7+40, 8+60.  Match lines shall be used where the 50‟ or 
100‟ stations occur.  The match line shall be weight 3, style 0 and be 
perpendicular to the proposed alignment.  Include text indicating the location of 
the continued proposed pipe.  The text size shall be 5.6 and a weight of 2.    
For example:  MATCH LINE STA. 5+00 SEE SHEET 20. 

 
 OPTION B (sewer only) – See Sewer Description Section. 
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23. STREET LIGHTS & TRAFFIC LIGHTS – Are located in appropriate location and 

referred to as shown in the symbols section. 
 

24. TRAFFIC ACTUATORS / SENSORS/DETECTORS – Are located in the 
appropriate location and referred to as shown in the symbols section.  Refer to 
General Service‟s Communication / Electrical drawings and reference for 
locations of detectors. 

 
25. LOW OVERHEAD UTILITY LINES – Use the appropriate contractor note, when 

the utility lines are 15‟ or less above the proposed trench. Overhead power lines 
do not need to be shown the plan view. 

 
26. POWER POLE AND / OR TELEPHONE POLE – Should be shown on the plan 

view. If they are close to a manhole, use the appropriate contractor‟s note.        

For Example: Contractor is required to coordinate the supporting of 
power polls with SDG&E before beginning construction. 

 
27. STATIONING LINE – Shall be along the proposed pipeline at 100‟ intervals and 

continue to the end of the alignment. Stationing begins at Station 1+00 to avoid 
negative stationing if design changes beyond the proposed alignment. 

 
28. PROPOSED PIPE – Draft proposed pipe onto drawing according to symbol 

standards.  Show the size of pipe above the proposed pipe, example:  12” PIPE. 
 

29. CAUTION CALLOUTS – Shall be shown when the proposed pipe trench crosses 
any utilities.  Label the crossing utility with a CAUTION callout and a leader line 
to each crossing point.  Advanced notices:  Use contractor‟s note when crossing 
gas mains 4” or larger. 

 
30. SHEET LIMITS FOR PROPOSED PIPE 

MATCH LINE (WATER) – The proposed pipe shall have limits at the beginning 
and ending of a sheet at 50 or 100-foot stationing whenever possible.  For 
example 5+00, 7+50.  If this is not possible, the break may occur at the nearest 
10„station.  Example 7+40, 8+60.  Match lines shall be used where the 50‟ or 
100‟ stations occur.  The match line shall be weight 3, style 0 and be 
perpendicular to the proposed alignment.  Include text indicating the location of 
the continued proposed pipe.  The text size shall be 5.6 and a weight of 2. 

 For example:  MATCH LINE STA. 5+00 SEE SHEET 20. 
 

31. CONSTRUCTION / CAUTION NOTES – (if any) shall be placed in an 
appropriate location on the plans. 
 

32. WATER CONSTRUCTION NOTES - Shall be provided by the Project  
Engineer and placed in an organized manner on the plans. 

 
33. MEDIANS – Shall be shown along with cross section detail drawing, and/or call 

out for a standard drawing that pertains to the median being trenched. 
 

34. CONTOUR LINES – Are usually turned off on the final plot for clarity.  They may 
be left on with the approval of the Senior Engineer. 
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35. STREET INTERSECTIONS SHOWN ON MORE THAN ONE STREET – When 
an intersection includes a proposed part of the contract which is being built on 
another sheet, show it as proposed work, modify clip boundary or turn off the 
proposed lateral / service symbols (circles) for those laterals / services which are 
to be installed on the other sheet so that the project engineer will not count them 
twice in the project cost estimate. 

 
36. SEWER & WATER COMBINED – For clarity the proposed sewer and water shall 

not be shown on the same sheet, except where short sections of either utility are 
being proposed, but show sheet number for work to be done in the same area.  
For example:  8” WATER INCLUDED IN THIS CONTRACT.  SEE SHEET 23. 

 
37. ADDENDUM – An Addendum is a change to plans or contract that is issued 

before the project is awarded. Show the changes from the Addendum on the 
plans by lining out features that will be removed and adding new features. 
Nothing shall be deleted from the plans at this stage. If required, cross out the 
entire sheet and add a new sheet for the change. Place graphic “clouds” around 
the area of change along with a lettered Delta cell. Place the Addendum Cell in 
the appropriate location on the Title Block. 

 
CONSTRUCTION CHANGE – A Construction Change is a change to the plans 
that is issued after the project is awarded. This change is large enough that the 
Resident Engineer requires instructions from the Project Engineer, and usually 
results in a change in the design and the project cost. Show the changes from 
the Construction Change on the plans by lining out features that will be removed 
and adding the new design. Nothing shall be deleted from the plans at this stage. 
If required, cross out the entire sheet and add a new sheet for the change. Place 
graphic “clouds” around the area of change along with a lettered Delta cell. Place 
the Construction Change Cell in the appropriate location on the Title Block. 

 
38. RAILROAD, TROLLEY TRACKS – Shall be shown on the plan view if they cross 

the proposed pipe.  For details of tracks, refer to Tracks in City Streets drawing.  
Also show buried roadways if encountered. 
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PROFILE VIEW 
 

39. EXISTING SURFACE – Use the correct pattern for the type of surface, for 
example use the ground or pavement pattern. 

 
40. SCALE BLOCK – Shall be located within the profile grid; include the horizontal 

and vertical scales. A Scale Block shall be placed within the limits of each 
alignment shown on the profile view. 

 
41. STATIONING OF SURVEY LINE – Use the Department Profile Preferences to 

generate the stationing of survey line. 
 

42. ELEVATION NUMBERS – Use the Department Profile Preferences to generate 
elevation numbers.  If there is not enough room to place elevations on both sides 
of profile, or if showing only a short section of pipe then they can be placed on 
one side.  For profiles longer than half the sheet, the elevations may be 
staggered on each side of the profile. 

 
43. STREET NAME(S) The street name in which work is being performed shall also 

be located near the top of the grid. 
 

44. RAILROAD, TROLLEY TRACKS – Shall be shown on the profile view if they 
cross the proposed pipe.  For details of tracks, refer to Tracks in City Streets 
drawing.  Also show buried roadways if encountered. 

 
45. ENCASEMENTS, CRADLES, ETC. – Shall be called out on both plan and profile 

views and shall follow the Regional Standard Drawings manual. 
 

46. CONCRETE CUTOFF WALL – Are typically used in areas with steep slopes and 
for erosion protection of the pipe.  For requirements and dimensions, refer to the 
Sewer Design Guide.   

 
47. CONTRACTORS NOTES – See the Project Engineer about the notes. 

 
48. SHEET LIMITS FOR PROPOSED PIPE – OPTION A 

MATCH LINE (SEWER) – The proposed pipe shall have limits at the beginning 
and ending of a sheet at 50 or 100-foot stationing whenever possible.  For 
example, 5+00, 7+50.  If this is not possible, the break may occur at the nearest 
10-foot station.  Example, 7+40, 8+60.  Match lines shall be used where the 50 or 
100-foot stations occur.  The match line shall be weight 3, style 0 and be 
perpendicular to the proposed alignment.  Include text indicating the location of 
the continued proposed pipe.  The text size shall be 5.6 and a weight of 2.  For 
example: MATCH LINE STA. 6+00 SEE SHEET 9. 

 
OPTION B (sewer only) – See Sewer Description Section. 
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SEWER DESCRIPTION 
 

PLAN VIEW 
 

1. PROPOSED SEWER LATERALS – Size of circle and text shall be per symbol 
standards.  Circles shall be placed in a uniform line whenever possible.  Label 
sewer laterals 6-inches and larger next to the sewer lateral at the curb location or 
on the lateral line shown vertically. 
 

2. PROPOSED REPLUMB SEWER LATERALS – Add a callout to refer to the 
detail drawing of the proposed alignment. 

 
3. SHEET LIMITS FOR PROPOSED PIPE – OPTION B 

MANHOLE-to- MANHOLE (SEWER) – The proposed pipe shall begin at a 
proposed manhole and end at the nearest proposed manhole towards the end of 
the sheet layout limits.  All proposed manholes in-between the sheet limits shall 
be shown.  Start the next sheet with the same proposed manhole as shown at 
the end of the previous sheet.  Include text indicating the next or previous sheet, 
which continues the proposed pipe alignment.  The text size shall be 5.6 and a 
weight of 2. For example: “SEE SHEET 20 FOR CONT. OF 8” SEWER,” or 
“FOR CONTINUATION OF 8” SEWER SEE SHEET 20.” 

 
4. SEWER MANHOLES, CHANNELING, SPECIAL DESIGN – May require the 

engineer to design special channeling in the manhole, or modify the Standard 
Drawings.  Show the following for special designs: direction of flow, radius of 
curve, manhole number, station, inlet and outlet pipe and their sizes, i.e., section 
lines, stub outs, shelf elevation (inboard and outboard) and any special notes.  
The detail shall be placed on the plan or profile view determined by the engineer. 

 
5. PLAN VIEW SEWER MANHOLES – Show all existing sewer mains and 

manholes. 
 

6. REMOVAL OF EXISTING SEWER MAINS & MANHOLES – No callout is 
required for the removal of an existing sewer main & manhole. The Specifications 
state that the manhole shall be removed along the trench line of the proposed 
pipe.  

 
7. ABANDONMENT OF SEWER MAIN AND MANHOLES – For abandoning 

existing sewer main, call out “ABANDON EX” _“ SWR ” also, show and call out 
for concrete plugs. For existing manholes to be abandoned, the appropriate 
symbol and call out “ABANDON EX. MH.” shall be used. 

 
8. PROPOSED MANHOLE WITH POINT NUMBERS CALLOUT – Represents the 

Northing and Easting Coordinates that is displayed on the Coordinate Index 
Sheet on the plans. 

 

9. PROPOSED MANHOLE CALLOUT – For sewer manholes will be located 
according to the plan view manhole locations.  For example: 

 

PVC LINED  REHAB EX. 
MH_NO_00  MH_NO_00  MH_NO_00 
__________________________________________________________________  _________________________________________________________________  __________________________________________________________________ 

 STA. 0+00.00  STA. 0+00.00  STA. 0+00.00 
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PROFILE VIEW 
 

10. PROPOSED MANHOLE CALLOUT – For proposed sewer manholes to be 

located according to the plan view manhole locations.  For example: 

PVC LINED  REHAB EX. 
MH_NO_00  MH_NO_00  MH_NO_00 
__________________________________________________________________  _________________________________________________________________  __________________________________________________________________ 

 STA. 0+00.00  STA. 0+00.00  STA. 0+00.00 

 
11. PROPOSED SEWER PIPE – The size and slope of the pipe are to be called out 

either above or below the proposed pipe.  The size and slope of the pipe need 
not be repeated between the manhole distances if they are the same, otherwise 
they shall be shown for each distance. 
For example: REHAB 6” PIPE @ 2.00%, 15” PIPE @ 2.00%, SDR-26 15” PIPE 
@ 0.68% 

 
12. LENGTH OF PIPE – The horizontal length being shown between the centers of 

the manholes and below the proposed pipe using dimension lines.  The true 
length of pipe is used when curved lines represent the alignment of a pipe. Place 
dimensions between proposed manholes on the profile view towards the bottom 
of the profile grid. Also, if Match Lines are used, place dimensions between 
manholes where the alignment extends to preceding and/or following sheets. 

  
13. INVERT ELEVATIONS AT MANHOLES – Are to be shown only at the center of 

the manhole for sewer mains 15” and smaller.  All incoming pipes to a manhole 
need not be shown in the profile view. 

 
NOTE: Call out invert elevation of EX MH on the profile view. The information will 
be used for Capitalization of the group job.  

 
14. SEWER ALIGNMENT (PROFILE) – Should be shown downstream to upstream 

starting from the left side of the sheet.  This is because sewers are constructed 

laying pipe upgrade per the Green Book (Pipe Laying).  The profile of the sewer 

will take precedence over the direction of the north arrow. 

15. EXISTING STRUCTURES – That are crossed by the proposed pipe or to be 
connected to the proposed pipe shall be shown.  The crossing utilities shall be 
place accurately based on as-built drawings or obtained from potholing.  Sewer 
elevations may be interpolated between manholes and labeled as calculated 
elevations.  Otherwise, if no elevation is known then “EL UNK” shall be called 
out. 

 
16. EXISTING SEWER MAIN REPLACED IN-PLACE (HORIZ.) – If the existing 

sewer is being replaced in-place horizontally, then the existing sewer shall be 
shown in the profile along with the proposed sewer. 

 
17. VERTICAL CURVES – Shall show the changes in elevations at the deflection of 

the pipe and the horizontal distance between each change in elevation. 
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18. SHEET LIMITS FOR PROPOSED PIPE – OPTION B 
MANHOLE -to- MANHOLE (SEWER) – The proposed pipe shall begin at a 
proposed manhole and end at the nearest proposed manhole towards the end of 
the sheet layout limits.  All proposed manholes in-between the sheet limits shall 
be shown.  Start the next sheet with the same proposed manhole as shown at 
the end of the previous sheet.  Text is not needed to show the next or previous 
sheet because it is shown on the plan view. 
 

19. VERTICAL BREAKS - The proposed pipe and existing pavement / ground shall 
break at an even station. If this is not possible, the break may occur at the 
nearest 10-foot station.  The match line shall be weight 3, style 0.  The text size 
shall be 5.6 and a weight of 2.  For example: MATCH LINE. 

 
   Option: 

 Vertical Scale of 1"= 4' should be used continuous throughout the plans. 
When the grade of the alignment is such that it exceeds the lower or upper limits 
of the profile grid, vertical breaks may be used. If several vertical breaks occur on 
the profile view, a modified scale can be used. For clarity, the profile view may be 
modified using 1”= 8‟ vertical scale. Project alignments should remain at the 

same profile vertical scale, from beginning station to ending station. 
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20. TRUNK SEWER MAINS – These pipes have special conditions to be considered 
during design.  Trunk Sewers are those where the pipe diameter is larger than 15 
inches.  Refer to the Sewer Design Guide. 

 
21. T.O.P. (TOP OF PIPE) – Used for Trunk Sewer Mains. 

 
22. INVERT ELEVATIONS FOR SEWER MAINS 18-INCHES AND LARGER: Show 

the invert elevations for the inflow and outflow of the manhole are to be shown, 
calculate the drop in accordance with the Metropolitan Wastewater Department 
Sewer Design Guide, Section 2.3.6. 

 
NOTE: Call out invert elevation of EX MH on the profile view. The information will 
be used for Capitalization of the group job. 

 
23. HYDRAULIC DATA – Used for Trunk Sewer Mains (18” Diameter and larger). 

Refer to the Sewer Design Guide for proper information needed on the profile. 
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WATER DESCRIPTION 
 
PLAN VIEW 
 

1. PROPOSED WATER SERVICES – Size of circle and text shall be per symbol 
standards.  Circles shall be placed in a uniform line whenever possible.  Water 
services larger than 1” will be labeled next to the service line at the curb location 
shown vertically. 

 
2. STIFF - EXISTING WATER SERVICES – Label each existing water service on 

the plan view. Verify the water service through field check. 
 

3. PROPOSED REDUCERS – Are shown when connecting to a pipe of a different 
diameter. 

 
4. EXISTING REDUCERS – Are not to be shown unless connecting into one or if 

one is required to be removed.  See Symbol Standards Section. 
 

5. HIGHLINING NOTE – If no highlining is required, then a note similar to the 
following: “The existing water mains, fire hydrants and services on this sheet are 
to be kept in service during construction” shall be used.   

 
6. CALL OUT FOR PROPOSED WATER INSTALLATIONS – Shall be provided by 

the Project Engineer, placed in an organized manner on the plans, and shall be 
sequentially numbered per each sheet.  Fittings shall be designated in the 
following order according to the direction of the survey line: BK (back), AHD 
(ahead), LT (left), RT (right). 

 
7. CALL OUT FOR CITY FORCES / CONTRACTOR WORK – Use appropriate cell 

to designate work to be done by City Forces or the Contractor. 
 

8. PROPOSED WATER WITH POINT NUMBERS CALLOUT – This point number 
represents the northing and easting coordinates that is displayed on the 
Horizontal Alignment Coordinate Index Sheet in the plans and shall be placed as 
the last line of the construction note. 

 
9. PRESSURE ZONE – Show the pressure zone boundaries and call out the 

names of the zones, where applicable.  The pressure zones can be found on the 
water gate book pages for the project area. 

 
10. NON-STANDARD DETAILS – should be placed on a specific sheet or on a 

separate detail sheet. 
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PROFILE VIEW 
 

11. WATER STATION CALLOUT – Use appropriate cell to designate station call-
outs.  Examples of where to use the station callouts are: at the beginning and 
ending of contract work, City forces, Air & Vacuum, blow-off valves, Tees, 
Crosses, etc.   

 

 BEGIN AND END CONTRACT WORK- Shall have a station callout and 
either the words BEGIN or END CONTRACT.  This is typically used only 
on proposed water installations by the Contractor. 

 

 BEGIN AND END CITY FORCE WORK – Shall have a station callout 
and either the words BEGIN or END WORK.  This is typically used only 
on proposed water installations by City Forces. 

 
12. INVERT OF WATER PIPE – Place callout “INVERT OF PIPE” with leader to the 

proposed pipe. 
 

 For a pipe diameter of less than 12 inches, only the pipe invert need be 
shown.  

 

 For pipes 12 inches in diameter and larger, the pipe invert and the top of 
the pipe should be shown. 

 
13. PROPOSED WATER PIPE – Any class of pipe other than CL 235 should be 

called out.  For example: 8” PIPE CLASS 305. 
 

14. BLOW-OFFS – Use the proper symbol and callout on the plan and profile views. 
Refer to the Water Department Design Guide for locations. 

 
15. AIR VALVES – Use the proper symbol and callout on the plan and profile views. 

Refer to the Water Department Design Guide for locations. 
 

16. PROPOSED TEES / CROSSES - Call out the station and proposed invert 
elevation of the Tee or Cross. The elevations at that point need only be carried 

out to one decimal point. 

 

17. PERPENDICULAR WATER MAINS - When connecting the proposed water 
main to an existing / proposed the water main it should tie in at the center 
line of the pipe not the invert of the pipe. 

 
18. REPLACING IN-PLACE (WATER) – When replacing in-place, the existing pipe 

shall be shown at its proper elevation on the profile (if known). 
 

19. EXISTING UTILITIES – Existing Utilities that are crossed by the proposed pipe 
or connected to the proposed pipe shall be shown.  The elevation for each will be 
called out if known from as-built drawings or if the elevation was obtained from 
potholing.  Otherwise if no elevation is known, then EL UNK shall be specified. 
EL UNK shall be the callout for all outside utility companies. We are responsible 
for locating their utilities for the Contractor. 
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20. SHEET LIMITS FOR PROPOSED PIPE 
MATCH LINE (WATER) – The proposed pipe shall have limits at the beginning 
and ending of a sheet at 50 or 100-foot stationing whenever possible.  For 
example, 5+00, 7+50.  If this is not possible, the break may occur at the nearest 
10-foot station.  Example, 7+40, 8+60.  Match lines shall be used where the 50 or 
100-foot stations occur.  The match line shall be weight 3, style 0. Include text 
indicating the location of the continued proposed pipe.  The text size shall be 5.6 
and a weight of 2.  For example: MATCH LINE STA. 7+00 SEE SHEET 9. 

 
21. VERTICAL BREAKS - The proposed pipe and existing pavement / ground shall 

break at an even station. If this is not possible, the break may occur at the 

nearest 10-foot station.  The match line shall be weight 3, style 0.  The text size 

shall be 5.6 and a weight of 2.  For example: MATCH LINE. 

22. VERTICAL DEFLECTIONS (GRADE BREAK) FOR PROPOSED 
TRANSMISSION WATER MAINS – Are designated at any deflection of the pipe 
at the joints.  Abrupt vertical grade breaks resulting in upward thrust should be 
avoided. The elevations at that point need only be carried out to one decimal 
point. 
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MISCELLANEOUS PLAN SHEETS 
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MISCELLANEOUS PLAN SHEETS 

 
 

1. WORK BY CITY FORCES –  
 

 Show right-of-way (street) lines, street names, address hundred block 
numbers, existing and proposed water mains and fire hydrants.   

 

 Call out the appropriate locations, edit the numbers to reflect what work 
needs to be done (see construction notes).   

 

 For FH symbols use the cells, but for the proposed FH cell change the 
weight to 4 so the Fire Department can distinguish the difference.  

  

 Show the pressure zone boundaries and call out the names of the zones, 
where applicable.  The pressure zones can be found on the water gate 
book pages for the project area. 

 

 Fill out the table for materials to be supplied by Contractor to City Force. 
 

2. SEWER ABANDONMENT SHEET – Call out the I.E. and the rim of the 
manholes to be abandoned, length, size, type of material of pipe and show the 
locations of the concrete plugs. The information will be used for Capitalization of 
the group job. 
 

3. REHABILITATED SEWER MAIN SHEET – Call out the I.E. and the rim of the 
manholes and the length, size of the sewer mains to be rehabilitated. No need to 
provide profile view. 

 
4. WATER POLLUTION CONTROL SITE PLAN – This sheet is used for projects 

with less than one (1) acre in disturbed soil areas. 
 

5. CURB RAMP SHEET – Call out the locations of the proposed curb ramps and 
list the type of curb ramps in the table. 

 
6. STREET RESURFACING SHEET – Show the areas of resurfacing/slurry and list 

the limits in the table.  
 

7. HORIZONTAL ALIGNMENT COORDINATE INDEX REPORT –  

 
8. REPLUMB DETAIL SHEET – The detail drawing of each property location to be 

replumbed, and should be enlarged enough to see the proposed lateral 
alignment.  

 
9. FIRE DEPARTMENT INFORMATION SHEET – This is showing an example of 

information that the Fire Department wants when submitting the Fire Protection 
Review for the project area by the engineer. 
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NEW SEWER MAIN
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SHEET NO’s  
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SEE SHEETS

7 

Report Results

�                        Horizontal Alignment Report

�Project Name: w3c31c                      Alignment: 31stc1

Pt #  Station      Point     Northing (Y)   Easting (X)

100    0+00.0000   POB        1841765.9677   6291783.3775

  Tangent=     74.5711  Bearing=S  0^00’00.0000" E

101    0+74.5711   PI         1841691.3966   6291783.3775

101    0+74.5711   PI         1841691.3966   6291783.3775

  Tangent=     21.9819  Bearing=S 30^15’39.2491" W

102    0+96.5530   POE        1841672.4100   6291772.3000

Project Name: w3c31c                      Alignment: 31stc2

Pt #  Station      Point     Northing (Y)   Easting (X)

103    1+00.0000   POB        1841767.1689   6291451.5126

  Tangent=    331.8671  Bearing=S 89^47’33.4185" E

104    4+31.8671   PI         1841765.9677   6291783.3775

104    4+31.8671   PI         1841765.9677   6291783.3775

  Tangent=    132.6773  Bearing=S 89^47’14.4959" E

105    5+64.5444   POE        1841765.4753   6291916.0539

Project Name: w3c31c                      Alignment: 31stc3

Pt #  Station      Point     Northing (Y)   Easting (X)

106    0+00.0000   POB        1841765.4753   6291916.0539

  Tangent=    355.0000  Bearing=N  0^08’23.7515" E

107    3+55.0000   PI         1842120.4742   6291916.9209

107    3+55.0000   PI         1842120.4742   6291916.9209

  Tangent=     44.0000  Bearing=N 54^56’08.6539" W

108    3+99.0000   POE        1842145.7520   6291880.9065

Project Name: w3c31c                      Alignment: 31stc4

Pt #  Station      Point     Northing (Y)   Easting (X)

109    1+00.0000   POB        1842146.9084   6291430.9080

  Tangent=    348.4717  Bearing=S 89^51’08.1066" E

110    4+48.4717   PI         1842146.0098   6291779.3785

110    4+48.4717   PI         1842146.0098   6291779.3785

  Tangent=    101.5283  Bearing=S 89^51’16.2533" E

108    5+50.0000   POE        1842145.7520   6291880.9065

Project Name: w3c31c                      Alignment: 31stc5

Pt #  Station      Point     Northing (Y)   Easting (X)

111    0+00.0000   POB        1842146.0098   6291779.3785

  Tangent=    190.0951  Bearing=N  0^07’25.6349" E

112    1+90.0951   POE        1842336.1045   6291779.7892

Project Name: w3c31c                      Alignment: 31stc6

Pt #  Station      Point     Northing (Y)   Easting (X)

113    1+00.0000   POB        1842337.0132   6291458.2563

  Tangent=    321.5342  Bearing=S 89^50’17.0664" E

114    4+21.5342   POE        1842336.1045   6291779.7892

HORIZONTAL ALIGNMENT 

COORDINATE INDEX REPORT
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