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Chapter 1 
INTRODUCTION 
 
 
The primary deliverable for the Water CIP is the mylar hardcopy, which is the legal document.  
However, most of the drawings produced for the Water CIP will be generated with CADD.  The 
City plans to use the CADD files created during the predesign, design and construction of Water 
CIP facilities over the lifetime of those facilities.  The structure and format of the CADD files, 
therefore, are of special importance to the City.  Directly related to the structure and format of 
the CADD files are the drafting standards used to present the information portrayed by the 
drawings.  This Book 5 discusses both CADD Standards, Chapter 2, and General Drafting 
Standards, Chapter 3. 
 
For certain smaller contracts, the DESIGN CONSULTANT may choose to prepare drawings 
manually.  These General Drafting Standards therefore contain information pertaining to hand 
lettering, line styles and like design criteria. 
 

1.1  Purpose 
 
These standards are provided to assist the DESIGN CONSULTANTS in achieving the following: 
 

• Graphic consistency and uniformity in all contract drawings. 
 

• Consistent and uniform symbology and abbreviations used in all contract 
documents, minimizing confusion in the interpretation of those documents. 

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

 
• A basis from which the management and utilization of the data, both graphic and 

nongraphic, produced for the Water CIP may be organized and integrated for 
future use by the Water Department . 

 
• A foundation from which Water CIP coordination and interfacing may be 

streamlined and efficient. 
 

1.2  Scope 
 
These CADD Standards and General Drafting Standards cover most drafting situations 
encountered in the preparation of drawings for most Water CIP projects.  Water CIP projects 
include reservoirs, pumping stations and water piping systems. In situations not addressed by 
these standards, the DESIGN CONSULTANT is expected to use good professional judgment in 
developing its own standards so that the contract documents are clear and concise.  
 
These standards are not intended to be a design textbook or a substitute for professional 
experience. 
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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 a variety of CADD systems.  However, 
to be compatible with the City, all non-MicroStation CADD files must be translated into 
MicroStation format.  The DESIGN CONSULTANT develops standards for any non-MicroStation 
CADD system that permits conversion to MicroStation file format, so that the resulting 
MicroStation files conform to the requirements set forth in this chapter. 
 
The terminology of this CADD Standard follows customary usage for MicroStation systems, 
recognizing that other CADD systems use different terms for similar concepts. 
 
The Water Department intends to use the MicroStation tag data function to collect data 
electronically for use with the Documentum Drawing Management System.  The MicroStation 
drawing file will also be used to collect data for the City’s graphic information system (GIS) 
system.  Therefore, strict adherence is essential to the General Drafting Standards and CADD 
Standards governing the information presented on the drawings and the setup of the 
MicroStation files. 
 
The scope of these standards is to provide the following quality characteristics in the CADD files 
generated as part of the Water CIP: 
 

1. Hierarchical computer directory structure that allows groups of files from  various 
 sources to be easily incorporated into the overall directory structure used by the 
Water Department. 

 
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 
interdiscipline 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. 

 
6.  Uniformity in major aspects of CADD design such as units of measurement, text 

size and font, border and title block data. 
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2.2 Responsibilities of Program Team Members 
 
The following responsibilities apply to all Water CIP activities. 
 
2.2.1 CIP CADD Coordinator 
 
For administrative purposes, the Water CIP is composed of three groups: North City, South 
City, and Treatment Plants.  Each group is administered by a Senior Civil Engineer, assisted in 
CADD matters by a CADD Coordinator.  The CADD Coordinator is the primary CADD contact 
for all projects administered by the respective group (i.e., North City, South City).  The CADD 
Coordinator is responsible for coordinating all CADD and GIS activities within the group.  
Throughout this document, references to the Water CIP CADD Coordinator refer to the Water 
CIP CADD Coordinator for the group administering the DESIGN CONSULTANT’s contract. 
 
The CIP CADD Coordinator’s  role is as follows: 
 

• In conjunction with the other CADD Coordinators, coordination of all CADD 
policy issues relating to the Water CIP. 

 
• Distribution and maintenance of all Water CIP electronic data pertinent to the 

respective group. 
 

• Oversight, within a group, of each DESIGN CONSULTANT’s implementation of 
and adherence to the Water CIP CADD Standards. 

 
• In conjunction with the CADD Coordinators of the other Water CIP groups, 

maintenance of the Water CIP CADD Standards. 
 

• Performance of the  final quality control checks on CADD files pertaining to the 
respective group before turnover to the Water Department. 

 
• Ensuring that delivered CADD files are uploaded into the CIP Drawing 

Document Management System. 
      
2.2.2 Design Consultant CADD Contact 
 
Each DESIGN CONSULTANT for the Water CIP is responsible for compliance with the CADD 
Standards and the CADD Standards by all subconsultants to the DESIGN CONSULTANT. 
 
Each DESIGN CONSULTANT designates a CADD Contact.  The CADD Contact is the primary 
contact for the appropriate CIP CADD Coordinator.  The CADD Contact should be a key person 
on the project who understands MicroStation file issues and is fully versed in the Water CIP 
CADD Standards.  The role of each DESIGN CONSULTANT’s CADD Contact is as follows: 
 

• Implementation of and adherence to Water CIP CADD Standards. 
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• Quality assurance of Contract Document drawing files for compliance with Water 
CIP CADD Standards. 

 
• Coordination and communication with the appropriate Water CIP CADD 

Coordinator. 
 

2.3 Information Control Procedures 
 
The following procedures apply to the acquisition, exchange and submittal of all CADD-related 
files. 
 
2.3.1 Requesting Electronic Data 
 
Requests for updated information should be directed to the CADD Coordinator of the Water CIP 
group administering the DESIGN CONSULTANT’s contract. 
 
2.3.2 Exchange of Electronic Data/Interim Submittals 
 
The exchange or transmittal of electronic data from DESIGN CONSULTANT to DESIGN 
CONSULTANT is not permitted.  All electronic data distribution must be through the appropriate 
Water CIP CADD Coordinator. 
 
When required by design considerations, a Water CIP CADD Coordinator contacts a 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 Water CIP 
CADD Coordinator reviews the electronic data for compliance with Water CIP CADD Standards. 
 
2.3.3 Transmitting Electronic Data to Water CIP 
 
All electronic submittals must be addressed to the CIP Project Manager administering the 
DESIGN CONSULTANT’s contract.  Transmittal requirements are described in detail in Section 
2.13. 
 

2.4 Water CIP Deliverables 
 
For legal purposes, the primary deliverable for engineering drawings is mylar plots with original 
signatures and seals.  However, delivery of the corresponding electronic data for CADD 
drawings is also required.  The required format, media and documentation are specified in 
Sections 2.13.4 through 2.13.6. 
 
ALL CADD file final deliverables must be as-built to reflect actual constructed conditions.  Files 
determined by a Water CIP CADD Coordinator to be not in compliance with the Water CIP 
CADD standards are returned to the DESIGN CONSULTANT for correction and re-submission.  
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In addition to the scheduled CADD submittals, the DESIGN CONSULTANT must also be 
prepared to submit design files or contract document drawing files in electronic format at the 
request of the Water CIP Project Manager. 
 
Because of the distinct difference between pipeline work, as characterized by plan and profile 
drawings, and other facility work, characterized by such drawings as P&IDs, site plans, floor 
plans, utility and mechanical drawings, etc., and the intended use of the resulting CADD files by 
the Water Department, the CADD requirements discussed throughout these CADD Standards is 
categorized as “Pipeline” drawings and “A&E” drawings. 
 
2.4.1 Pipeline Drawings 
 
Pipeline drawings are submitted in MicroStation “dgn” reference file format.  The DESIGN 
CONSULTANT submits the contract document drawing files and the associated reference files, 
including any aerial survey and XYZ files used.  The DESIGN CONSULTANT also provides a 
consistent logical naming convention used to attach the reference files.  The reverse side of the 
“Design File Log” is used to document the reference file logical naming conventions.  See 
Attachment 2-1.  The City must be able to successfully plot the contract document drawings on 
the City’s system.  See Section 2.9 for additional plotting requirements. 
 
2.4.2 A&E Drawings 
 
All A&E drawings (pumping stations, reservoirs and other facility drawings) are self-contained 
drawing files in MicroStation “dgn’ format.  That is, the design file and the contract document 
drawing file are the same.  If reference files have been used during the course of A&E design, 
they are merged into the drawing files before this submittal. 
 
The DESIGN CONSULTANT must translate all drawing files generated with another CADD 
system into MicroStation “dgn” format.  Special requirements for translated files are described in 
Section 2.12.2. 
 

2.5 Drawing Size 
 
The standard drawing size for Water CIP Contract Document drawings is D size which is 
defined as  34 x 22 inches.  For the BODR some drawings or figures may also be B size, 11 x 
17 inches, or A size 8-1/2x 11 inches. 
 

2.6 Water CIP CADD File Specifications 
 
The following CADD file specifications apply to MicroStation files. 
 
2.6.1 General 
 
In general, the DESIGN CONSULTANT may generate design drawings using any CADD 
system and any design application software customarily used.  The deliverable CADD drawing 
files, however, must be in MicroStation dgn format and conform to the Water CIP CADD file 
specifications described below. 
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To aid the DESIGN CONSULTANT, certain electronic files are made available through the 
appropriate Water CIP CADD Coordinator.  The latest version of the following types of 
electronic files are available.  The figures referred to in Chapter 3 are samples only.  The 
DESIGN CONSULTANT obtains the latest version from the appropriate CADD Coordinator. 
 

• Cover Sheet for CIP drawings (see typical, Figure 3-15) 
• Seed Files for Surveying, Civil Site and Pipeline Drawings 
• Seed Files for General, Nonscaled Drawings 
• Seed Files for A&E Design Drawings 
• Template Seed File for Plan and Profile Drawings (see Figure 3-16) 
• CIP Typical Drawing Border with Title Block (see Figure 3-2) 
• Cell Libraries 
• Font Resource File 
• Color Table 
• Pen Tables 
• Customized Line Styles 

 
Attachment 2-2 lists the available files in tabular form, showing file name, description, intended 
use and the interrelationships between the files. 
 
2.6.2 File Naming Conventions 
 
CADD file names follow the “eight dot three” convention.  The file name is a maximum of eight 
characters long, with a three-character extension.  The extension is the standard MicroStation 
“dgn,” or, if an Intergraph application program is used, the application default extension. 
 

A.  A&E Drawings 
 

The primary file naming convention for the Water CIP is based on the drawing 
number.  The basic approach is to use the drawing number as the file name so that a drawing 
file is uniquely identified as a specific drawing.  To accomplish this, the file name for A&E 
drawings such as plans, elevations, details and schematics consists of three parts plus the 
“dgn” extension (refer to Chapter 3, Section 3.18.7, for additional information about drawing 
numbering). 
 

Drawing No.     Discipline Designator      Sequence No . dgn 
 

Example: 19905 m 12 . dgn 
 
Drawing Number – each Water CIP project is assigned a five-digit number by the City; 19905 in 
the example above. 
 
Discipline Designator – a single-character code used to identify a drawing as civil, structural, 
electrical, etc.; m (mechanical) in the example above.  The single-character discipline 
designators are listed in Table 3.6 of Chapter 3, Drafting Standards. 
 
Sequence Number – a sequential number between 1 and 99; 12 in the example above. 
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B.  Pipeline Drawings 
 

If the DESIGN CONSULTANT does transmission main piping, the name of the 
contract drawing CADD file follows the A&E file naming convention explained above.  Again, the 
drawing number is the key part of the name. 
 

Example: 29925 c 08 . dgn 
 
The drawing file name in the example consists of the drawing number (29925), the discipline 
code (C), and the drawing number (08).  Leading zeros are used for numbers less than 10. 
 
Design file and reference file names consist of the five-digit drawing number and a two- or 
three-character file type code. 
 

Drawing No.  File Type . dgn 
 

Example: 29925 esi . dgn 
 
File Type – two- or three-character file-type code, esi (existing site) in the example. 
 
Suggested file type codes: 
 

pla Plan 
pro Profile 
sur Survey File 
aer Aerial File 
esi Existing Site 
nsi New Site 
eut Existing Utilities 
nut New Utilities 

 
The DESIGN CONSULTANT may devise other file-type codes to match its routine design 
process.  However, the description of the file must be clearly specified on the second line of the 
Design File Log sheet (see Attachment 2-1). 
 
2.6.3 Seed Files 
 
Seed files are furnished to the DESIGN CONSULTANTS by the appropriate Water CIP CADD 
Coordinator.  Three categories of seed files are available for the Water CIP. 
 

A. Site Plans/Pipeline Drawings 
 

Site plans for facilities such as storage reservoirs and pumping stations as well 
as plan and profiles must be developed using the cip832d.dgn seed file provided by a Water 
CIP CADD Coordinator (see Attachment 2-2).  The facility or pipeline must be located on the 
design plane with real world Lambert Zone 6 coordinates, and must be drawn full size, using 
actual dimensions.  The seed file is set up so that the entirety of the City of San Diego fits on 
the design plane.  
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B.  A&E Drawings 
 

A&E drawings are developed using the cips1282.dgn seed file.  This is a 
standard A&E 2D seed file with feet and inches and 8000 parts to the inch where dimensioning 
is in eighths of an inch.  A companion 3D file is also provided.  See Attachment 2-2. 
 
The following drawings are developed using this seed file. 
 

• Architectural design, including the Project Architect application program 
• Mechanical, structural and electrical design 
• Section and Detail sheets 

 
C.  General Drawings 

 
General drawings and nonscaled drawings such as process and instrumentation 

drawings and electrical single-line diagrams are developed using the cips1212.dgn seed file.  
This is a general purpose 2D seed file set up with feet and inches and 1000 parts to the inch 
(see Attachment 2-2).  Drawings of mechanical parts where dimensioning is in thousandths of 
an inch are developed with this seed file. 
 
2.6.4 CADD File Parameters 
 
The CADD seed file parameters for working units and global origin for the Water CIP pipeline 
and civil files are summarized in Attachment 2-3.  
 

A. Working Units 
 

The working units for typical applications are listed below. 
 

1.  Civil site drawings, aerial surveys, plan and profiles, INROADS 
1:10:1000 

 
2.  Architectural, mechanical, structural, electrical design 1:12:8000 

 
3.  General nonscaled drawings and figures, process and instrumentation 

1:12:1000 
 

B. Global Origin 
 

The global origin for  A&E and general drawings, including mechanical scaled 
drawings and schematic diagrams, is the center of the MicroStation design plane.  The value for 
the global origin for these drawings is GO = 214748.36, 214748.36, 214748.36,  For a two- 
dimensional file, the third value is omitted.   
 
For aerial survey files, the City of San Diego Survey Section, Engineering and Capital Projects,  
established global origin values that make the MicroStation design plane capable of mapping 
the City of San Diego boundary when using Lambert Zone 6 Coordinate values in NAD83.  The 
Water Department adopted the same global origin values for aerial survey files, civil drawings 
and any design files used with site locations.  For a three-dimensional file the values are: 
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NAD83: GO = -6165251.6353, -1772251.6353, 214748.3648 

For a two-dimensional file, the third value is omitted.   The numbers are shown in the displayed 
format.  If the global origin must be set in a file, key in the value above with the opposite 
algebraic sign. 
 

C. Grid Units 
 

The standard for grid units varies depending on the type of file and its associated 
working units.  For files with WU = 1:10:1000, the grid units are one minor grid per subunit and 
one major grid per 10 subunits, so that there is one major grid per foot.  For files with WU = 
1:12:1000 and WU = 1:12:8000, one minor grid per subunit and one major grid per 12 subunits 
also puts one major grid per foot.     
 
2.6.5 Level Structure 
 
For A&E drawings the DESIGN CONSULTANT is free to use the level structure it normally 
uses. However, the DESIGN CONSULTANT must complete a Design File Log sheet for each 
CADD file to document the levels used in that file.  The Design File Log sheet is included with 
all submittals (see Section 2.13.6).  A blank Design File Log sheet is provided in Attachment 2-
1. 
 
The City of San Diego standard 2D level structure is used for all pipeline drawings.  This level 
structure is shown in Attachment 2-4. 
 
2.6.6 Fonts 
 
MicroStation Font 1 is the basic text font for the Water CIP.  It is a vertical (not slanted), 
proportionally spaced, non-area fill (stick) font that is delivered with every MicroStation system.  
General drawing annotation is done using this font.  Font 26 is used for the Greek letters 
needed for scientific or mathematical symbols.  Font 50 is the vertical, monospaced, non-area 
fill font used for charts and columnar tabulations.  Font 77 is the filled font that appears in the 
standard border.  Font 102 is the symbol font that is delivered with MicroStation.  The upper-
case “C” of Font 102 is the standard arrowhead for automatic dimensioning and for note leader 
lines. 
 
The DESIGN CONSULTANT’s font library should include, at a minimum, MicroStation fonts 1, 
26, 50, 77 and 102.  The use of other fonts is not recommended.  If the DESIGN CONSULTANT 
feels the need to use other fonts for specific purposes, its CADD Contact must submit a written 
request and justification to the appropriate Water CIP CADD Coordinator. If special fonts are 
used on the Water CIP, they must be submitted along with the drawing files.  
 
The City font resource file is available for use by the DESIGN CONSULTANT, and may be 
obtained from a Water CIP CADD Coordinator.  It is named SDFONT.RSC. 
 
2.6.7 Text 
 
The minimum text height for D sized drawings (34 x 22 inches) is 0.12 inch.  Normally, text 
width is equal to text height.  Spacing between lines is equal to one-half of text height.  Plots 
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used as half-size drawings may have text which is half as large, since further reduction of these 
sheets is unlikely.  Larger text sizes may be used as required. 
 
Examples of specific text applications for pipeline drawings, with text size and weight indicated, 
are provided in the publication “CADD TEXT AND SYMBOL STANDARDS” published by the 
Water and Wastewater Facilities Division, Engineering and Capital Projects Department.  This 
publication is available to the DESIGN CONSULTANT from a Water CIP CADD Coordinator. 
 
2.6.8 Line Styles 
 
The basic line styles used for the Water CIP are the standard line styles provided with 
MicroStation software.  Water Department electronic customized line styles are also available 
from a Water CIP CADD Coordinator.  The custom line styles are shown in Attachment 2-5.   
 
2.6.9 Borders 
 
Border files are provided by a Water CIP CADD Coordinator.  The standard border files are: 
 

Name   Working Units Application 
cipb101.dgn  1:10:1000  Civil/Surveying/Pipelines 
cipb128.dgn  1:12:8000  A&E Drawings 
cipb121.dgn  1:12:1000  General Drawings/Nonscaled 

 
Each border is intended to be used with the corresponding seed files, as illustrated by 
Attachment 2-2. 
 
For most files, the border is a reference file.  See Figure 3-2 for an example. 
 
2.6.10 Title Block 
 
Specifications for filling in the title blocks (text height, weight, etc.) for the standard borders are 
illustrated in Attachment 2-6. 
  
2.6.11 Color Table 
 
The City color table is available upon request from a Water CIP CADD Coordinator.  The color 
table name is sdcolor.tbl.  This color table is used with all CADD files so that they look right on 
the City CADD system. 
 

2.7 Water CIP Drafting Standards 
 
The Water CIP drafting standards have two parts:  general drafting standards and standard 
CADD symbols. 
 
2.7.1 General Drafting Standards 
 
The drafting standards that govern all drafting for the Water CIP are provided in this book in 
Chapter 3, General Drafting Standards. 
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2.7.2 Water CIP CADD Drafting Standards 
 
The Water CIP CADD drafting standards are defined as the standard CADD symbols contained 
in the following three cell libraries: 
 

• cipeuti.cel Existing Utilities (See Attachment 2-7) 
• cipputil.cel Proposed Utilities (See Attachment 2-8) 
• cipae.cel A&E Symbols  (See Attachment 2-9) 

 
The libraries cipeutil.cel and cipputil.cel are provided for showing existing utilities and proposed 
utilities on pipeline project drawings.  The library cipae.cel provides common symbols used by 
all disciplines on A&E facility drawings.  The common symbols include items such as the north 
arrow, section cut symbols, column balloons, common material symbols and graphic scales.   
These libraries are provided to aid the DESIGN CONSULTANTS in producing a uniformity in 
presentation on the Contract Document drawings.  Discipline-specific symbology is left to the 
discretion of the DESIGN CONSULTANTS.  They may use the discipline-specific libraries they 
customarily use.  However, any cell libraries used on the Water CIP are considered to be 
project deliverables that must be transmitted with the CADD files.  As such, the DESIGN 
CONSULTANT must maintain a log of the cells in each library used by completing a Cell Library 
Log form for each library.  In addition, a Cell Design Log must be completed for each cell used.  
Prior approval must be obtained from the Water CIP Project Manager for all cells created by the 
DESIGN CONSULTANT.  The Cell Design Log documents the cell’s appearance, inherent 
characteristics and placement instructions.  Nested cells are not permitted.  The Cell Library 
Log and Cell Design Log are found in Attachment 2-10. 
 
Cells in design files must maintain their status as a complex element.  Complex status should 
not be dropped unless for a specific reason, such as modifications to the symbol.     
 

2.8 Tag Data 
 
The City is investigating the development of automated techniques for electronically capturing 
tag data from the CADD files for input into the Documentum Document Management System 
used by the City.  When such techniques are put in place, the DESIGN CONSULTANT will be 
notified that the use of the tag data functionality of MicroStation is a requirement.  Instructions 
will be provided.   
 

2.9 Plotting 
 
The plotting operation significantly influences the appearance of the finished product.   
 
The DESIGN CONSULTANT produces D-sized sheets for most drawings.  The outer edge of 
the D-sized paper is 34 x 22 inches (the trim line).  The size of the plotted border is somewhat 
smaller, to provide margins.   
 
The Water CIP CADD Coordinator also furnishes a black and white color table, two pen tables 
for controlling line weight, and two pen tables for screening contours when aerial survey files 
are used as reference files. 
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Water CIP personnel must be able to duplicate each CADD mylar by plotting the associated 
CADD file on the City’s system.  The DESIGN CONSULTANT should use the Save Settings 
feature to ensure that the display parameters set for its final mylar plotting is retained when the 
City makes a duplicate plot on its system for comparison.  The two plots must be identical. 
 

2.10 Digital Mapping 
 
2.10.1   Global Origin 
 
Survey control for the Water CIP are established using the global positioning system (GPS).  All 
digital mapping is based on the California Coordinate System Zone 6, NAD83 Coordinate Base. 
 Intergraph design files have a global origin of x = -6165251.6353, y = -1772251.6353, z = 
+214748.3648 to allow for the NAD83 coordinate values.  The numbers are shown in the 
displayed format.  If it is necessary to set the global origin of a file, key in these values with the 
opposite algebraic sign. 
 
2.10.2   Working Units 
 
Intergraph design file working units are 1, 10, 1000 B i.e., Feet (master units), 10ths of a foot 
(sub units), and 10000ths of a foot (positional units).  Use a ‘ symbol for foot annotations, and 
“th” for tenths annotations in the working units tutorial.   
 
(Note: These parameters are provided in the cip83...seed files (see Attachment 2-2). 
 
2.10.3   Digital Mapping CADD File Parameters 
 
The appropriate City of San Diego cell library, level structure and seed file parameters are used 
to place all elements in the design file, with strict adherence to working units and seed file 
global origin.  The base map level structure is found in Attachment 2-4.  The most current 
version of the necessary seed files and cell libraries are obtained from a Water CIP CADD 
Coordinator.  
 
2.10.4   Quality Control 
 
All graphic elements the project design file must adhere to appropriate MicroStation element 
definitions to allow for error-free translation of design files from 3D to 2D.  If the design file is 
observed to have incorrect element definitions which produce errors in these 3D-to-2D 
translations, or produce errors when used with other Intergraph application software, the 
DESIGN CONSULTANT must correct any errors or deficiencies in the design file related to 
incorrect graphic element definitions, etc. 
 
Note: To prevent project delays, the DESIGN CONSULTANT should review each design file 

using an appropriate file checking program, (i.e., MicroStation EDG, File Fixer, etc.).  
This helps to identify and correct any element definition and/or design file format errors 
prior to receipt of the files by the Water CIP. 
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2.10.5   Water CIP Digital Mapping Deliverables 
 
Digitized graphic data files of topographic mapping for the Water CIP are 3D dgn format for 
MicroStation software, furnished on CDs prepared according to the ISO 9660 specification.  
Disks are furnished to the appropriate Water CIP CADD Coordinator with each checkprint, and  
with the final submittal.  
 
A separate Breakline/Spot elevation XYZ file is provided which contains all planimetric and 
topographical features necessary to create an accurate digital terrain model (DTM) of the 
mapping area, also in MicroStation 3D dgn format.  The contours are generated from this DTM 
data. 
 

2.11 Geographic Information System 
 
The Water Department plans to automate the process of electronically capturing GIS 
information from the CADD drawing files and entering that information into its GIS system.  
When the automation process is complete, the DESIGN CONSULTANTS will be notified of the 
necessary formatting requirements for the electronic capture of specific GIS information. 
 
Currently, information is entered manually into the Water Department’s GIS database from 
information gathered from CIP drawings.  To aid in this process, CADD drawings should include 
the type, size, materials used, exact location and other information applicable to the installation 
and maintenance of all Water facilities, including the following: air valves, back flows, blow offs, 
hydrants, mains, meters, regulating valves, system/isolation valves, and services.  When 
construction options have been given, the final as-built drawings must reflect the exact field 
conditions. 
 

2.12 Quality Requirements 
 
The following requirements apply to all CADD files produced for the Water CIP. 
 
2.12.1   Quality Assurance/Quality Control 
 
DESIGN CONSULTANTS are responsible for performing Quality Assurance/Quality Control 
procedures to ensure that they and their subconsultants adhere to the Water CIP CADD 
Standards.  A program such as “SpecChecker” by Axiom should be used to electronically detect 
and correct MicroStation user errors.  Problems encountered by DESIGN CONSULTANTS in 
adhering to the CADD Standards are to be brought to the attention of the appropriate Water CIP 
CADD Coordinator. 
 
The Water CIP CADD Coordinator audits each DESIGN CONSULTANT’s electronic output at 
least twice over the contract period.  The Water CIP CADD Coordinator addresses any 
deviations by the DESIGN CONSULTANT from the Water CIP CADD Standards.  The Water 
CIP CADD Coordinator reports audit findings to the appropriate Water CIP Project Manager. 
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2.12.2 Translated Files 
 
Translated CADD files must meet the same quality requirements as CADD files created with 
MicroStation.  Any unusual or abnormal characteristics will render a design file unacceptable.  
The following points are examples of quality requirements. 
 

1. Working unit resolution must be correct.  Elements must be at a reasonable 
scale.  Round-off problems can occur when going from less precise decimal-
number systems to the Intergraph integer-accuracy system. 

 
2. Complex elements must be preserved.  A file consisting of all line segments is 

unacceptable.  Typical complex elements are cells, text, line strings, blocks, 
shapes, circles, ellipses and arcs. 

 
3. Closed shapes must be closed precisely. 

 
4. Line strings and curve strings must match precisely at each vertex and each 

string must be formed as a continuous, complex element. 
 

5. Elements filled with color must use the “fill” parameter.  The use of multiple 
elements to create solid area fill is unacceptable. 

 
6. The text font and size requirements must be preserved in the translation set 

forth in Sections 2.6.6 and 2.6.7 of the Water CIP CADD Standards.  Text that 
does not fit into shapes, but is obviously too large or too small in the context of 
the drawing, is unacceptable.  Text must come out as MicroStation Font 1. 

 
7. Most CADD systems have the flexibility to organize data.  These methods must  

be successfully translated into levels and graphic groups that are consistent with 
the discipline level logs. 

 
8. Color, line weight, line style and area patterning must be translated. 

 
9. If a special symbol font is used by the original CADD system, a corresponding 

symbol font must be created for the MicroStation design files after translation. 
 

10. There must be no graphic elements outside the drawing prior to translation.  
 

2.13 Transmittal 
 
The following requirements apply to the final submittal of all Contract Document drawings and 
associated CADD files. 
 
2.13.1   Preparation for Transmittal 
 
The DESIGN CONSULTANT may not transmit unnecessary files.  Transmitted files must  
contain no deleted elements and no empty bytes.  All files must be compressed. 
 
The following format applies to Contract Document drawing files.  Only views one and five are 
turned on.  View one is a close-up of the title block with text that identifies the drawing.  View 
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five is an overview of the entire drawing.  Plotting parameters are displayed outside the border.  
Any levels that are not part of the final drawing are turned off.  The text node display is  turned 
off. 
 
2.13.2   CADD Transmittal Form 
 
The DESIGN CONSULTANT must include a CADD File Transmittal Form (Attachment 2-11) 
with every delivery of computer files and CADD plots.  The Document Control Number box on 
the form is for Water Department use only and should be left blank.  Consultant, date, site, 
contract and task are for identification.  Media type and count are for verification that all tapes or 
discs, arrived.     
 
Each file name, drawing number (contract design document number from the title block), if any, 
its transmittal status (preliminary, final, revised), and the size of the plot transmitted (if any) is 
written in the areas provided on the CADD File Transmittal Form.  The full device/directory path 
is given for each file name.  Additional forms should be used if the length of information about 
transmitted files makes this necessary. 
 
The DESIGN CONSULTANT also attaches a computer printout to the transmittal form showing 
the file name, size in bytes or blocks, and date last modified for each file.  The DESIGN 
CONSULTANT verifies that the list of files on the transmittal form agrees with the list of files on 
the computer printout.  Both lists are required and must be submitted together. 
 
2.13.3   CADD Acceptance Form 
 
Each Water CIP Project Manager receives each delivery from the DESIGN CONSULTANTS 
according to the procedure shown on the CADD File Acceptance Form (Attachment 2-12).  A 
copy of the completed form is returned to the DESIGN CONSULTANT.  The original is filed with 
the Water Department. 
 
2.13.4   CADD Transmittal Media 
 
Electronic deliveries to the Water CIP are transmitted on compact discs or tape cartridges.  The 
DESIGN CONSULTANT uses either of these media unless an exception is granted in advance 
by the appropriate Water CIP CADD Coordinator. 
 
Specifications for Compact Disc: 
 

• Name: A CD-ROM (also known as a data CD) is a compact disc used to store 
computer data. 

 
• Made so that the disc can be read by any Windows operating software 

(Windows95, 98, NT). 
 
Specifications for the QIC-80 Format Tape: 
 

• Made so that the tape can be read using a Colorado 350 tape drive 
 
Alternative Media: 
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• A 100MB ZIP disc may be used as an alternate medium.  Prior written 
permission must be obtained from the Water CIP before a ZIP disc can be used. 

 
2.13.5   Media Labels 
 
The DESIGN CONSULTANT furnishes a permanent label on each tape cartridge or disc which 
clearly shows the following information: 
 

• Consultant, Site, Contract, Task 
• Date 
• Item within total count (for example, 2 of 5) 
• System used to create the delivery  
• Information needed to retrieve files, including command and device/directory 

 
2.13.6   Transmittal Package 
 
The following is a summary of the items mentioned throughout the CADD Standards that the 
DESIGN CONSULTANT must deliver to the appropriate Water CIP Project Manager.  The 
applicability of each item in the list depends on the scope and nature of the CADD work done by 
the DESIGN CONSULTANT.  In cases of doubt, the material should be transmitted to the Water 
CIP Project Manager for evaluation. 
 

• Mylar plots with original signatures and seals 
• MicroStation format Contract Document drawing file corresponding to each plot 
• MicroStation format design files used as reference files 
• Plotting parameter files of all types 
• Font libraries (if different from Water Department libraries) 
• Cell libraries  
• Patterning libraries 
• Color tables 
• Aerial survey contour map files with corresponding X, Y, Z point coordinates in 

ASCII files 
• All parameter files associated with the use of Intergraph application software 
• Forms, as shown in the Appendices: 

Design File Log (Attachment 2-1) 
Cell Library Log (Attachment 2-10) 
Cell Design Log (Attachment 2-10) 
CADD File Transmittal (Attachment 2-11) 

• Acceptable media (CD, tape, disk) with label 
 

2.14 References 
 
CADD Text and Symbol Standards 
Water and Wastewater Facilities Division, Engineering and Capital Improvements Department 
 
Book 5, Chapter 3, General Drafting Standards 
Water CIP Program 
 
ISO 9000 
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Attachment 2-1 
Design File Log (Front and Back) 
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Attachment 2-2 
CADD Files Available to Design Consultants 
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Attachment 2-4 
The City of San Diego Level Structure 
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Attachment 2-3 
Seed File Defaults and Parameters 

(cip833d.dgn, cip832d.dgn) 
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Attachment 2-5 
Custom Line Styles 
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Attachment 2-6 
Standard Title Block 
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Attachment 2-7 
Cell Library: Existing Utilities (cipeutil.cel) 
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Attachment 2-8 
Cell Library:  Proposed Utilities (cipputil.cel) 
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 Attachment 2-9 
 Cell Library:  A&E Common Symbols and Graphic Scales 
 (cipae.cel) 
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 Attachment 2-10 
 Cell Library Log/Cell Design Log 
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 Attachment 2-11 
 CADD File Transmittal Form 
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 Attachment 2-12 
 CADD File Acceptance Form 
 
 


