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Inclusion of BIM and Revit verbiage to OC San 
CAD Standard Manual 
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1.2 Objective 

This manual describes the application of Computer Aided Design (CAD) and Building 
Information Modeling (BIM) standards and procedures at the Orange County Sanitation 
District (OC San). The manual is part of an enterprise-wide effort to develop data 
standards that address the entire life cycle of facilities within the OC San service area. 

This manual is not intended to be a substitute for specific training in the use of CAD, 
Revit (BIM) or other related software packages. 

1.3 Scope 

The OC San CAD/BIM Manual is intended to provide OC San staff and consultants with 
information normally required to produce and process drawings in all project phases 
from Project Design phase through Project Record phase. 
 
OC San staff and consultants shall follow the procedures and methods defined in this 
manual for all projects. 
 
Deviations from the CAD/BIM standard requirements as specified and/or referenced in 
this Manual are not allowed. However, should OC San staff, consultants or contractors 
identify a project-specific CAD/BIM standard deviation that appears unavoidable, the 
deviation request must be submitted in writing to the Enterprise Information 
Management (EIM) group for approval. 

1.4 Responsible Organization 

The EIM group is responsible for updating and maintaining the OC San CAD/BIM 
Manual. This standard is intended to be neither static nor all-inclusive and thus will be 
updated and enhanced as appropriate. To propose changes to this manual, submit a 
request in memorandum form to the EIM. Requests for modifications shall document (1) 
why the current procedure and/or standard is inapplicable or ineffective; (2) what the 
proposed deviation or change should be and; (3) how would it improve the CAD/BIM 
standards or procedures and the overall productivity. The EIM group will review these 
requests for possible inclusion in the manual. 

1.5 Service Area 

OC San consists of a Service Area of approximately 479 square miles, serving 20 cities 
and 4 special districts. OC San maintains approximately 400 miles of trunk sewer and 
collection lines. OC San operates two reclamation plants and 15 outlying pump stations.  
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D SJM 7/22/10 AutoCAD P&ID Update to replace PDS 

D.1 DCR 11/1/10 
Updates and revisions to content.  Revised to 
show Enterprise Information Management as 
group responsible 

G BAW 08/08/16 
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This chapter details the strategies for the organization of CAD files to support the various 
stages of a facility lifecycle or on any given project. The procedures described here are 
used extensively in the design industry to gain the greatest productivity from CAD. 
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 Computer Aided Design Systems 

In order to support a project’s design and construction process, OC San uses 
several tools and software packages for working with CAD drawings, BIM Models, 
GIS data, and PDF documents. 

CAD design drawings are converted to GIS based features for use in various GIS web 
applications to show the as-is conditions of the collections system and treatment plants. 
CAD baseline model files are created from OC San GIS data. See Section 2.4. 

2.2.1 CAD and BIM 

The CAD system at OC San is designed to provide the greatest capabilities for 
all OC San staff, consultants, and contractors. The unified approach to the CAD 
system and CAD procedures is intended to promote coordination between 
different departments, consultants, and contractors. This is to allow the creation 
of a uniform, high-quality design product and to minimize the time spent on CAD 
tasks. 

The OC San CAD environment is based on the Autodesk, Inc. product line (Refer 
to the scope of work for the current version). OC San currently utilizes AutoCAD, 
AutoCAD Map 3D, AutoCAD Plant 3D, and Autodesk Revit. and all standards 
within this document are based on these products, unless otherwise noted. 

Designs for Structural, Architectural, Building Mechanical (HVAC, Fire 
Protection, Plumbing), Process Mechanical, Electrical, and 
Telecommunication systems should utilize Autodesk™ Revit™ with the 
version specified in the project scope of work.  The 3D Building 
Information Model (BIM) is preferred over CAD, as typical 2D views 
derived from the same 3D objects are consistent. Objects within a 3D BIM 
are designed to include functional characteristics important to OC San’s 
operations.   

2.2.2 Process and Instrumentation Diagrams (P&ID) 

AutoCAD Plant 3D 2024 Design System has been implemented at OC San. The 
purpose of this system is to provide OC San with the capability to create and 
maintain Process and Instrumentation Diagrams (P&IDs) for the wastewater 
treatment plants and pump stations. P&IDs are to be produced using AutoCAD 
Plant 3D from Autodesk.  Refer to Chapter 9, Process & Instrumentation 
Diagrams and Appendix C for special requirements when using this 
system. 

2.2.3 GIS 

The OC San GIS environment is based on the ESRI product line. Unless 
otherwise noted in the project scope of work, GIS deliverables are not required. 
All design work must be performed using the CAD applications as designated in 
section 2.2.1. 

All 3D design models shall contain geospatial information that is referenced 
between a permanent, physical, USGS Survey Marker’s geographic survey point 
available in the State Plane Coordinate system where the project is located, and 
the coordinate system in the model, thereby providing a precise, measurable 
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reference point for accurately locating building, site work, utilities, and 
infrastructure. 

2.2.4 PDF 

Bluebeam Revu Complete is the standard software used in the management of 
PDF files at OC San. A Bluebeam Plugin for AutoCAD and for Revit is available 
with Bluebeam Revu when providing PDFs created from AutoCAD or Revit. 
(Refer to Section 2.9 for Page Setup information). 
 
Bluebeam Studio Sessions are utilized at OC San for all drawing reviews. 

2.2.5 3D Coordination 

All of the specified 3D modeling solutions, and to a lesser extent, 2D CAD 
designs, may be viewed together in a common 3D space for a variety of 
comparison and constructability checks.  

 
Coordination of designs in this 3D environment consistently saves time, effort 
and cost in later procurement and assembly efforts, often in the form of reduced 
re-work.  

 
OC San’s 3D Coordination strategy is based on the use of the Model 
Coordination feature of the Autodesk Construction Cloud™ (ACC) in tandem with 
Autodesk™ Navisworks™.  The consultant shall provide ACC access to OC SAN 
Engineers and staff for review purposes. 

2.2.6 3D (BIM) Data Environment 

3D designs are maintained by the consultants in a cloud environment. This 
allows for granular access by all team members, ability to view models and 
metadata, and easy reconciliation of design progress through file version 
tracking.  
   
The BIM environment is the Autodesk Construction Cloud™. This provides the 
necessary workspace for Revit and AutoCAD Plant 3D workflows, as well as the 
ability to selectively load and display 3D content from ACC into OC San’s GIS 
solutions.  
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 The Facility Model 

OC San treatment facilities were constructed over the past 60 years, under hundreds of 
projects, with thousands of engineering drawings. As each project is constructed, the 
resulting modifications or enhancements become part of the Facility Model. A Facility 
Model is all information created relating to a particular facility such as Plant 1 or Plant 2. 
OC San utilizes the Facility Model concept to assist in Design, Construction, Operations, 
and Maintenance activities. 

Figure 2-1 describes a simplified view of the repeatable project to facility model cycle. 
Project 1 results in an addition to the facility. The project drawings are archived, and the 
facility model(s) are updated to reflect the new construction. Project 2 will then utilize the 
revised facility model(s) as the baseline to begin the new design and thus repeat the 
process. Therefore, it is critical that this information is accurate and organized in a way 
that facilitates easy retrieval and reuse. 
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 File Types 

To support the Facility Model concept, information is organized into four file types, Base 
Maps, Baseline Model Files, Project Model Files and Composite Drawings. Figure 2-2 
shows schematically the relationship between these file types. 

2.4.1 Base Maps 

Base Maps are a representation, usually on a flat surface, of the whole or a part 
of an area. Base Maps are generally created by outside firms or agencies or can 
be produced from the Facility Models. Examples of a base map are aerial 
topographies, parcel boundary maps, and satellite images. Base Maps are used 
to locate OC San assets in their correct place in the coordinate system. When 
only a portion of the base map is needed, an x-clip or imageclip should be used. 
Edits to the Base Maps are restricted to layer modifications only. It is 
imperative that no new data is added and that no existing elements are 
modified. 

2.4.2 Baseline Model Files 

Baseline Model Files are produced from the Facility Models. These files consist 
of the existing condition of offices, structures, above and below ground process 
piping, tunnels, roadways, piping & instrumentation diagrams, instrument loop 
diagrams, and other process information. At project initiation, OC San will export 
the necessary Facility Models to Baseline Model Files to be used by the 
consultant. When only a portion of a baseline model file is needed, an x-clip 
should be used. Edits to the Baseline Model Files are restricted to layer 
modifications only. It is imperative that no new data is added and that no 
existing elements are modified. 

Each project should use the most current baseline model files which can 
be obtained through the EIM group. 

2.4.3 Project Model Files 

Project Model Files contain proposed, project-specific geometry currently 
being designed such as structures, piping, connections, equipment, elevations, 
details, etc. A Project Model File contains the bulk of the actual design 
information for one or more Composite Drawings. Elements graphically 
representing the site should always be created at their actual size, in their 
appropriate units, and at the correct coordinates, per section 2.7. A Project Model 
File is rarely plotted and is always referenced to one or more Composite 
Drawings to create a finished drawing. Model files do not contain drawing-
specific information such as north arrows, graphic scales and sheet titles.  
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2.4.4 Composite Drawings 

A Composite Drawing is a visual communication tool, made up of graphic and 
textual information organized on a two-dimensional surface, for the purpose of 
documenting the existing world and indicating proposed changes to it. Each 
Composite Drawing file contains a single layout. Composite drawings are 
generally plotted at full size (1:1), and the origin of each sheet is typically located 
at the lower left corner of the sheet border. Composite Drawings contain drawing-
specific information such as north arrows, graphic scales, dimensions, 
annotations and sheet titles in the layout (paper space in AutoCAD, ‘Sheets’ view 
in Revit). Composite drawings are never referenced to another composite 
drawing to produce a final drawing. 

2.4.5 Project Border Files 

For AutoCAD Applications: 
For each Composite Drawing, a single Project Border is attached as a reference 
file in the paper space environment using a scale factor of 1:1. The design data is 
drawn full-size, and the plotting scale is established by scaling the viewport. 
Viewport scales must be locked. A project border file is established by copying 
the standard border template in accordance with the Project Border File Naming 
Convention (Section 3.6, Project Border Files) 

For Autodesk Revit: 
A consistent Project Border is achieved by a project-specific family file. Each 
sheet in the model will be setup using this border. If a change is required, the 
same project border family shall be loaded to each model to maintain 
consistency. 
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Base Map 

Baseline Model File 

Project Model File 

Project Border File Composite Drawing 

Figure 2-2 

Edits to the Base 
Maps and Baseline 
Model Files are 
restricted to layer 
modification only. 

It is imperative that no 
new data is added and 
that no existing 
elements are modified. 

Example: items to be 
demolished can be 
moved to a demolition 
layer but they can not 
be deleted. 

Items determined to be 
incorrect can be moved 
to a non-plotting layer 
and the corrected 
element is added to the 
project model file. 
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 Reference Files 

Base Maps, Baseline Model Files, Project Model Files and Project Borders are reference 
files. It is important to understand what reference files are and how they are to be used.  

The reference file function allows graphic information in one file to be referenced by 
another file. This allows information to be distributed to many drawings in a project, and 
as the base information changes, each of the associated drawings is automatically 
updated. 

For example, a single project border sheet is created for the whole project and 
referenced to each drawing in the set. If the project title is changed, the change only 
needs to be made to the original and it will automatically show up on all drawings to 
which it has been referenced.  

2.5.1 Reference File Attachments (AutoCAD and Revit) 

AutoCAD has two unique reference file attachment options, attach and overlay. 

Overlaying is the only correct setting for drawing files linked to other drawings. 
Do not use the “Attached” method. 

If you link an external reference file (XREF) and that drawing itself contains an 
“attached” XREF, the “attached” XREF appears in the current drawing as a 
nested attachment to the first XREF. Like blocks, attached XREFs can be 
nested. Attached references can create undesired conditions for other files and 
uses. All reference files are to be linked using the “Overlay” method in 
AutoCAD and Revit (Overlay is the default setting for Revit). Also, overlaying an 
XREF reduces the possibility that you might create self-referencing drawings 
(circular XREFs). 

2.5.2 Reference File Paths (AutoCAD) 

By default, AutoCAD stores the file name and path of the drawing used to create 
the external reference. Each time you open the drawing or use the XREF Reload 
option to update the external reference, AutoCAD checks the file name and path 
to determine the name and location of the associated drawing file. If the name of 
the drawing associated with the XREF has changed or the drawing has been 
moved, AutoCAD cannot resolve or load the external reference. This poses 
significant problems when drawings are shared between OC San and 
consultants due to different drive mappings, server names or directory structure 
in use. 

To minimize these issues, a relative path must be specified for all XREF files.  
DO NOT specify full path location for the XREF overlay. Refer to the AutoCAD 
Help files for more information on XREF pathing.  

2.5.3 Reference File Paths (Revit) 

The only Revit files that may be linked to other Revit files are those in the same 
project in ACC. Each linked reference file shall be established with its own 
workset. 
 
All Revit models within the same project shall share the same project base point 
and reference alignment (between models is established by the common base 
point.  
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When AutoCAD references are loaded into Revit, they shall be loaded ONLY 
with the ‘LINK CAD’ option. ‘Import CAD’ is not allowed. 
 
Each linked AutoCAD file shall be placed on a unique workset. If many AutoCAD 
links are necessary, then collections of similar links may share a common 
workset (that serves no other purpose). Linked CAD files shall be pinned in 
position. 

2.5.4 Reference File Status (AutoCAD and Revit) 

All reference files should be loaded in submitted drawings. Unloaded reference 
files should be detached. 

2.5.5 Baseline model updates from 3D BIM (Revit) 

The 3D project model(s) will provide the assets necessary to update baseline 
models for the future. All new capital improvement projects should be 
documented in 3D; designed and dimensioned accurately. The intent with 
requiring 3D and BIM development in conjunction with all projects is to achieve 
baseline models that represent the extent of OC San facilities in 3D. 

Concepts for a new or upgraded project may be developed months or years 
before that project may be bid and procured. When the extent of a future project 
is defined, the design team may ‘reserve’ the space based on the anticipated 
schedule. The project model file defining the extent of the anticipated project will 
be incorporated into the baseline model temporarily. In this way, the baseline 
model communicates to all stakeholders that a project is planned in a specific 
area. 

2.5.6 3D Coordination of Project 

3D Coordination is a series of discrete activities intended to respond to 
constructability issues before they occur. 
 
The coordination model (sometimes called the ‘Federated Model’) is a collection 
of 3D designs and may include baseline models in addition to project models. 
 
Project models should always be updated in response to 3D coordination, 
however, the coordination model itself is not incorporated into future 
baseline models. 
 

See Figure 2-3 for more information 
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 Separation of Information 

Each Baseline Model File and Project Model File typically contains information 
associated with only one discipline, e.g., Civil, Mechanical, Electrical, etc. On a given 
project, it is common to find at least one Model file for each discipline contributing to the 
design effort. It is critical that this separation of information be maintained even when the 
same person is producing two different Model files. For example, if a mechanical drafter 
produces plans containing both mechanical and structural information, he/she would 
create a separate model file for each, placing each file in the appropriate location. Both 
model files are referenced as necessary to create Composite Drawings, but the 
information is never combined into one model file. Refer to Chapter 3, File Naming 
Convention, for more information on separating files. 

 

 Measurement Units and Coordinates 

Model files are always drawn in imperial units at “Full Size,” that is one inch equals one 
inch and one foot equals one foot. Civil and Landscape plans are to use “decimal” units 
and other disciplines are to use “architectural” units. Project models are always drawn so 
that the information contained in the file is in its proper geographic position in the Design 
Plane. This position is defined by X and Y coordinate values based on the California 
State Plane Coordinate System NAD83, Zone VI, 2017.50 epoch adjustment and the 
vertical datum NAV88, OCS 1995 adjustment. 

Piping & Instrumentation Diagrams shall be developed using Grid and Snap. Refer to 
Instrumentation Section 9.2.1 for unit requirements. 

 

Figure 2-3 
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 Rotation 

True North in a design file is always toward the top of the design plane. Viewports may 
be rotated to create a more desirable display without affecting the actual coordinates of 
the design data. Model files should never be rotated from their correct coordinates. 
Consistent use of this strategy guarantees alignment of design data between different 
disciplines and different projects. View rotation does not affect the way a design file 
appears when referenced to another file. 

The preferred location for the North Arrow is the upper right of the plan view or the lower 
right of a detail. When possible, the view should not be rotated by more than 90 degrees. 

 

 

 

 

  

Figure 2-4 



Design Systems and Drawings 

CAD/BIM & Drafting Standards Manual 2-13 June 3, 2025 

 Page Setup 

To ensure consistent plots from drawing files, a saved page setup should be used for all 
composite sheets that includes the settings shown below. For convenience, these 
settings are present in the composite sheet templates as named page setups.  
Additional custom page setups may also be present.   

 

Page Setup Name      PDF 34x22                                     PDF 17x11  
                                                                   (Instrumentation Loop Diagrams) 

Printer/plotter   AutoCAD PDF(Web & Mobile)     AutoCAD PDF(Web & Mobile) 

Paper size    ANSI expand D (34” x 22”)         ANSI expand B (17” x 11”) 

Plot area    Layout           Layout 

Scale     1:1            1:2 

Plot style table    OCSAN.stb           OCSAN.stb 

Quality     Custom           Custom 

DPI     300            300 

Orientation    Landscape           Landscape 

Scale lineweights   Not selected               Selected 

 

To optimize PDF creation plot to scale, DO NOT use Fit to Page setting when plotting. 

 

PDF Layers should also be turned off when Plotting. See below for turning off PDF layers 
using the plot function: 

• Open the Plot dialog or Page Setup dialog, using the named page setup above select 
the PDF Options button under Printer/plotter. 

• Uncheck the “Include Layer Information” located under the Data Section and press 
the “OK” button. 

• Press “OK” again. You will be prompted to save changes in a temporary printer 
configuration file.  

 
Verify that correct fonts appear in PDF output. 

Within Autodesk Revit a saved ‘print set’ specifying the sheets that are part of the latest 
design package should be maintained. 
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 Folder Structure 

Files should be organized according to the following file structure. Folders that do not 
contain any files are not necessary. Reference files and other externally linked data 
should be assigned a relative path to the appropriate folder within this file structure. 

Similar alternative file structures may be permitted with prior approval. 
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3.1 History of Change 

Revision 
and 
Version Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 

B1 MAB 6/21/01 Included Geotechnical discipline 

C MAB 8/14/02 Incorporated PDS standards 

D MAB 10/15/04 Revised Instrumentation 

E SJM 07/22/10 Updated for Instrument Loop Diagram file naming 

E.1 DCR 03/02/11 
Updates and revisions to content.  Revised to 
show Enterprise Information Management as 
group responsible. 

G BAW 08/08/16 
Specified additional sheet types. Redesignated 
as chapter 3 (previously chapter 4). 

H EIM 12/01/19 Updates and revisions to content. 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

J EIM 03/30/23 

Section 3.2 – Updated example descriptions of 
baseline model files. 
Section 3.3 – Updated example descriptions of 
project model files. 
Section 3.6 – Added Project Codes FE, FR, and 
FRC. 

 
chap03-File Naming Convention.docx 
 

This chapter details OC San’s system for naming of electronic files. This system adheres 
to industry standards. Files that use this system include design files, scanned files, 
project files and other file types normally encountered in the use of CAD at OC San.  
Naming conventions for electronic files allow CAD users to determine the contents of a 
drawing without actually displaying the file. They also provide a convenient and clear 
structure for organizing files for particular projects. The system outlined here is intended 
to be used on all OC San projects. However, there may be situations that are not easily 
handled with this naming convention. These atypical situations will need to be studied 
and documented on a project-by-project basis before an alternative is used. 
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3.2 Baseline Model Files 

File names for Baseline Model Files are derived from the plant number or service area 
number, discipline and type of information contained in the files as follows: 

 

Plant No./Service Area 
No.: 

 

PLNT01
1 

Plant 1 SA05 Service Area 5 

PLNT02 Plant 2 SA06 Service Area 6 

SA01 Service Area 1 SA07 Service Area 7 

SA02 Service Area 2 SA11 Service Area 11 

SA03 Service Area 3 SA14 Service Area 14 

 
Discipline Code: A Architectural L Landscape 

B Geotechnical M Mechanical 

C Civil S Structural 

D Demolition 
 

T Telecom 

E Electrical V Survey & Mapping 

G General Z Contractor/Shop 
Dwgs  

Model Type: Varies with Discipline. Refer to Section 3.8 
 

Sequence Number: 01 – 99 
 

File Extension: File extensions will adhere to the design software used to 
create the drawing. 

 
Examples: PLNT01-C-SITE01 Plant 1, civil baseline model file, 

existing site plan, file 1 
PLNT02-C-UTIL01 Plant 2, civil baseline model file, 

existing utility plan, file 1 
SA14-C-UTIL01 Service area 14, civil baseline model 

file, existing utility plan, file 1 
 

 

 

 

 

0 1 - C S 0 1 

Plant No./Service Area No. 

Discipline Code 

Model Type 

Sequence Number 

.EXT 

File Extension 

I T E - T N L P 
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3.3 Project Model Files 

File names for Project Model Files are derived from the project number, discipline and 
the type of information contained in the files as follows: 

 

Project Code: OC San Project Number with hyphens. Number may exceed 
the number of characters shown. See Section 3.6, Project 
Border Files, for additional information. 

 
Discipline Code: A Architectural L Landscape 

B Geotechnical M Mechanical 

C Civil S Structural 

D Demolition T Telecom 

E Electrical V Survey & Mapping 

G General Z Contractor/Shop Dwgs 

 
Model Type: Varies with Discipline. Refer to Section 3.8 
 

Sequence Number: 01 – 99 
 

File Extension: File extensions will adhere to the design software used to 
create the drawing. 

Examples: J-48-1-M-CHEM01 Project J-48-1, mechanical model 
file, chemical systems, file 1 

P2-37-C-SITE01 Project P2-37, civil model file, site 
improvements, file 1 

1-98-C-SSWR01 Project 1-98, civil model file, sanitary 
sewers, file 1 

 
 

 

P 2 7 - C S 0 1

Project Code

Discipline Code

Model Type

Sequence Number

.EXT

File Extension

I T E-3-
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3.4 Composite Drawings 

File names for Composite Drawings are derived from the project number, discipline and 
the type of information contained in the files as follows: 

 

Project Code: OC San Project Number with hyphens. Number may exceed 
the number of characters shown. See Section 3.6, Project 
Border Files, for additional information. 

 
Discipline Code: A Architectural L Landscape 

B Geotechnical M Mechanical 

C Civil S Structural 

D Demolition T Telecom 

E Electrical V Survey & Mapping 

G General Z Contractor/Shop Dwgs 

 
Sheet Type: 0 General (Symbols, legend, notes, etc.) 

1 Plans (Horizontal views) 

2 Elevations (Vertical views) 

3 Sections (Sectional views) 

4 Large Scale (Plans, elev, or sections that are not details) 

5 Details 

6 Schedules and diagrams 

7 Photos – other images not from model 

8 3D views (isometrics, perspectives) 

9 User defined (reference drawings) 

 
Sequence Number: 001 – 999 : Proposed             
 

File Extension: File extensions will adhere to the design software. 
   

Examples: P2-37-C2001 Project P2-37, civil profile, sheet 1 
P2-37-M5004 Project P2-37, mech details, sheet 4 

Group numbers may be used with prior approval from the OC San Project 
Manager. 

Note: Refer to Section 3.5 for specific requirements regarding Instrumentation drawings.   

 

P 2 7 - C 2 0 0 1 

Project Code 

Discipline Code 

Sheet Type 

Sequence Number 

.EXT 

File Extension 

3 - 
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3.5 Instrumentation Drawings 

The file names are derived from the OC San area code, location code, discipline, and 
type of information contained in the files as shown.   

File names for Baseline P&ID are assigned by OC San.   

File names for Loop drawings are derived from the instrument tag number and are 
named and numbered as shown.  (See examples).  

 
Area Code/Location 
Code: 

Derived from OC San Tagging Procedures. 

 
Discipline Code: N Instrumentation   

 
Sheet Type: C Block, Control Logic Diagram I I/O List 

D Demolition L Loop* 

E Control Panel Elevation P Piping & Instrumentation 

F Fiber 
 

S Special System Diagram 

G General T Schedule 

 
Sequence Number: 100 – 990, in increments of 10. (1-9 can be used to insert additional 

drawings to avoid renumbering as required). 
 

Sheet Number: Optional, used if multiple sheets are required. 
 

File Extension: File extensions will adhere to the design software. 
 

Examples: 10A-NP-100 Area 10, location A, instrumentation, 
piping & instrumentation, number 100 
 

10A-NG-100 Area 10, location A, instrumentation, 
general, number 100 

 11D-L-670-1  * Area 11, location D, loop, tag sequence 
number 670, sheet 1 

 11D-L-670-2  * Area 11, location D, loop, tag sequence 
number 670, sheet 2 

 

 

0 - N - - 1 

 Area Code/Location Code 

Discipline Code *  
(discipline code not required in Loop Drawing name/number) 

Sheet Type 

Sequence Number for P&ID’s and 
Instrumentation Drawings,  
Loop Tag Number for Loop Drawings 

.EXT 

File Extension 

1 0 0 P
P 

A 1 

Sheet number 
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3.6 Project Border Files 

File names for the Project Border are derived from the project number and drawing size. 

 

Project Code: OC San Project Number with hyphens. Number may exceed 
the number of characters shown. 
P1    = Projects within Plant 1 
P2    = Projects within Plant 2 
FE    = Facility Engineering 
FR    = Facility Repair 
FRC = Facility Repair Collection 
 J     = Joint projects that consist of both Plant 1 and Plant 2 
No Letter Designation in front of project code indicates a 
Collections Project. 

 
Discipline Code: G General 

 
Drawing Size: A 8.5” x 11” 

B 11” x 17” 

C 17” x 22” 

D 22” x 34” 

 E 34” x 44” 

 
Border Designation: BDR 
 

File Extension: File extensions will adhere to the design software. 

Examples: J-48-1-GABDR Project J-48-1, A size border sheet 
  
P2-37-GBBDR Project P2-37, B size border sheet 
  
1-98-GDBDR Project 1-98, D size border sheet 

 

Note: Refer to Chapter 11.0, Instrumentation Loop Diagrams, for specific requirements 
regarding borders and Instrumentation Loop Diagrams.  

P 2 7 - G D B D R

Project Code

Discipline Code

Drawing Size

Border Designation

.EXT

File Extension

3-
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3.7 Image Files  

File names for all image files (e.g., .jpg, .pdf, .tif) are derived from the project number 
and sequence number. 

 

Project Code: OC San Project Number with hyphens. Number may exceed 
three characters. 

 
Sequence Number: 001 - 999 

 
File Extension: File extensions will adhere to the design software. 

Examples: J-48-1-001 Project J-48-1, image 001 

P2-37-001 Project P2-37, image 001 

1-98-001 Project 1-98, image 001 

 
 
 
Note: 
Each image file must be named with a unique sequence number, even if it has a 
different file extension. 
 
If using an unaltered copy of an image file from a different project, leave the  
filename as-is. If modifications need to occur, rename the copy to follow current project 
file naming convention. 
  

 

P 2 7 - 0 0 1 

Project Code 

Sequence Number 

.EXT 

File Extension 

3 - 
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3.8 Model Types 

The lists in the following table outline the alpha codes used to identify CAD files. These 
codes are used in conjunction with the file naming conventions shown in  
Sections 3.2 and 3.3. 
 

Discipline Type Description 

Architectural, BSMT Basement 
Electrical, CLNG Ceiling plan 
Mechanical, DETL Details/section 
Structural ELEV Elevation 
Demolition FLOR Floor plan 
 FNDN Foundation plan 
 ROOF Roof plan 
 SITE Site plan 
   
Civil DETL Details/section 
 GRAD Grading 
 HALN Horizontal alignment 
 SITE Site Improvements 
 UTIL Utility plan 
 VALN Vertical alignment/profile 
   
Electrical DIAG Wiring Diagram 
 ELEM Elementary / Ladder Diagram 
 SLDS Single Line Diagram 
 SCHE Panel Schedule 
   
General KEYP Keyplan 
   
Geotechnical PLAN Geotechnical plan 
   
Landscape DETL Details/section 
 IRRG Irrigation 
 PLNT Planting plan 
 SITE Site Improvements 
   
Mechanical CHEM Chemicals systems 
 CMPA Compressed air or oxygen systems 
 GASS Gas Systems 
 MISC Miscellaneous, unknown, sampling 
 OILS Oil Systems 
 SLUD Sludge, scum, grit 
 STEM Steam 
   
Instrumentation  Not Applicable 
   
Survey & Mapping SURV Survey and mapping plan 
 TOPO Aerial topography 
 SITE Site Information 
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4.1 History of Change 

Revision 
and 

Version Author Date Change 

A.1 MAB 04/24/01 Initial Release of Manual 

A.2 MAB 6/21/01 
Modified layer names for Civil, Mechanical, 
General and added Geotechnical Layers. 

B MAB 6/26/02 Incorporated PDS standards 

C MAB 2/22/06 Incorporated ILD standards 

F SJM 7/22/10 Incorporated AutoCAD P&ID and removed PDS  

F.1 DCR 02/02/11 
Updates and revisions to content.  Revised to 
show Enterprise Information Management as 
group responsible. 

G BAW 08/08/16 
Revised layer properties per new plot style 
standards and defined additional layers 

H EIM 05/01/19 Updates and revisions to content 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

K  TAC 05/29/24 
Update Reference Source from AIA to NCS. 
Provide commentary regarding Model Categories. 

 
chap04-Layer Conventions.docx 
 

This chapter defines the layer conventions currently in use at OC San. The layers for all 
OC San CAD work shall follow these conventions, whether work is produced in-house or 
by an outside contractor or consultant. All layer names are to be UPPER CASE. 

The layer names follow The US National CAD Standards (NCS) CAD Layer Guidelines, 
(latest edition) and are organized by discipline. Additional layer names may be created 
as needed if they are consistent with the NCS CAD Layer Guidelines. A brief description 
is provided.  

 

4.1.1 Model Categories vs. Layers 

Many 3D platforms do allow for layers natively. Where layers are part of the 
authoring tool, designs shall adhere to the layer names and properties as defined 
in this chapter. 

 
For design tools that do not use layers (e.g. Autodesk™ Revit™) an “Export to 
CAD” scheme will assign CAD layers with discipline codes and major groups 
based on model categories. It is the responsibility of the consultant to ensure that 
model elements are created with correct categories. 
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4.2 NCS Layer Guidelines 

The layer naming convention incorporates the following components – a discipline code, 
a major element category designator, two optional minor element category designators 
and a status field. 

4.2.1 Discipline Code 

The discipline code is one-character field. The defined discipline codes are the 
same for both layers and files names. Refer to Chapter 3, File Naming 
Convention for a list of discipline codes. 

4.2.2 Major Group 

The major group designation identifies the building system. Although major 
groups are logically grouped with specific discipline codes, it is possible to 
combine major group codes with any of the discipline codes. 

4.2.3 Primary Minor Group 

This is an optional, four-character field for further differentiation of major groups. 
The minor group field can be defined by the user, which allows additional layers 
to be added to accommodate special project requirements. This should only be 
done if a defined layer does not apply to a project. 

4.2.4 Secondary Minor Group 

This is an additional optional, four-character field for further differentiation. Minor 
codes are paired with commonly used major group codes. Any reasonable 
combination of the prescribed major and minor groups is permitted. Any user-
defined combinations must be documented and included with the submittal. 

4.2.5 Status Field 

The status field is a one-character designator that differentiates new construction 
from existing. The acceptable values for this field are found in section 4.3.3. 
Refer to the NCS Layer Guidelines for more information. 
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4.3 Common Layers 

4.3.1 Annotation Layers 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

*-ANNO-TEXT 2 Continuous 0.35 Solid Text, Notes, Key notes, etc. 

*-ANNO-REDL 1 Continuous 0.35 Solid Redline 

*-ANNO-SYMB 3 Continuous 0.35 Solid Symbols 

*-ANNO-LEGN 2 Continuous 0.35 Solid Legends and schedules 

*-ANNO-DIMS 1 Continuous 0.25 Solid Dimensions 

*-ANNO-TTLB 2 Continuous 0.35 Solid Border and Title Block 

*-ANNO-NPLT 8 Continuous 0.35 Solid Const. lines, non-plotting info 

*-ANNO-REVS 1 Continuous 0.35 Solid Revisions 

*-ANNO-XREF 7 Continuous 0.35 Solid Referenced model files 

* Asterisk represents discipline code 

4.3.2 Common Modifiers 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

*-****-PATT - - - - Cross-hatching, poche 

*-****-IDEN - - - - Identification tags 

*-****-ELEV - - - - Elevation (vertical surfaces) 

*-****-CORR - - - - Corrected 

*-****-NCOR - - - - Incorrect 

*-****-FINE - - 0.18 - line work using a Fine line 

*-****-THIN - - 0.25 - line work using a Thin line 

*-****-MEDM - - 0.35 - line work using a Medium line 

*-****-WIDE - - 0.50 - line work using a Wide line 

*-****-NPLT - - - - Read-me layer, not to be plotted 

4.3.3 Status Field Modifiers 

Layer 
Name 

Color Linetype 
Weight 
(mm) 

Plot Style Description 

*-****-N - - - Solid New / Proposed 

*-****-E - - - Screened Existing 

*-****-D - - - Screened To be Demolished 

*-****-A - - - Screened To be Abandoned 

*-****-F - Dashed - Solid Future work 

*-****-T - - - - Temporary work 

*-****-X - - - - Not in contract 

*-****-1-9 - - - - Phase numbers (1-9) 

Note: The status field may also occur as the third or fourth field, following a major 
or minor group. 
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4.4 Architectural 

4.4.1 Drawing Type: Ceiling plan 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

A-CLNG  101 Continuous 0.35  Per Status Ceiling information 

A-CLNG-GRID  103 Continuous 0.35  Per Status Ceiling grid 

4.4.2 Drawing Type: Details/section 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

A-DETL 4 Continuous 0.35 Per Status Details 

A-SECT 4 Continuous 0.35 Per Status Sections 

A-SECT-PATT 11 Continuous 0.25 Per Status Textures and hatch patterns 

4.4.3 Drawing Type: Elevation 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

A-ELEV  5 Continuous  0.35 Per Status Interior & exterior elevations 

 

4.4.4 Drawing Type: Floor plan 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

A-AREA  132 Continuous 0.35 Per Status 
Area calculation boundary 
lines 

A-AREA-IDEN  132 Continuous 0.35 Per Status Area calculations, room nums 

A-AREA-PATT  132 Continuous 0.25 Per Status Area cross-hatching 

A-COLS  180 Continuous 0.35 Per Status Columns 

A-DOOR  3 Continuous 0.35 Per Status Doors 

A-DOOR-JAMB  20 Continuous 0.35 Per Status Door jamb 

A-DOOR-OTLN  3 Continuous 0.35 Per Status Door outlines 

A-EQPM  4 Continuous 0.35 Per Status Equipment 

A-EQPM-IDEN  4 Continuous 0.35 Per Status 
Equipment identification 
number 

A-FLOR  60 Continuous 0.35 Per Status Floor plan information 

A-FLOR-IDEN  60 Continuous 0.35 Per Status Room numbers, names, etc. 

A-FLOR-OTLN  6 Continuous 0.35 Per Status Floor or building outline 

A-FURN  42 Continuous 0.35 Per Status Furniture 

A-GLAZ  40 Continuous 0.35 Per Status Windows, glazed partitions 

A-GRID  163 Center 0.35 Per Status Planning grid or column grid 

A-HVAC  130 Continuous 0.35 Per Status Heating, ventilation and A/C 

A-LITE  212 Continuous 0.35 Per Status Light fixtures 

A-PMFN  2 Continuous 0.35 Per Status Materials and finish plan 
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A-POCC  3 Continuous 0.35 Per Status Occupancy plan 

A-STRS  112 Continuous 0.35 Per Status Stairs 

A-WALL  1 Continuous 0.35 Per Status Exterior/Interior walls 

A-WALL-CNTR  13 Center 0.35 Per Status Wall centerlines 

4.4.5 Drawing Type: Roof plan 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

A-ROOF  52 Continuous 0.35 Per Status Roof information 

A-ROOF-OTLN  52 Continuous 0.35 Per Status Roof outline 
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4.5 Geotechnical 

4.5.1 Drawing Type: Plan 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

B-FALT 42 Continuous 0.35 Per Status Seismic fault lines 

B-SBOR 42 Continuous 0.35 Per Status Solid borings 

B-SECT 42 Continuous 0.35 Per Status Section View 

B-SECT-PATT 11 Continuous 0.25 Per Status Textures and hatch patterns 

 

4.6 Civil 

4.6.1 Drawing Type: Details/section 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

C-DETL 4 Continuous 0.35 Per Status Details 

C-SECT 4 Continuous 0.35 Per Status Sections 

C-SECT-PATT 1 Continuous 0.25 Per Status Textures and hatch patterns 

4.6.2 Drawing Type: Grading 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

C-TOPO-MAJR 40 Continuous 0.35 Per Status Proposed major contour lines 

C-TOPO-
MNOR 

41 Continuous 0.25 Per Status Proposed minor contour lines 

C-TOPO-TEXT 2 Continuous 0.35 Per Status Contour elevations 

C-SPOT 2 Continuous 0.35 Per Status Proposed spot elevations 

C-SURV 2 Continuous 0.35 Per Status 
Benchmarks, survey control 
lines 

C-BORW 40 Continuous 0.35 Per Status Borrow/spoil area 

4.6.3 Drawing Type: Horizontal alignment 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

C-ALGN-HORZ 1 Center 0.35 Per Status Horizontal alignment 

 

4.6.4 Drawing Type: Site improvements 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

C-AREA 1 Continuous 0.35 Per Status 
Area code bndry (process 
areas) 

C-BLDG 5 Continuous 0.35 Per Status Bldg., primary structures 
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C-DEMO 1 Continuous 0.35 Per Status Demolition 

C-EROS 1 Continuous 0.35 Per Status 
Riprap, breakwaters, dikes, 
jetty 

C-PAVE 113 Continuous 0.35 Per Status Edge of pavement 

C-PKNG-DRAN 2 Continuous 0.35 Per Status Parking lot slope indicators 

C-PKNG-STRP 5 Continuous 0.35 Per Status Lot striping, handicapped 

C-PROP 7 Phantom 0.50 Per Status 
Property line, survey 
benchmark 

C-PROP-BRNG 2 Continuous 0.35 Per Status Bearing and distance labels 

C-PROP-ESMT 6 Continuous 0.35 Per Status 
Easements, R.O.W., 
setbacks 

C-PTIC 6 Continuous 0.35 Per Status Plant coordinate grid tics 

C-RAIL 1 Continuous 0.35 Per Status Railroad outlines 

C-RAIL-CNTR 1 Center 0.25 Per Status Railroad centerlines 

C-ROAD-CNTR 1 Center 0.25 Per Status Road centerlines 

C-ROAD-CURB 2 Continuous 0.35 Per Status Curbs 

C-ROAD-GTTR 60 Continuous 0.25 Per Status Gutter 

C-ROW 7 Phantom 0.50 Per Status Right-of-way 

C-SITE 1 Continuous 0.35 Per Status 
Fences, handrails, ramps, 
signs 

C-STAG 5 Continuous 0.35 Per Status Construction staging 

C-STIC 8 Continuous 0.35 Per Status State plane grid tics 

C-STRM 4 Continuous 0.35 Per Status 
Storm drain, catch basins, 
inlets 

C-STRU 144 Continuous 0.35 Per Status Structures 

C-TUNL 4 Continuous 0.35 Per Status Tunnel outlines 

C-TUNL-CNTR 1 Center 0.35 Per Status Tunnel centerlines 

C-TUNL-LADD 4 Continuous 0.35 Per Status Tunnel access points 

C-UTIL 4 Continuous 0.35 Per Status Power lines, telephone poles 

C-VEGE 3 Continuous 0.35 Per Status Vegetation 

C-WRKA 7 Phantom / Divide 0.35 Per Status Work area, project boundary 
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4.6.5 Drawing Type: Utility plans 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

C-AIR 41 Continuous 0.35 Per Status Air system 

C-AIR-CNTR 41 Center 0.25 Per Status Air system centerlines 

C-CHEM 232 Continuous 0.35 Per Status Chemical system 

C-CHEM-CNTR 232 Center 0.25 Per Status Chemical system centerlines 

C-DRAN 20 Continuous 0.35 Per Status Drains 

C-DRAN-CNTR 20 Center 0.25 Per Status Drains centerlines 

C-GUYW 1 Continuous 0.35 Per Status Down guy wires 

C-GUYW-CNTR 1 Center 0.25 Per Status Down guy wires centerlines 

C-HOTW-RETN 22 Continuous 0.35 Per Status Hot water return 

C-HOTW-RETN-
CNTR 

22 Center 0.25 Per Status Hot water return centerlines 

C-HOTW-SUPP 22 Continuous 0.35 Per Status Hot water supply 

C-HOTW-SUPP-
CNTR 

22 Center 0.25 Per Status Hot water supply centerlines 

C-HOTW-UNKN 22 Continuous 0.35 Per Status Unknown water 

C-HOTW-UNKN-
CNTR 

22 Center 0.25 Per Status Unknown water centerlines 

C-GAS 30 Continuous 0.35 Per Status Gas system 

C-GAS-CNTR 30 Center 0.25 Per Status Gas system centerlines 

C-INTR 3 Continuous 0.35 Per Status Interplant sewer 

C-INTR-CNTR 3 Center 0.25 Per Status Interplant sewer centerlines 

C-IWTR 122 Continuous 0.35 Per Status Industrial water 

C-IWTR-CNTR 122 Center 0.25 Per Status Industrial water centerlines 

C-OIL 182 Continuous 0.35 Per Status Oil lines 

C-OIL-CNTR 182 Center 0.25 Per Status Oil lines centerlines 

C-OUTF 72 Continuous 0.35 Per Status Ocean outfall 

C-OUTF-CNTR 72 Center 0.25 Per Status Ocean outfall centerlines 

C-PEFF 72 Continuous 0.35 Per Status Primary effluent 

C-PEFF-CNTR 72 Center 0.25 Per Status Primary effluent centerlines 

C-PIFF 72 Continuous 0.35 Per Status Primary influent 

C-PIFF-CNTR 72 Center 0.25 Per Status Primary influent centerlines 

C-POLE 1 Continuous 0.35 Per Status Power poles, telephone poles 

C-POLE-CNTR 1 Center 0.25 Per Status 
Power poles, telephone poles 
centerliness 

C-POTW 150 Continuous 0.35 Per Status Potable water 

C-POTW-CNTR 150 Center 0.25 Per Status Potable water centerlines 

C-PWTR 120 Continuous 0.35 Per Status Plant water 

C-PWTR-CNTR 120 Center 0.25 Per Status Plant water centerlines 

C-RAWS 72 Continuous 0.35 Per Status Raw sewage 

C-RAWS-CNTR 72 Center 0.25 Per Status Raw sewage centerlines 

C-RCYC 200 Continuous 0.35 Per Status 
Recycle, recirculation, venting 
lines 
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C-RCYC-CNTR 200 Center 0.25 Per Status 
Recycle, recirculation, venting 
lines centerlines 

C-SEFF 72 Continuous 0.35 Per Status Secondary effluent 

C-SEFF-CNTR 72 Center 0.25 Per Status Secondary effluent centerlines 

C-SLDG 42 Continuous 0.35 Per Status Sludge lines 

C-SLDG-CNTR 42 Center 0.25 Per Status Sludge lines centerlines 

C-SSTR 15 Continuous 0.35 Per Status Substructure, pipeline structure 

C-SSTR-CNTR 15 Center 0.25 Per Status 
Substructure, pipeline structure 
centerlines 

C-SSWR 72 Continuous 0.35 Per Status Sanitary sewer lines 

C-SSWR-CNTR 72 Center 0.25 Per Status 
Sanitary sewer lines 
centerlines 

C-STEM 141 Continuous 0.35 Per Status Steam lines 

C-STEM-CNTR 141 Center 0.25 Per Status Steam lines centerlines 

C-STRM 20 Continuous 0.35 Per Status Storm drain lines 

C-STRM-CNTR 20 Center 0.25 Per Status Storm drain lines centerlines 

C-UTIL-A 252 Continuous 0.35 Screened Abandoned utilities 

C-UTIL-CNTR -A 252 Center 0.25 Screened Abandoned utilities centerlines 

C-UTIL-BUFF 9 Continuous 0.35 Per Status Pipe footprints 

C-UTIL-BUFF-
CNTR 

9 Center 0.25 Per Status Pipe footprints centerlines 

C-UTIL-D 1 Continuous 0.35 Screened Demolished utilities - unverified 

C-UTIL-CNTR -D 1 Center 0.25 Screened 
Demolished utilities - unverified 
centerlines 

C-WATR 150 Continuous 0.35 Per Status Water utility lines 

C-WATR-CNTR 150 Center 0.25 Per Status Water utility lines centerlines 

C-WATR-FIRE 162 Continuous 0.35 Per Status Fire protection 

C-WATR-FIRE-
CNTR 

162 Center 0.25 Per Status Fire protection centerlines 

C-WATR-RECL 200 Continuous 0.35 Per Status Reclaimed water 

C-WATR-RECL-
CNTR 

200 Center 0.25 Per Status Reclaimed water centerlines 

C-WATR-UNKN 142 Continuous 0.35 Per Status Unknown water 

C-WATR-UNKN-
CNTR 

142 Center 0.25 Per Status Unknown water centerlines 

C-WSST 62 Continuous 0.35 Per Status Waste sidestream 

C-WSST-CNTR 62 Center 0.25 Per Status Waste sidestream centerlines 

C-WWTR 1 Continuous 0.35 Per Status Wastewater utility lines 

C-WWTR-CNTR 1 Center 0.25 Per Status 
Wastewater utility lines 
centerlines 

4.6.6 Drawing Type: Vertical alignment/profile 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

C-ALGN 1 Continuous 0.35 Per Status Vertical alignment 

C-FRAM 8 Continuous 0.35 Per Status Grid lines, profiles, x-sections 
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4.7 Electrical 

4.7.1 Drawing Type: Details/Section 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

E-DETL 4 Continuous 0.35 Per Status Details 

E-SECT 4 Continuous 0.35 Per Status Sections 

E-SECT-PATT 11 Continuous 0.35 Per Status Textures and hatch patterns 

4.7.2 Drawing Type: Site improvements 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

E-ALRM 12 Continuous 0.35 Per Status Alarm systems 

E-AUXL 31 Continuous 0.35 Per Status Auxiliary systems 

E-CCTV 93 Continuous 0.35 Per Status Closed circuit TV 

E-COMM 153 Continuous 0.35 Per Status Fiber optic cable, telecom 

E-COMM-VALT 153 Continuous 0.35 Per Status Fiber optic vaults, telecom 

E-DATA 160 Continuous 0.35 Per Status Data outlets 

E-DUCT 222 Continuous 0.35 Per Status Electrical conduit, duct bank 

E-ELCT 190 Continuous 0.35 Per Status Electrical cable tray 

E-ELCT-VALT 32 Continuous 0.35 Per Status Electrical vaults 

E-GRND 72 Continuous 0.35 Per Status Ground system 

E-LITE 62 Continuous 0.35 Per Status Lighting 

E-LITE-EQPM 62 Continuous 0.35 Per Status Major lighting equipment 

E-LITE-PNLS 62 Continuous 0.35 Per Status Lighting panels 

E-NFPA-DIV1  205 Continuous 0.35 Per Status 
NFPA division 1 hazardous 
area 

E-NFPA-DIV2  205 Continuous  0.35 Per Status 
NFPA division 2 hazardous 
area 

E-POWR 3 Continuous 0.35 Per Status Power 

E-POWR-EQPM 82 Continuous 0.35 Per Status Major power equipment 

E-POWR-EXTL 84 Continuous 0.35 Per Status External power system 

E-SERT 154 Continuous 0.35 Per Status Security 

E-SOUN 124 Continuous 0.35 Per Status Sound/PA systems 

E-LNWK-FINE 50 Continuous 0.18 Per Status 
Schematic line work using the 
Fine line thickness 

E-LNWK-THIN 40 Continuous 0.25 Per Status 
Schematic line work using the 
Thin line thickness 

E-LNWK-MEDM 30 Continuous 0.35 Per Status 
Schematic line work using the 
Medium line thickness 

E-LNWK-WIDE 20 Continuous 0.50 Per Status 
Schematic line work using the 
Wide line thickness 
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4.7.3 Single Line Diagrams (SLD) 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

E-CNTL-WIRE 1 Continuous 0.35 Per Status Control Lead/Wiring 

E-ENCL-DTRB-
MAIN 

5 Phantom 0.70 Per Status Electrical distribution enclosures 

E-ENCL-SECD 3 Phantom 0.50 Per Status 
Electrical enclosure 
(Secondary) 

E-EQPM-DEVC 3 Continuous 0.35 Per Status Electrical Equipment/Devices 

E-EQPM-IDEN-
TAGG 

3 Continuous 0.35 Per Status Equipment identification 

E-EQPM-LOAD 3 Continuous 0.35 Per Status Equipment load 

E-EQPM-SECD 3 Continuous 0.35 Per Status 
Electrical Equipment/Device 
(Secondary) 

E-FDRS 4 Continuous 0.50 Per Status Feeders 

E-POWR-MBUS 15 Continuous 0.70 Per Status Main bus 

E-SGNL 1 Hidden 0.35 Per Status Signal / Data  

E-LNWK-CONT 6 Continuous 0.70 Per Status Continuation/Cut line 

E-LNWK-FINE 50 Continuous 0.18 Per Status 
Schematic line work using the 
Fine line thickness 

E-LNWK-THIN 40 Continuous 0.25 Per Status 
Schematic line work using the 
Thin line thickness 

E-LNWK-MEDM 30 Continuous 0.35 Per Status 
Schematic line work using the 
Medium line thickness 

E-LNWK-WIDE 20 Continuous 0.50 Per Status 
Schematic line work using the 
Wide line thickness 
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4.8 General 

4.8.1 Drawing Type: Key plan 

Layer 
Name 

Color Linetype 
Weight 
(mm) 

Plot Style Description 

G-PLAN 4 Continuous 0.35 Per Status General plan 

G-SITE 3 Continuous 0.35 Per Status General site plan 

G-GRID 7 Center 0.35 Per Status Column grid and tags 

G-SPLN 3 Continuous 0.35 Per Status Strategic plan scenarios 

G-STAG 2 Continuous 0.35 Per Status Staging area 

G-WRKA 1 Continuous 0.35 Per Status Work area 

G-AQMD 5 Continuous 0.35 Per Status AQMD permit sites 

G-NFPA-DIV1 244 Continuous 0.35 Per Status 
NFPA division 1 hazardous 
area 

G-NFPA-DIV2 242 Continuous 0.35 Per Status 
NFPA division 2 hazardous 
area 
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4.9 Instrumentation 

4.9.1 Process & Instrumentation Diagrams 

Layering shown is a sample only and may vary.  The OCSan AutoCAD Plant 3D 
Reference Project specifies layering for AutoCAD P&ID’s and must not be 
changed. 
 
 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

ANNOTATION 7 Continuous       

BORDER 7 Continuous       

DEFPOINTS 7 Continuous       

DEMO 31 Continuous       

EQUIPMENT 1 Continuous       

EQUIPMENT 
EXISTING 

240 Continuous       

EQUIPMENT 
FUTURE 

10 Hidden       

G-ANNO-TEXT 1 Continuous       

G-ANNO-TTLB 3 Continuous       

INSTRUMENT 3 Continuous       

INSTRUMENT 
EXISTING 

90 Continuous       

INSTRUMENT 
FUTURE 

100 Hidden       

MECHANICAL 31 Continuous       

MECHANICAL 
EXISTING 

21 Continuous       

MECHANICAL 
FUTURE 

43 Hidden       

NO PLOT 7 Continuous       

OCSD_OPC 140 Continuous       

PANEL 5 Phantom       

PROCESS 
PRIMARY 

41 Continuous       

PROCESS 
PRIMARY 
EXISTING 

40 Continuous       

PROCESS 
PRIMARY 
FUTURE 

30 Hidden       

PROCESS 
SECONDARY 

183 Continuous       

PROCESS 
SECONDARY 
EXISTING 

173 Continuous       
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PROCESS 
SECONDARY 
FUTURE 

193 Hidden       

REVISION 6 Continuous       

SETPOINT 140 Continuous       

SIGNAL LINES 3 Continuous       

SIGNAL LINES 
EXISTING 

90 Continuous       

SIGNAL LINES 
FUTURE 

100 Hidden       

TEXT 7 Continuous       

VIEWPORT 211 Continuous       

 

4.9.2 Instrument Loop Diagrams (ILD) AutoCAD 

Refer to Chapter 11 for additional details on Instrument Loop Diagrams. 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

N-LNWK-FINE 1 Continuous  0.18  Per Status 
Schematic line work using the 
Fine line thickness 

N-LNWK-THIN 2 Continuous 0.25 Per Status 
Schematic line work using the 
Thin line thickness 

N-LNWK-
MEDM 

3 Continuous 0.35 Per Status 
Schematic line work using the 
Medium line thickness 

N-LNWK-WIDE 4 Continuous 0.50  Per Status 
Schematic line work using the 
Wide line thickness 

N-RACK 2 Continuous 0.25 Per Status Rack number (PLC) 

N-REG_ 2 Continuous 0.25 Per Status Register number (PLC) 

N-WIRE-FELD 2 HIDDEN2 0.25 Per Status Field wiring 

N-WIRE-PANL 2 Continuous 0.25 Per Status Panel wiring 

N-ZONE 1 Continuous 0.18 Per Status Drawing zone 

N-ANNO-TEXT 2 Continuous 0.25 Per Status General Text 
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4.10 Landscape 

4.10.1 Drawing Type: Details/section 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

L-DETL 94 Continuous 0.35 Per Status Details 

L-SECT 94 Continuous 0.35 Per Status Sections 

L-SECT-PATT 11 Continuous 0.35 Per Status Textures and hatch patterns 

4.10.2 Drawing Type: Irrigation 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

L-IRRG 120 Continuous 0.35 Per Status Irrigation piping 

4.10.3 Drawing Type: Site Improvements 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

L-PLNT 124 Continuous 0.35 Per Status Plant and landscape materials 

L-SITE 154 Continuous 0.35 Per Status Site improvements 

L-WALK 164 Continuous 0.35 Per Status Walks and steps 

L-HYDR 64 Continuous 0.35 Per Status Hydroseeding, seed, sod 

L-TURF 64 Continuous 0.35 Per Status Mulching outline 

L-SEED 64 Continuous 0.35 Per Status Seed, sod 
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4.11 Mechanical 

4.11.1 Drawing Type: Water and Wastewater 

Layer 
Name 

Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-DRAN 20 Continuous 0.35 Per Status Drains 

M-DRAN-
CNTR 

20 Center 0.25 Per Status Drains centerlines 

M-HOTW-
RETN 

22 Continuous 0.35 Per Status Hot water return 

M-HOTW-
RETN-CNTR 

22 Center 0.25 Per Status Hot water return centerlines 

M-HOTW-
SUPP 

22 Continuous 0.35 Per Status Hot water supply 

M-HOTW-
SUPP-CNTR 

22 Center 0.25 Per Status Hot water supply centerlines 

M-HOTW-
UNKN 

22 Continuous 0.35 Per Status Unknown water 

M-HOTW-
UNKN-CNTR 

22 Center 0.25 Per Status Unknown water centerlines 

M-INTR 72 Continuous 0.35 Per Status Interplant sewers 

M-INTR-CNTR 72 Center 0.25 Per Status Interplant sewers centerlines 

M-IWTR 122 Continuous 0.35 Per Status Industrial water 

M-IWTR-CNTR 122 Center 0.25 Per Status Industrial water centerlines 

M-OUTF 72 Continuous 0.35 Per Status Ocean outfall 

M-OUTF-
CNTR 

72 Center 0.25 Per Status Ocean outfall centerlines 

M-PEFF 72 Continuous 0.35 Per Status Primary effluent 

M-PEFF-CNTR 72 Center 0.25 Per Status Primary effluent centerlines 

M-PIFF 72 Continuous 0.35 Per Status Primary influent 

M-PIFF-CNTR 72 Center 0.25 Per Status Primary influent centerlines 

M-POTW 150 Continuous 0.35 Per Status Potable water 

M-POTW-
CNTR 

150 Center 0.25 Per Status Potable water centerlines 

M-PWTR 120 Continuous 0.35 Per Status Plant water 

M-PWTR-
CNTR 

120 Center 0.25 Per Status Plant water centerlines 

M-RAWS 72 Continuous 0.35 Per Status Raw sewage 

M-RAWS-
CNTR 

72 Center 0.25 Per Status Raw sewage centerlines 

M-RCYC 200 Continuous 0.35 Per Status Recycle, recirc, venting lines 

M-RCYC-
CNTR 

200 Center 0.25 Per Status 
Recycle, recirc, venting lines 
centerlines 

M-SEFF 72 Continuous 0.35 Per Status Secondary effluent 

M-SEFF-CNTR 72 Center 0.25 Per Status Secondary effluent centerlines 

M-SSTR 15 Continuous 0.35 Per Status Substructure, pipeline structure 

M-SSTR-
CNTR 

15 Center 0.25 Per Status 
Substructure, pipeline structure 
centerlines 

M-SSWR 72 Continuous 0.35 Per Status Sanitary sewer lines 

M-SSWR-
CNTR 

72 Center 0.25 Per Status Sanitary sewer lines centerlines 
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M-STRM 20 Continuous 0.35 Per Status Storm drain lines 

M-STRM-
CNTR 

20 Center 0.25 Per Status Storm drain lines centerlines 

M-TFEF 72 Continuous 0.35 Per Status Trickling Filter effluent 

M-TFEF-CNTR 72 Center 0.25 Per Status 
Trickling Filter effluent 
centerlines 

M-UTIL-A 252 Continuous 0.35 Screened Abandoned utilities 

M-UTIL-CNTR-
A 

252 Center 0.25 Screened Abandoned utilities centerlines 

M-UTIL-BUFF 9 Continuous 0.35 Per Status Pipe footprints 

M-UTIL-D 1 Continuous 0.35 Screened Demolished utilities - unverified 

M-UTIL-CNTR-
D 

1 Center 0.25 Screened 
Demolished utilities - unverified 
centerlines 

M-WATR 150 Continuous 0.35 Per Status Water utility lines 

M-WATR-
CNTR 

150 Center 0.25 Per Status Water utility lines centerlines 

M-WATR-FIRE 162 Continuous 0.35 Per Status Fire protection 

M-WATR-
FIRE-CNTR 

162 Center 0.25 Per Status Fire protection centerlines 

M-WATR-
RECL 

200 Continuous 0.35 Per Status Reclaimed water 

M-WATR-
RECL-CNTR 

200 Center 0.25 Per Status Reclaimed water centerlines 

M-WATR-
UNKN 

142 Continuous 0.35 Per Status Unknown water 

M-WATR-
UNKN-CNTR 

142 Center 0.25 Per Status Unknown water centerlines 

MM-WSST 62 Continuous 0.35 Per Status Waste sidestream 

MM-WSST-
CNTR 

62 Center 0.25 Per Status Waste sidestream centerlines 

M-WWTR 1 Continuous 0.35 Per Status Wastewater utility lines 

M-WWTR-
CNTR 

1 Center 0.25 Per Status 
Wastewater utility lines 
centerlines 
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4.11.2 Drawing Type: Chemical systems 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-CHEM-
UNKN 

232 Continuous 0.35 Per Status Unknown chemical 

M-CHEM-
UNKN-CNTR 

232 Center 0.25 Per Status Unknown chemical centerlines 

M-CHLR 232 Continuous 0.35 Per Status Chlorine solution 

M-CHLR-CNTR 232 Center 0.25 Per Status Chlorine solution centerlines 

M-CSTC 232 Continuous 0.35 Per Status Caustic solution 

M-CSTC-CNTR 232 Center 0.25 Per Status Caustic solution centerlines 

M-FCL2 232 Continuous 0.35 Per Status Ferrous chloride 

M-FCL2-CNTR 232 Center 0.25 Per Status Ferrous chloride centerlines 

M-FCL3 232 Continuous 0.35 Per Status Ferric chloride 

M-FCL3-CNTR 232 Center 0.25 Per Status Ferric chloride centerlines 

M-H2O2 232 Continuous 0.35 Per Status Hydrogen peroxide 

M-H2O2-CNTR 232 Center 0.25 Per Status Hydrogen peroxide centerlines 

M-HCLA 232 Continuous 0.35 Per Status Hydrochloric acid 

M-HCLA-CNTR 232 Center 0.25 Per Status Hydrochloric acid centerlines 

M-NAOC 232 Continuous 0.35 Per Status Sodium hypochlorite 

M-NAOC-
CNTR 

232 Center 0.25 Per Status Sodium hypochlorite centerlines 

M-NAOH 232 Continuous 0.35 Per Status Sodium hydroxide 

M-NAOH-
CNTR 

232 Center 0.25 Per Status Sodium hydroxide centerlines 

M-POLY-CATI 232 Continuous 0.35 Per Status Polymer - Cationic 

M-POLY-CATI-
CNTR 

232 Center 0.25 Per Status Polymer – Cationic centerlines 

M-SULF 232 Continuous 0.35 Per Status Sulfuric acid 

M-SULF-CNTR 232 Center 0.25 Per Status Sulfuric acid centerlines 

M-SAMP 232 Continuous 0.35 Per Status Sampling line 

M-SAMP-
CNTR 

232 Center 0.25 Per Status Sampling line centerlines 

M-POLY-ANIO 232 Continuous 0.35 Per Status Polymer - Anionic 

M-POLY-ANIO-
CNTR 

232 Center 0.25 Per Status Polymer – Anionic centerlines 
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4.11.3 Drawing Type: Compressed air or oxygen system 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-AIR_-UNKN 41 Continuous 0.35 Per Status Unknown air system 

M-AIR_-UNKN-
CNTR 

41 Center 0.25 Per Status Unknown air system centerlines 

M-CMPH 41 Continuous 0.35 Per Status High pressure compressed air 

M-CMPH-
CNTR 

41 Center 0.25 Per Status 
High pressure compressed air 
centerlines 

M-CMPL 41 Continuous 0.35 Per Status Low pressure compressed air 

M-CMPL-CNTR 41 Center 0.25 Per Status 
Low pressure compressed air 
centerlines 

M-FOUL 41 Continuous 0.35 Per Status Foul air 

M-FOUL-CNTR 41 Center 0.25 Per Status Foul air centerlines 

M-INST 41 Continuous 0.35 Per Status Instrument air 

M-INST-CNTR 41 Center 0.25 Per Status Instrument air centerlines 

M-OXGN 41 Continuous 0.35 Per Status Gaseous oxygen 

M-OXGN-
CNTR 

41 Center 0.25 Per Status Gaseous oxygen centerlines 

4.11.4 Drawing Type: Details/section 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-DETL 4 Continuous 0.35 Per Status Details 

M-SECT 4 Continuous 0.35 Per Status Sections 

M-SECT-PATT 11 Continuous 0.25 Per Status Textures and hatch patterns 
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4.11.5 Drawing Type: Gas systems 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-ACET 30 Continuous 0.35 Per Status Acetylene 

M-ACET-CNTR 30 Center 0.25 Per Status Acetylene centerlines 

M-GAS_-UNKN 30 Continuous 0.35 Per Status Unknown gas 

M-GAS_-
UNKN-CNTR 

30 Center 0.25 Per Status Unknown gas centerlines 

M-HPDG 30 Continuous 0.35 Per Status High pressure digester gas 

M-HPDG-
CNTR 

30 Center 0.25 Per Status 
High pressure digester gas 
centerlines 

M-LPDG 30 Continuous 0.35 Per Status Low pressure digester gas 

M-LPDG-CNTR 30 Center 0.25 Per Status 
Low pressure digester gas 
centerlines 

M-NGAS 30 Continuous 0.35 Per Status Natural gas 

M-NGAS-
CNTR 

30 Center 0.25 Per Status Natural gas centerlines 

M-PGAS 30 Continuous 0.35 Per Status Propane gas 

M-PGAS-CNTR 30 Center 0.25 Per Status Propane gas centerlines 

 
 

4.11.6 Drawing Type: Oil systems 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-FUEL 182 Continuous 0.35 Per Status Fuel oil 

M-FUEL-CNTR 182 Center 0.25 Per Status Fuel oil centerlines 

M-OIL_-UNKN 182 Continuous 0.35 Per Status Unknown oil 

M-OIL_-UNKN-
CNTR 

182 Center 0.25 Per Status Unknown oil centerlines 
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4.11.7 Drawing Type: Sludge, scum, grit 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-DGSL 42 Continuous 0.35 Per Status Digester sludge 

M-DGSL-CNTR 42 Center 0.25 Per Status Digester sludge centerlines 

M-DGSN 42 Continuous 0.35 Per Status Digester supernatant 

M-DGSN-
CNTR 

42 Center 0.25 Per Status Digester supernatant centerlines 

M-GRIT 42 Continuous 0.35 Per Status Grit 

M-GRIT-CNTR 42 Center 0.25 Per Status Grit centerlines 

M-PRSL 42 Continuous 0.35 Per Status Primary sludge 

M-PRSL-CNTR 42 Center 0.25 Per Status Primary sludge centerlines 

M-RASL 42 Continuous 0.35 Per Status Return activated sludge 

M-RASL-CNTR 42 Center 0.25 Per Status 
Return activated sludge 
centerlines 

M-SCUM 42 Continuous 0.35 Per Status Scum 

M-SCUM-
CNTR 

42 Center 0.25 Per Status Scum centerlines 

M-SLDG-CAKE 42 Continuous 0.35 Per Status Sludge cake 

M-SLDG-
CAKE-CNTR 

42 Center 0.25 Per Status Sludge cake centerlines 

M-SLDG-UNKN 42 Continuous 0.35 Per Status Unknown sludge, scum or grit 

M-SLDG-
UNKN-CNTR 

42 Center 0.25 Per Status 
Unknown sludge, scum or grit 
centerlines 

M-SRFW 42 Continuous 0.35 Per Status Surface wasting 

M-SRFW-
CNTR 

42 Center 0.25 Per Status Surface wasting centerlines 

M-WASL 42 Continuous 0.35 Per Status Waste activated sludge 

M-WASL-
CNTR 

42 Center 0.25 Per Status 
Waste activated sludge 
centerlines 

4.11.8 Drawing Type: Steam 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-STEM 141 Continuous 0.35 Per Status Steam systems 

M-STEM-CNTR 141 Center 0.25 Per Status Steam systems centerlines 

M-STEM-
UNKN 

141 Continuous 0.35 Per Status Unknown steam 

M-STEM-
UNKN-CNTR 

141 Center 0.25 Per Status Unknown steam centerlines  
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4.11.9 Drawing Type: Miscellaneous 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

M-EQPM 160 Continuous 0.35 Per Status Equipment 

M-EXHS 160 Continuous 0.35 Per Status Exhaust system 

M-MISC 160 Continuous 0.35 Per Status Unknown system 

M-SAMP 160 Continuous 0.35 Per Status Sample 
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4.12 Structural 

4.12.1 Drawing Type: Details/section 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

S-DETL 4 Continuous 0.35 Per Status Details 

S-SECT 4 Continuous 0.35 Per Status Sections 

S-SECT-PATT 11 Continuous 0.35 Per Status Textures and hatch patterns 

4.12.2 Drawing Type: Elevation 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

S-ELEV 5 Continuous  0.35 Per Status Interior & exterior elevations 

4.12.3 Drawing Type: Structural Plans 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

S-BEAM 3 Continuous 0.35 Per Status Beams 

S-COLS 100 Continuous 0.35 Per Status Primary & secondary columns 

S-FNDN 1 Hidden 0.35 Per Status Footings, grade beams, piles 

S-GRAD 6 Continuous 0.35 Per Status Elevated grading, floor grading 

S-GRAT 11 Continuous 0.35 Per Status Elevated grating, catwalks 

S-GRID 8 Center 0.25 Per Status Grid lines, column tags 

S-HNDR 21 Continuous 0.35 Per Status Handrails 

S-JOIN 30 Continuous 0.35 Per Status Const. joints, expansion joints 

S-METL 140 Continuous 0.35 Per Status Miscellaneous metal 

S-OPNG 10 Continuous 0.35 Per Status Opening 

S-RBAR 144 Continuous 0.50 Per Status Rebar 

S-SLAB 60 Continuous 0.35 Per Status Slab outline, control joints 

S-SPPT 10 Continuous 0.35 Per Status Misc. fasteners, anchor bolts 

S-STRS 10 Continuous 0.35 Per Status Stair control joints, ladders 

S-WALL 4 Continuous 0.35 Per Status Concrete walls, CMU walls 
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4.13 Survey & Mapping 

4.13.1 Drawing Type: Survey and mapping plan 

Layer Name Color Linetype 
Weight 
(mm) 

Plot Style Description 

V-AREA 22 Continuous 0.35 Per Status 
Area code boundary (process 
areas) 

V-BLDG 5 Continuous 0.35 Per Status Building structures outline 

V-BORW 40 Continuous 0.35 Per Status Borrow/spoil area 

V-DRAN 20 Continuous 0.35 Per Status Drains 

V-EROS 20 Continuous 0.35 Per Status Riprap, breakwaters, dikes, jetty 

V-PAVE 113 Continuous 0.35 Per Status Edge of pavement 

V-PKNG 3 Continuous 0.35 Per Status Parking lots 

V-PKNG-DRAN 2 Continuous 0.35 Per Status Parking lot slope indicators 

V-PKNG-ISLD 3 Continuous 0.35 Per Status Parking islands 

V-PKNG-STRP 120 Continuous 0.35 Per Status Lot striping, handicapped 

V-PROP 6 Phantom 0.35 Per Status Prop. lines, survey benchmark 

V-PROP-BRNG 6 Continuous 0.35 Per Status Bearing and distance labels 

V-PROP-ESMT 140 Phantom 0.35 Per Status Easements, R.O.W., setbacks 

V-PTIC-E 35 Continuous 0.35 Screened Plant grid coordinate tics 

V-RAIL 242 Continuous 0.35 Per Status Railroad outlines, centerlines 

V-RAIL-CNTR 245 Center 0.25 Per Status Railroad centerlines 

V-ROAD-CNTR 1 Center 0.35 Per Status Road centerlines 

V-ROAD-CURB 3 Continuous 0.35 Per Status Curbs 

V-ROAD-GTTR 3 Continuous 0.35 Per Status Gutter 

V-SITE 30 Continuous 0.35 Per Status Fences, handrails, ramps, signs 

V-SPOT 2 Continuous 0.35 Per Status Proposed spot elevations 

V-STAG 20 Continuous 0.35 Per Status Construction staging 

V-STIC-E 65 Continuous 0.35 Screened State plane coordinate grid tics 

V-STRM 20 Continuous 0.35 Per Status Storm drain, catch basins, inlets 

V-SURV 2 Continuous 0.35 Per Status Survey data 

V-TOPO-MAJR 40 Continuous 0.35 Per Status Proposed major contour lines 

V-TOPO-MNOR 41 Continuous 0.35 Per Status Proposed minor contour lines 

V-TOPO-TEXT 2 Continuous 0.35 Per Status Contour elevations 

V-TUNL-WALL 150 Continuous 0.35 Per Status Tunnel outlines 

V-TUNL-CNTR 140 Center 0.35 Per Status Tunnel centerlines 

V-UTIL 22 Continuous 0.35 Per Status 
Power lines, telephone poles, 
hydrants 

V-VEGE 102 Continuous 0.35 Per Status Vegetation 

V-WRKA 7 Continuous 0.35 Per Status Work area, project boundary 
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5.1 History of Change 

Revision 
and 

Version Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 

A2 MAB 06/18/01 Modified plot style section 7.7 

B MAB 08/15/02 Incorporated PDS standards. 

C MAB 01/27/04 Added document reference requirement 

D MAB 10/15/04 Correct plotting parameters 

E SJM 07/22/10 Revised for AutoCAD P&ID replacing PDS2D 

E.1 DCR 03/02/11 
Updates and revisions to content.  Revised to 
show Enterprise Information Management as 
group responsible. 

G BAW 08/08/16 
Re-designated as chapter 5 (previously chapter 
7). 

G.1 RVT 10/04/17 
Updates and revisions to content. Replaced 
existing True type Dotum font with Swis font.  

H EIM 12/01/19 
Updates and revision to content and Figure 5-1 
and Figure 5-9. 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

J EIM 03/30/23 
Sections 5.6, 5.7, and 5.8 – Updated Annotative 
from Yes (checked) to No (unchecked) 

K TAC 05/29/24 
Clarification: All fonts used shall be true type fonts 
as specified in Table 5-5 

 
chap05-Graphic-Style Standards.docx 
 

This chapter contains the graphic/style standards and examples of design elements 
which the drafter/designer can reference to create the Border sheet and other project 
drawings. 
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5.2 Lineweights 

The five primary and two optional line weights defined in Table 5-1 are considered 
sufficient and should not be expanded unless an appreciable improvement in drawing 
clarity or contrast can be realized. With the use of named plot styles, lineweight is 
independent of color, allowing for any color to be any width. Lineweight is controlled 
using the lineweight property for each layer (the same method used to control linetype). 

Table 5-1 

Lineweight mm In. Lineweight Sample 

Fine 0.18 0.007  

Thin 0.25 0.010  

Medium 0.35 0.014  

Wide 0.50 0.020  

Extra Wide 0.70 0.028  

Option 1 1.00 0.040  

Option 2 1.40 0.055  

Lineweights should be specified by layer. 

The following are typical usage for the line widths shown: 

• Fine (0.18mm) Fine lines should be used sparingly, mostly for hatch/patterning 
(this line thickness typically does not reproduce well). 

• Thin (0.25mm) Thin lines should be used for depicting dimension lines, 
dimension leader/witness lines, note leader lines, line terminators, phantom lines, 
hidden lines, center lines, long break lines, schedule grid lines, and other object 
lines seen at a distance. 

• Medium (0.35mm) Medium lines should be used for depicting minor object lines, 
and schedule text. 

• Wide (0.50mm) Wide lines should be used for major object lines, cut lines, 
section cutting plane lines, and titles. 

• Extra Wide (0.70mm) Extra wide lines should be used for minor title underlining, 
schedule outlines, large titles, and object lines requiring special emphasis. Extra 
wide widths are also appropriate for use as an elevation grade line, building 
footprint, or top of grade lines on section/foundation details. 

• Option 1 (1.00mm) This line width should be used for major title underlining and 
separating portions of the drawing. 

• Option 2 (1.40mm) This line width should be used for border sheet outlines and 
cover sheet line work, and as an option for the designer as required. 

Note: The use of AutoCAD Polylines with a defined width is discouraged. However, if 
they are used, the polyline widths must be uniform throughout the extent of the line. 
Variable line width polylines do not translate into other CAD packages. 
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5.3 Linetypes/Styles 

The line styles defined in Table 5-2 are considered sufficient and should not be 
expanded unless an appreciable improvement in drawing clarity or contrast can be 
realized. The global linetype scale factor (LTSCALE) for all drawings should be set to .5. 
The paper space linetype scaling (PSLTSCALE) should be assigned a value of 1. 

Table 5-2 

Linetype Note Example 

Border  

Center  

Continuous  

Dashdot  

Dashed  

Divide  

Hidden  

Phantom  

Capillary Tube (AutoCAD P&ID) 
        

Electrical (AutoCAD P&ID)          

Pneumatic (AutoCAD P&ID)          

Hydraulic (AutoCAD P&ID) 
         

Guided Sonic (AutoCAD P&ID)          

Software Link (AutoCAD P&ID)   

Mechanical Link (AutoCAD P&ID)         

Linetypes should be specified by layer. 

The following are typical usage for the line widths shown: 

• Border linetype should be used to delineate city or county boundaries. 

• Center linetype should be used to depict the centerline of a street or piece of 
equipment. 

• Continuous linetype is the most common and is used for all object lines, 
dimension lines, extensions lines, leader lines, and other visible lines. 

• Dashdot linetype should be used sparingly. (Linetypes with dots typically do not 
reproduce well). 

• Dashed linetype should be used for existing features such as utilities, edge of 
pavement, and curbs. 

• Divide linetype should be used to depict flow lines, rivers, and other water 
features. 

• Hidden linetype should be used to show hidden features of an object or feature. 

• Phantom linetype should be used for right of way lines, property boundaries and 
match lines. 
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5.4 AutoCAD Plot Styles 

AutoCAD drawings are plotted using a specific Named Plot Style. With a Named Plot 
Style, the linetypes, lineweights, colors, and plot styles are specified for each layer within 
the layer properties manager. 

 

The plot style to be used is OCSAN.stb.  

 

Plot styles shall be specified by layer. 
 
Refer to section 4.3.3 for typical plot style application to layers. 

 

The available plot styles are shown in Table 5-3 below. 

 

Table 5-3 

Plot Style Description Typical Use 

Solid Black Proposed features 

Screened Gray Existing features 

Color Match layer’s color property Photos 

Normal Default style Do not use 

 
 
 
 

5.4.1 AutoCAD Plant 3D P&ID Plotting Parameters 

Refer to the AutoCAD Plant 3D P&ID Functionality Documentation, provided with 
the AutoCAD Plant 3D P&ID Reference Project documentation, for current OC 
San P&ID plotting parameters. (Example Plot Style name – “OCSAN_PID.ctb”) 
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5.5 Drawing Scales 

Typical drawing scales for imperial measurements are shown in Table 5-4. 

 

Table 5-4 

Drawing Type Preferred Drawing Scale 

Site plans 1” = 10’ 

1” = 20’ 

1” = 40’ 

1” = 100’ 

1” = 1000’ 

1” = 1mile 

Floor plans 1/4” = 1’ – 0” 

1/8” = 1’ – 0” 

Plan and Profiles Horizontal 

1” = 40’ 

Vertical 

1” = 4’ 

Sections 1/4” = 1’ – 0” 

3/8” = 1’ – 0” 

1/2” = 1’ – 0” 

3/4” = 1’ – 0” 

Details 1/4” = 1’ – 0” 

3/8” = 1’ – 0” 

1/2” = 1’ – 0” 

3/4” = 1’ – 0” 

1” = 1’ – 0” 

Schematics NTS 

 
 
While models are drawn at full size, the scale is assigned to the viewport. Once a 
viewport scale is set, it should be locked. 
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5.6  Text Styles/Fonts 

Contrasting text styles or fonts are used within a drawing to delineate types of 
information. OC San adheres to the six text styles with their accompanying fonts shown 
in Table 5-5 for AutoCAD. If consultants desire to use fonts in addition to those listed, 
they must first submit a request to OC San in writing and receive written authorization* to 
do so. Consideration shall be given to adding new non-proprietary fonts to this standard 
where deemed necessary. In such cases these fonts shall have been developed by the 
consultant or in the public domain. OC San shall not be held liable for copyright 
violations resulting from a consultant’s intentional or inadvertent use of a proprietary font 
not known to OC San, nor shall OC San be responsible for assuring that the consultant 
obtained proper licensing for the proprietary fonts.  

All fonts used shall be true type fonts as specified in Table 5-5. 

Multiline text (Mtext) shall be used in favor of single line text whenever possible. 

* If font deviation is granted, consultant must provide custom font file(s) at every 
submittal. 

 

Each of the text styles shall use the fonts specified in Table 5-5.  Text style settings 
common to all styles are the following. 

• Annotative = No (unchecked)  

• Height = 0.0000 

• Width Factor = 1.00 

• Oblique Angle = 0 

 

The following are typical uses for text heights: 

• 0.09 text height is used for loop diagrams and control logic diagrams. 

• 0.100 and 0.125 are appropriate for most uses including call outs, dimensions, 
and general notes. 

• 0.175 text height is used when a slightly larger label is necessary such as street 
names, city or county names. 

• 0.250 text height is generally used in conjunction with the bold text style and is 
used for titles. 
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Table 5-5 

Style: Monospaced 

Font: Monospac821 BT 

Font Style: Roman 

Non-proportional text characters that are evenly spaced with 
a fixed width. A monospaced true type font should be used 
where text fields need to be aligned such as in schedules, 
indexes or, in some cases title blocks. 
 

 
 

Style: Standard 

Font: Swis721 Lt BT 

Font Style: Light 

Text where the characters are proportionally spaced. It is 
appropriate for general notes, labels, dimensions, or title 
blocks. 
 

 
 

 

Style: Slanted 

Font: Swis721 Lt BT 

Font Style: Light Italic 

 

Use the italic font option when text needs to be easily 
distinguished from other text. Do NOT use oblique angles to 
achieve the italics effect. 
 

 
 

Style: Bold 

Font: Swis721 BT 

Font Style: Roman 

Use the bold style primarily for titles and on cover sheets.  
(Note: In AutoCAD the TEXTFILL system variable needs to 
be set to “1”). 
 

 
 

Style: Outline 

Font: Swis721 BlkOul BT 

The outline style is used to label an open space or area.  
 

 
 

Style: Condensed 

Font: Swis721 Lt Cn BT 

Font Style: Light 

The condensed style is appropriate in section or detail 
callouts where the standard font does not fit well. 
 

 
 

 

The Swis721 typeface is a true type family of fonts used primarily for its varying weights 
and variations, such as light, bold, semi-bold, italics, condensed, etc. Each variation is a 
different font. 



Graphic/Style Standards 

CAD/BIM & Drafting Standards Manual 5-9 June 3, 2025 

5.7 Dimension Styles 

Dimension styles shall use the following settings. 

 

Color = By Block 

Linetype = By Block 

Lineweight = By Block 

Arrowhead Size = 0.125 

Text Color = By Block 

Fill Color = None or Background 

Text Alignment = Aligned with dimension line 

Annotative = No (unchecked)  

5.8 Multi-Leader Styles 

Multi-Leaders shall be used wherever leaders are needed. These styles shall use the 
following settings. 

 

Type = Straight 

Color = By Block 

Linetype = By Block 

Lineweight = By Block 

Arrowhead Size = 0.125 

Annotative = No (unchecked)  

Multileader Type = Mtext 

Text Color = By Block 

Always left justify = Yes (checked) 

Leader connection = middle of top line 
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5.9  Border Sheets 

5.9.1 Sheet Sizes 

Table 5-6 indicates the standard sheet sizes and their typical uses: 

Table 5-6 
 

Size Designator Typical Uses 

8.5 x 11 A (ANSI A) 
Project book, Supplemental Drawings, Mock-up 
sheets. 

11 x 17 B (ANSI B) 

Reduced drawings from D Size originals, 
Collection system map books, Supplemental 
Drawings, Mock-up sheets, loop diagrams, B size 
Loop Drawings. 

17 x 22 C (ANSI C) Not used 

22 x 34 D (ANSI D) Construction drawings. 

34 x 44 E (ANSI E) 
Large projects accommodating preferred plan 
scale. Mapping and GIS. (Pre-approval) 
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5.9.2 Title Block 

The Title Block area is that portion of the sheet containing project, client, 
designer, sheet identification, and sheet management information needed by the 
user of the sheet. The guidelines for the title block area (Figure 5-1) provide 
criteria for the location of like information shown in data blocks within the title 
block area for easy and consistent retrieval and filing of drawings. Data blocks 
include the following: 

 

Figure 5-1 
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Figure 5-2 

 Sheet Identification Block 

The Sheet identification block (Figure 5-2) contains project number, sheet 
identifier and sheet count. The project number identifier on top is used to display 
the OC San project number. The sheet identifier or Drawing Number is 
composed of the discipline code/designator, the sheet type designator, and the 
sheet sequence number described in Chapter 6, Drawing Set Organization. The 
“X” pertains to the sheet number, while the “Y” contains the total number of 
sheets for the entire drawing set. 

 

 

 

 

 

 

 

 

Project Identification Block/Sheet Title Block 

The project identification block/sheet title block (Figure 5-3) contains two sets of 
information. First, the project name is identified, possibly with the location or 
phase of the project. The second set of information contains a description of the 
content of the sheet (e.g., Site Plan). If more than one type of information is 
presented on the sheet (i.e., plans, schedules, details, etc.) the most important 
information is identified. 

 

 

 

 

 

 

 

Designer Identification Block 

The designer identification block (Figure 5-4) contains the logo or name of the 
company that designed the sheet. This space also includes an area to 
accommodate the placing of a Professional Seal when required, as well as a 
placeholder for the Submittal Phase stamp (Figure 5-9). 

 

 

 

 

Figure 5-3 

Figure 5-4 
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Management Block 

The management block (Figure 5-5) contains information about the designer, 
drafter, and reviewer. In addition, the date of each of these activities is optional. 

 

 

 

 

 

 

 

 

 

 

Revision Block 

The revision block (Figure 5-6) contains a history of revisions, addenda, and/or 
clarifications to the sheet. The first entry should be placed on the lower left-hand 
line of the revision block and subsequent entries should be made above it. 
Should all the rows be filled and if additional row is needed for newer revision(s), 
remove the bottom entry, shift all other entries down and add newer revision 
description, date, etc., to the top row. 

 

 

 

 

 

 

 

Production Data Block 

The production data block (Figure 5-7) contains management information 
concerning the production of the sheet. Data that is assigned to this area 
includes file path, file name, username, plot date and plot time. The production 
data block is located vertically along the binding strip outside the border.  

 

 

 

 

 

Figure 5-6 

Figure 5-5 

Figure 5-7 
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Document Reference 

When using information from a record drawing or Instrumentation Drawing, a 
reference (Figure 5-8) to the original source document is required. The reference 
should be entitled “Source Document” and include the project number, project 
title, date, drawing number and sheet number. The preferred location for the 
source reference is the lower right corner of the Composite Drawing. 

 

 

 

 

 

 

DS1/DS2/DS3/FDS/Bid Set/Conformed/Record Stamp 

At each submittal phase, the space will display the appropriate statement as 
shown in Figure 5-9 below. 

 

The default location, as shown in Figure 5-1 and Figure 5-4, is the space 
between the Consultant Name/Logo box and Professional Seal box. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

SOURCE DOCUMENT:

Figure 5-8 

Figure 5-9 
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6.1 History of Change 

Revision 
and 

Version Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 

B MAB 10/15/04 Removed instrumentation 

F SJM 7/22/10 Revised for Instrumentation Sheet Identification 

F.1 DCR 11/1/10 
Updates and revisions to content.  Revised to 
show Enterprise Information Management as 
group responsible. 

G BAW 08/08/16 Redesignated as chapter 6 (previously chapter 8) 

H EIM 12/01/19 Updates and revision to content. 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

 
chap06-Drawing Set Organization.docx 
 

This chapter details OC San’s system for organizing a set of drawings. The organization 
of a drawing set is designed to support the requirements and facilitate the production 
efforts of the design and construction team. The following methodology is used: 

• Segregate the information by discipline (both design and construction) to form 
subsets of the total drawing package. 

• Order the subsets to correspond to the natural sequence of construction, closely 
associating disciplines where topics are similar. 

• Present information within each subset from general to specific. 
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6.2 Sheet Identification 

Sheet identifiers or Drawing Numbers are derived from the discipline code, type of 
information contained on the drawing and a sequence number. The sheet identifier is 
tightly related to the composite drawing file name. 

Discipline Code: A Architectural M Mechanical 

B Geotechnical N Instrumentation 

C Civil  (See Section 3.5) 

D Demolition S Structural 
 E Electrical T Telecom 

G General V Survey & Mapping 

 L Landscape Z Contractor/Shop Dwgs 

 
*Sheet Type: 0 General (Symbols, legend, sheet index, notes, etc.) 

1 Plans (Horizontal views and plan and profile) 

2 Elevations (Vertical views) 

3 Sections (Sectional views) 

4 Large Scale (Plans, elev, or sections that are not details) 

5 Details 

6 Schedules and diagrams 

7 Photos – other images not from model 

8 3D views (isometrics, perspectives) 

9 User defined (reference drawings) 

 
Sequence Number: 001 – 999  
 
Examples: C2001 Civil profile, sheet 1 

C1002 Civil plan, sheet 2 

M5004 Mechanical details, sheet 4 

Group numbers may be used with prior approval from the OC San Project 
Manager and by Enterprise Information Management (EIM). 

For P&ID sheet identification, see chapter 9. 

*The use of sheet type designators permits the limited use of combining different types 
of drawings on the same sheet for simplicity. For instance, it is acceptable to: 

• Place profile drawings on sanitary sewer or road plans. 

• Place same scale sections on the same sheet as large-scale plans of stairs. 

• Place schedules on a plan sheet when the information is closely associated. 

When the type of drawings on a sheet is mixed, clearly identify all the drawings 
contained on the sheet in the sheet title block. 

C 2 0 0 1

Discipline Code

Sheet Type

Sequence Num ber
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6.3 Set Sheet Sequence 

Following the cover sheet, sheets should be organized into subsets in the order 
illustrated in Figure 6-1. All of the subsets may not apply, or more specific additional 
categories may be required depending on the size, scope and complexity of the project. 
Refer to Chapter 12 for instructions regarding inserted pages that result from changes 
made during construction (Addendum to Record phase). Traffic Control Plans (if 
available) and Temporary Plans can be added to the end of submitted package and 
numbered independently.  

 

 
 

 
 
 

TRAFFIC 
CONTROL INSTRUMENTATION 

TELECOM 

ELECTRICAL 

MECHANICAL 

ARCHITECTURAL 

STRUCTURAL 

LANDSCAPE 

CIVIL 

GEOTECHNICAL 

DEMOLITION 

SURVEY & 
MAPPING 

STANDARD 
ABBREVIATIONS 

INDEX SHEET 

COVER SHEET 

TEMPORARY 
PLANS 

Figure 6-1 

If available, add to end of 
drawing set 
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7.0 DELIVERABLES AND DATA EXCHANGE 
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7.1 History of Change 

Revision 
and 

Version Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 

B MAB 10/14/04 Revised language 

F SJM 07/22/10 Revised for AutoCAD P&ID 

F.1 DCR 03/02/11 
Updates Data Delivery types.  Revised to show 
Enterprise Information Management as group 
responsible. 

G BAW 08/08/16 
Added folder structure.  Redesignated as Chapter 
7 (previously chapter 9) 

G.1 RVT 10/04/17 
Updates and revisions to content. Added 
Construction PDF Document Section 7.4 

H EIM 12/01/19 Updates and revisions to content.  

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

J EIM 03/30/23 
Section 7.4.2 – Added Flatten function for all PDF 
packages verbiage. 

K TAC 05/29/24 
Added Data Format and PDF Publishing Practices 
for 3D / BIM and Coordination Model. 

 
chap07-Deliverables and Data Exchange.docx 
 

This chapter describes the standard deliverables and data exchange formats required to 
exchange digital data (drawing files and database information) between OC San and 
consultants. 
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7.2 Delivery Media 

Digital media shall be delivered according to Table 7-1. 

Table 7-1 

Submittal Phase Electronic Submittal 

Preliminary Design Report • via the platform determined in the project-specific plan 

Design Submittal 1 • via the platform determined in the project-specific plan 

Design Submittal 2 • via the platform determined in the project-specific plan 

Design Submittal 3 • via the platform determined in the project-specific plan 

Final Design Submittal • via the platform determined in the project-specific plan 

Conformed Drawings • via the platform determined in the project-specific plan 

Record Drawings • via the platform determined in the project-specific plan 

 

 

Submission of package(s) are done electronically, file upload locations shall be verified 
by the consultant with OC San’s Project Management Team. The link and instructions 
for uploading into OC San’s file sharing location are available upon request. 

When submitting package(s) it would be advisable to package the submittals using the 
Folder Structure as shown in Section 2.10. 
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7.3 Data Format 

All files necessary to produce the drawing set (base maps, project model files, etc.) are 
to be delivered in both native format and PDF files, according to the Engineering Design 
Guidelines and the Scope of Work. 

7.3.1 CAD Files 

All CAD files shall be delivered in a format that is directly readable and 
compatible with OC San’s CAD environment, as described in Section 2.2, 
Computer Aided Design Systems, and without conversion. Before a file is placed 
on the delivery media, the following procedures must be performed: 

• Remove all extraneous graphics outside the border area. 

• Make sure all reference (external reference drawing and image) files are 
present, use the overlay reference type, and have a relative path. 

• Purge all files of unused blocks, layers, styles and unnecessary external 
references. Does not include P&IDs. 

• Include all files, both graphic and non-graphic, required for the project 
(e.g., plot styles, fonts, tables, images, etc.). 

• Include all standard sheets (i.e., abbreviation sheets, standard symbol 
sheets, etc.) necessary for a complete project set. 

7.3.2 3D Model (BIM) Files 

NOTE: Due to the larger size of BIM files and effort required to create separate 
record copies, native format copies are only required at Final Design, Conformed 
Phase, and Record Model submissions, unless otherwise specified by project 
requirements. 

• Consultants shall generate CAD and PDF files of drawing sheets from 
each model. CAD exports from Revit are per OC San’s settings. 

• Create (or update) a print set definition that includes only those sheets 
that are included in the design submittal. Print set name should match the 
submittal, for example “Design Submittal 2”. 

• For CAD export, ensure that links are NOT exported as separate files. 

• For PDF export, create the file using the Bluebeam addin 

• Verify the PDF Bookmarks are enabled before exporting. 

• Export with the Print Set for the current submittal 
 

7.3.3 Coordination Model Files 

Consultants shall create milestone copies of coordination models according to a 
project specific plan. The active 3D Coordination model is a collection of files with 
the .nwc file type. The coordination model for package submissions shall be the 
.nwd file type. 

• Default publishing settings for NWD file creation are sufficient. 

• The NWD file shall contain the data of creation in the filename. 
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7.3.4 AutoCAD P&ID Files 

All AutoCAD P&ID files shall be delivered in AutoCAD Plant 3D (current version) 
format as described in Section 2.2.2 AutoCAD P&ID. A copy of the reference 
project that the consultant has been using will also be requested as needed.  See 
Appendix C for reference project information. 

7.3.5 PDF Files 

PDF files shall be delivered in a format that is directly readable and compatible 
with OC San’s PDF software, as described in Section 2.2.4 without conversion. 
Before the package is submitted, the following procedures must be performed: 

• Verify that the appropriate construction drawings have been stamped and 
signed by a registered engineer for the respective disciplines in the State 
of California starting with the Final Design. 

• Export each construction drawing including all standard sheets (i.e. 
abbreviation sheets, standard symbol sheets, etc.) necessary for a 
complete project set into individual sheets (*.pdf) files. 

• PDFs should be created using the originating software the drawings were 
created in. Combine individual sheets into packages no larger than 100 
MB. Use volume sets as needed without breaking any one discipline 
between two sets. 

• View each (*.pdf) file and verify that the image is clear and readable. 

• For additional guidelines and best practices for Construction PDF 
Document creation see Section 7.4. 

7.3.6 3D Models within the AutoDesk Construction Cloud (ACC) 

NOTE: Model files shall be regularly published within the cloud platform. This 
may be done automatically, at a minimum, files shall be published weekly. 

To create record copies of Revit models the following procedures should be 
noted: 

• First, publish each model. 

• To create record copies that are independent of the cloud platform: 

• Select and download one model; all linked models are saved to the 
same package. 

• Verify that all models were included. If AutoCAD (dwg) references 
were linked to the models they must be manually added. 
 

• To create record copies that are within the cloud platform: 

• Select the file(s) and use the copy command to create a copy to a 
named / dated folder. 

• DO NOT open a model and use the software’s ‘Save As…’ command. 
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7.4 Construction PDF Document Guidelines and Best Practices 

The following are suggested steps in creating Construction PDF Documents. These 
instructions do not nullify the need for the end user to have AutoCAD and Bluebeam 
production experience. OC San has standardized on the use of Bluebeam Revu for 
reviewing and providing comments to PDF files. To facilitate the use of Bluebeam, make 
sure to implement the suggestions below (7.4.1) into the AutoCAD drawings as best as 
possible, and to execute the following Bluebeam commands (7.4.2) prior to submission 
of PDF files. 

7.4.1 Best Practices for AutoCAD 

• Use TrueType Fonts, with no oblique angles and width factor set to 1, no 
exception. Refer to Section 5.6 for additional information. 

• Text in embedded objects, such as Microsoft Excel tables, can’t be 
converted as searchable text. Revu Complete processes these 
documents with OCR to make searchable text. Limit the use of text in 
embedded objects. 

• Make sure that text in callouts and detail bubbles do not break or go 
outside of circles. 

 

Callout / Detail Bubbles 

Correct Not Correct 

  
 

• Use Simple Hatch Patterns. Avoid or limit the use of Cross-hatching and 
fill patterns. These types of patterns create larger files and significantly 
slows PDF drawing load times and performance. 

 

Hatch Patterns 

Efficient Hatch Fill Inefficient Hatch Fill 

  
 

• Vector-based drawings enable better navigation of information from digital 
PDF drawings, perform significantly better when zooming into drawings, 
taking measurements, snapping to content, etc. Limit the use of Raster 
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content to images/photos inserted into drawings/documents. If Raster 
images are the only option such as referencing scanned older Record 
drawings or tiff files, OCR scanning should be implemented before 
submission of PDF package(s). PDFs should never be submitted as 
rasters (bitmaps), whenever possible. 

• When plotting, use the OC San provided page setup (PDF 34x22) per 
Section 2.9, which optimizes PDF, reduces file size, and manages 
bookmarks.  

• In PDF Settings, make sure PDF Layers are turned off and Enable 
Bookmarks is selected. 

• Plot to scale, DO NOT use Fit to Page. 
 

7.4.2 Best Practices for Autodesk Revit 

Generally, the requirements of 7.4.1 shall also apply for PDFs created via Revit 

The Revit application utilizes two parallel sets of patterns: 

• Drafting Patterns are analogous to the patterns found in AutoCAD. They 
are intended to display only in coarse scale views. 

• Model Patterns reflect real-world conditions, and although these may still 
appear. 

• Diagrammatic in nature, the pattern lines should represent real-world 
conditions. For example, 8” between vertical pattern lines on a CMU block 
wall. 

The intended representations on drawings and other views can be readily 
achieved with either Drafting or Model patterns 

7.4.3 For Bluebeam (after PDF package(s) have been created) 

Prior to submitting electronic “PDF” files, format them as indicated below 
(underlined texts refer to commands and functions within Bluebeam Software) 

• Reduce file size with Document\Process\Reduce File Size as much as 
possible, making sure everything is still legible. 

• Use Flatten with Document\Flatten for all PDF packages. 

• Make PDF searchable with Document\OCR especially when Raster 
Images or scanned files had been used to create Composite Sheet. 
There are to be no existing comments or markups in the PDF. 

• Create page labels for drawings with Thumbnails Toolbar\Create Page 
Labels. (Refer to “OC San Exhibit 17 Designer Training Document for 
Submission”) for information regarding Page Label names and the use of 
special characters. 

• Enable hyperlinks with File\Batch\Link\New. (All reference callouts shall be 
hyperlinked – e.g., reference to details, sections, elevations, drawing 
numbers, tables, exhibits, etc.) 

• Verify that the PDF document is appropriately bookmarked at Conformed 
and Record Phases. 



Deliverables and Data Exchange 

 

CAD/BIM & Drafting Standards Manual 7-8 June 3, 2025 
 

7.5 Documentation 

Unless otherwise specified in the project scope of work, the following media types will be 
submitted with the appropriate submittal as listed in Table 7-2. 

Table 7-2 

Submittal Phase Half Size/ Media 
CAD / BIM 

Files 
Full Size PDF 

Preliminary Design Report Bond X X 

Design Submittal 1  X X 

Design Submittal 2 Bond X X 

Design Submittal 3 Bond X X 

Final Design Submittal  X X 

Conformed Drawings  X X 

Record Drawings** Bond (2 sets) X X 

Hardcopy media types must meet the following specifications: 

• Bond is to be 20# white. 

** The consultant shall be responsible for preparing the record drawings from the 
approved field markup set for all drawings except the contractor generated drawings and 
the shop drawings in accordance with the requirements in this CAD Manual. All record 
drawings must contain a stamp indicating “Record Drawings” (see Figure 5-9). The 
consultant shall also submit an electronic copy (see Table 7-2 above) of the record 
drawings to OC San for review and approval. The acceptance of the record drawings 

shall be deemed a condition for completion of work.   
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8.1 History of Change 

Revision 
and 

Version Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 

B MAB 11/4/02 Included information on Batch Standards Checker 

C SJM 7/22/10 CAD Compliance Revision 

F DCR 03/02/11 
Updates and revisions to content.  Revised to 
show Enterprise Information Management as 
group responsible. 

G BAW 08/08/16 Redesignated as chapter 8 (previously chapter 10) 

H EIM 12/01/19 Updates and revisions to content. 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

J EIM 03/30/23 
Section 8.3.2 – Added reference to Project EID on 
“All attributes..” bullet. 

K TAC 05/29/24 
Added Revit Template, Revit Family, and Share 
Parameter information to the chapter. 

 
chap08-CAD Standards Implementation Tools.docx 
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8.2 AutoCAD Templates 

A template file contains standard settings for use in creating a new drawing. OC San has 
created several discipline-specific template files for composite sheets and base models, 
as well as standard border templates. These files have the following conventions and 
settings included: 

• Unit type and precision  

• Title blocks, borders, and logos  

• Layer names and properties 

• Text styles, Dim styles, and Multileader styles 

• Template files have a .dwt file extension and are included in the CAD Drawings 
folder. 

8.3 Revit Templates 

Revit models for OC San shall always be created from an approved template file. OC 
San’s Revit Template include the following settings: 

• Line styles, including lineweights and pattern. Text and dimension styles. 

• Annotation symbols, tags, arrowheads 

• Export to CAD settings 

• Units and accuracy settings 

• Project Parameters 

• Template Schedules 

• MEP settings (Where applies) 

• Object Style settings 

Revit Templates have an .rte extension 

Some settings are not managed directly by the template file. A primary example of this 
would be a titble block, which may exist as a separate file with and .rfa extension. 

• For convenience, title blocks for OC San use are loaded into the template files. 

 

8.3.1 Revit Parameters and Families 

All components of data within Revit are referred to as ‘families’. Some such 
families exist as individual files that can be loaded into projects. 

• Families from OC San libraries should be used 

• Families that are not started from those in OC San libraries shall be 
checked for parameter consistency. 

The family should contain those parameters that are required for the EID. 
 
Before a custom family is loaded into a project, it must be checked for 
parameters similar to those in the EID. Similar parameters shall be removed. 
 

As a mean of backchecking the parameters in a project, the Autodesk Interoperability 
Tools® suite may be used to verify correct parameters. It can add, remove, or edit 
parameters as required. 
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8.4 CAD Compliance 

All CAD drawings must adhere to the standards put forward in the OC San CAD Manual.  
Drawings will be reviewed for CAD compliance during the course of projects as outlined 
in the Scope of Work for each job.   

Consultants shall provide OC San all necessary CAD submittals per the Project’s SOW 
and schedule, typically at the following milestones: 
 

• Preliminary Design Report (PDR) 

• Design Submittal 1 (DS1) 

• Design Submittal 2 (DS2) 

• Design Submittal 3 (DS3) 

• Final Design Submittal (FDS) 

• Conformed Submittal 

• Draft Record Drawing Submittal  

• Final Record Drawing Submittal 

 

A CAD compliance review must take place before the consultant’s final record drawing 
submittal. The draft review is to ensure that OC San’s CAD Standards were adhered to 
prior to printing the final Record Drawings and submitting the PDF files. 

 

At each submittal stage, the previous CAD compliance review package will be 
referenced to make certain that all comments from the previous review have been 
integrated into the current submittal. Consultant shall address all comments. If 
comments from prior review are not addressed, the submittal may be rejected for re-
submittal. 
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8.4.1 Process and Instrumentation Diagram (P&ID) CAD Compliance  

P&IDs have strict requirements since they will have to integrate into a baseline 
pool of P&IDs. Layers, colors, linetypes, etc., must be tightly controlled. 

• Drawings must start with the appropriate .dwt file. 

• Everything must be drawn within the model space bounding box. 

• The layout must be proportioned to plot full size ANSI “D” (34x22) or half 
size ANSI “B” (11x17). 

• The data fields inside the drawing must match the Reference Project data 
fields and must be filled in. 

• The file format of the P&ID must match the contract agreed-upon format. 

• The drawing must be laid out using good engineering practices for P&IDs. 

• Nothing in the drawing can violate the criteria set by the Reference 
Project. 

 
Refer to Chapter 9 for AutoCAD Plant 3D requirements. 

8.4.2 Single Line Diagram (SLD) CAD Compliance  

CAD Compliance reviews for Single Line Diagrams are typically done during 
each submittal stage of the project per SOW, along with the submitted Electrical 
Drawings. 

Refer to the project SOW for specific Single Line Diagram CAD compliance 
review intervals.  

• Single Line Diagrams must be based on the supplied SLD templates and 
block library. 

• OC San blocks must not be exploded. 

• OC San layers, colors, linetypes must not be changed. 

• To encourage better data matching with tools like AutoCAD Electrical, 
consultants are permitted to add layers and blocks as long as visual 
fidelity is maintained, and blocks or attributes are not named in a manner 
that would interfere with our data extraction process and with prior 
approval by EIM. 

• The information shown in the templates must be supplied. 

• All attributes of each block shall be filled in as accurately as possible. 
Refer to Project EID (Equipment and Information Datasheet) for attribute 
data.  

• The provided layout tab in the template must not be changed and contain 
only one layout per Composite Drawing. 

• The border file may be changed by the consultant at several locations. 
Consultants can add a logo in the area provided to left of the OC San 
logo, add PE stamp, submittal phase, etc., and can edit the project 
description. 

• Most importantly, the required data must extract properly. 

• See Section 10.3, Single Line Diagram Best Practices, additional 
information. 
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Refer to Chapter 10 for Single Line Diagram requirements. 

8.4.3 Instrument Loop Diagram (ILD) CAD Compliance 

CAD Compliance reviews for Instrument Loop Diagrams are typically done during 
the construction phase of the project. It is suggested that a few sample loop 
drawings are submitted for review prior to mass production of the loop drawings.  
This pre-review can greatly reduce the changes required near the end of the 
submittal process and will streamline the contractor’s submittal.   

Refer to the project SOW for specific Instrument Loop Diagram CAD compliance 
review intervals.  

• Loop Diagrams must be based on the supplied ILD templates and block 
library. 

• OC San blocks must not be exploded. 

• OC San layers, colors, linetypes must not be changed. 

• Information shown in the templates must be supplied. 

• Container zones must be maintained correctly. 

• Correct blocks must be used to show a separate suffix where required. 

• The UNITNO attribute which shows the area/subarea must be filled in 
even though invisible on the face of the drawing. 

• The border file must be XREF’d (overlay) in Paper space with a relative 
path.  (Do not bind or insert as a block.) 

• The provided layout tab in the template must not be changed. 

• The border file may be changed by the contractor in two areas only. 
Contractor can add a logo in the area above the OC San logo and 
contractor can edit the project description. 

• Most importantly, the required data must extract properly. 

• OC San PLC numbers must be supplied in the titleblock. 

• Where the loop diagram documents a NON-OC San PLC, the information 
supplied should follow the OC San standard as closely as possible.  

 

Refer to Chapter 11 for Instrumentation Loop Diagram requirements. 

8.4.4 3D Model File – BIM Standards – CAD Compliance 

Some Model File Compliance checks are performed manually, and others may 
be automated. Manually checked items may be required as specific milestones 
or at several milestones. 

The consultant is responsible for running the automated checking tool and 
sharing the report with OC San. 

• Model files are subject to the requirements below in section 8.4.5. 

• Refer to Appendix E for the BIM Standards Compliance Matrix. 
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8.4.5 CAD Compliance – All Other Drawing Types 

A typical CAD compliance review will include (but will not be limited to) the 
following: 

• Ensure that the drawings are produced in an approved version of 
AutoCAD, AutoCAD Revit and/or AutoCAD Plant 3D. 

• Verify drawing package organization as detailed in this manual. 

• Identify whether the Project Model Files are done in the proper coordinate 
systems. 

• Verify border and reference file usage techniques. 

• Verify that file naming conventions are used correctly. 

• Ensure proper usage of layer naming, lineweight, linetype, text/font style,  
text height, dim style, and multileader style. 

• Verify proper page setup. 

• Ensure correct border sheet and sequence in drawing set. 

 

8.5 CAD Compliance Review Package 

The CAD Compliance Submittal Review is included as a part of the overall review 
package that the Project Management Team returns to the consultant and/or contractor.  

At each submittal during the course of a project, a CAD Compliance Submittal Review 
package is turned over to the Project Management Team. 

A typical review package includes (but will not be limited to) the following:  

• Submittal Review Comments Form – a comprehensive list of errors and what is 
expected to be fixed (all disciplines). 

• Screenshots (as needed support document) 
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9.0 PROCESS & INSTRUMENTATION DIAGRAMS 
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9.1 History of Change 

Revision 
and 

Version 
Author Date Change 

G ICA 08/08/16 
New chapter, expanded from portion of previous 
chapter 11 

H EIM 12/01/19 Updates and revisions to content. 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

K  TAC 05/29/24 
Additional Considerations and Best Practices for 
P&IDs 

 
chap09-Process & Instrumentation Diagrams.docx 
 

This chapter defines the unique requirements of Instrumentation & Control (I&C) 
drawings. The standards shown are to be observed by all OC San staff members, 
consultants and contractors. Creation of I&C drawings are different from most other 
engineering disciplines. Process & Instrumentation Diagrams (P&ID) are to be 
developed using Autodesk™AutoCAD Plant 3D 2024 (included with AutoCAD) software 
to produce intelligent graphics. 
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9.2 Process & Instrumentation Diagrams (P&ID) 

The Piping and Instrumentation Diagram (P&ID) is prepared based on the Process Flow 
Diagram. The P&ID provides greater detail and data that the PFD and is used in 
preparing detailed arrangements. 

P&ID Drawings require that sufficient data be completed for each component to ensure 
that all the tag numbers are reflected in the database. The following guidelines shall be 
used when placing each type of component. 

 

9.2.1 P&ID Best Practices 

Refer to Engineering Design Guidelines Chapter 11 for typical layout 
requirements for P&IDs, including flow directions, tagging and general 
arrangement. 
 
Additionally the P&IDs will show and/or list the following: 

• All process equipment and instruments with proper tags. 

• Heat tracing and insulation requirements and lines. 

• Safety instruments and devices including set pressures for pressures and 
vacuum relief. 

• Valves including automatic/control with flow direction and failure modes. 

• Show only the size of relief, bypass, and control valves. 

• Locate control valves as close to their transmitters as practical to keep 
instrument leads short (when instrumentation is called for) 

• Indicate the tube and shell side of heat exhangers. 

• Extend the relief system piping beyond the relief valves and bypass 
valves. 

9.2.2 Instrumentation 

AutoCAD Plant 3D requires each instrument component to have a unique tag 
that can be associated with an instrument loop (e.g., level, flow, alarm).  

See Engineering Design Guidelines Chapter 13 for all equipment tagging 
procedures and requirements. 

When an instrument component is placed, OC San requires that the TAG label 
have the following data: 

Table 9-1 

Annotation Attributes Input 

Area/Location Number Required* 

Instrument Function Code Required 

Instrument Loop Block Number Required 

Instrument Loop Suffix When Required** 

Note:  
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For instrumentation located in a panel:  
 
“Location” column in Data Manager must 
be populated with the Panel Tag Number 
related to each instrument located in the 
panel. 

Required* 

*Will not display in the instrument bubble on drawing. 

**The letters “I” & “O” shall not be used as a loop suffix. 

 

Note (Grid and Snap): The default snap is set to 0.0625” and the default grid is 
set to 0.1250”. These values correlate with the modular size on which most of the 
symbols were created. For example, an instrument bubble’s quadrants will land 
on the default snap when placed on grid. The same applies for valves with 
respect to connection points as well as most of the other symbols. 

This allows for a more accurate free form creation of P&ID’s and generally makes 
for cleaner presentation allowing the user to easily align symbols. 
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9.2.3 Input/Output 

OC San requires that when placing I/O points, four standard symbols be used. 
The symbols are part of the AutoCAD Plant 3D package and are on a tool palette 
provided in the P&ID Reference Project template file. 

Table 9-2 

Symbol Type Description 

 
Digital Input PLC  Digital Input (DI) 

 
Digital Output PLC Digital Output (DO) 

 
Analog Input PLC  Analog Input (AI) 

 
Analog Output PLC  Analog Output (AO) 

 

 

When an I/O symbol is placed, OC San requires that a label have the following 
data: 

Table 9-3 

Attributes Input 

Area/Location Number Required* 

Instrument Function Code Required 

Instrument Loop Block Number Required 

Instrument Component Suffix When Required 

DESC2** Required* 

DESC3** Required 

*Will not display on drawing. 

**Real I/O list requirements are found in the Engineering Design Guidelines 
Chapter 11. 
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9.2.4 Equipment 

OC San requires that an Equipment Description Label be placed for each 
equipment group on the drawing and the data to be completed per Specification 
sections 16075 & 17075 for single or 2-line, or 3-line labels: 

Table 9-4 

Attributes Input 

Area/Location Number Required 

Equipment Group Number Prefix Required 

Equipment Group Block Number Required 

Equipment Group Number Suffix When Required 

Description 1 Required 

Description 2 Required 

Description 3 Required 

 

• The description tag should be placed inside the equipment if it is large 
enough. 

• The tag name, which is displayed using the cell EQUIPID, contains the 
appropriate data fields for text input. 

• The equipment description will be located 1/8” (0.125”) below the 
equipment name using the appropriate justification for equipment, as 
defined in the text justification dialog box in the P&ID software. 

 

9.2.5 Valve Label  

OC San requires that a Valve Label be placed for each valve on the drawing and 
the data to be completed per Specification sections 16075 & 17075 for single or 
2-line, or 3-line labels. Below example for a single line label: 

AAABBBCCCD 

Code Attribute Input 

AAA Area/Location Number Required 

BBB Function Code Required 

CCC Component Block Number Required 

D Component Suffix* When Required 

*The letters “I” & “O” shall not be used as a component suffix. 
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9.2.6 Piping Labels 

OC San requires that an intelligent label be placed for each pipe segment. 

AAA-BB-CCCCC-DDDD-EEE 

Code Attribute Input 

AAA Nominal diameter Required 

BB Nominal diameter units (Inch or Feet) Required 

CCCCC Operator fluid code Required 

DDDD Piping material class Required 

EEE Area/Location Number Required 

 
Pipe line numbers change at: 

• Major equipment, such as vessels, pumps, exchangers, etc. 

• Piping class change-over points, such as, at pressure reducing stations. 

• Branch lines from main headers 

• Line identification line number shall remain the same even though the line 
size may change several times. 

• Control valves and safety-relief valve bypass lines shall not be numbered. 

• Equipment bypass lines shall be numbered. 
 

9.2.7 Off-Page Connector 

These connectors identify the continuation of pipelines to other drawings. There 
are two groups of connectors: Those that exit from the current drawing, and 
those that enter into the current drawing. 

The off-page connector indentification shall adhere to the OC San AutoCAD 
P&ID Reference Project.  

9.2.8 Template Files and Border Sheets 

The preferred method of controlling the project border for OC San P&ID projects 
is through an external reference. By default the template (OCSD-
PIDTemplate.dwt) references OCSD-PID-DBDR.dwg. OCSD-PID-DBDR.dwg is 
the drawing border and it contains the graphics and fixed information associated 
with the project. This file is provided in the …ACAD Settings\Template directory 
supplied with the OC San AutoCAD Plant 3D Reference Project. The border file 
should NOT be renamed. Users can modify the border drawing file as required to 
show consultant logos and project information. Locate the modified version of the 
border file in the same directory as the P&ID drawings or in a directory defined in 
the project environment.   

9.2.9 Symbols 

Symbols are stored in the OC San AutoCAD Plant 3D Reference Project within 
the drawing ProjSymbolStyle.dwg. Refer to Appendix B for pictorial versions of 
standard library symbols, to be used for E,I&C drawings. The addition of symbols 
is not allowed without prior approval of OC San’s EIM group. 
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9.3 Additional Considerations for P&IDs 

9.3.1 Flow Arrows 

• Are placed at elbows. 

• Are placed so that flow direction is understood. 

• Are not placed in the middle of a line or at random. 
 

9.3.2 Line Breaks 

• When two separate lines cross: 

• If the lines are both process or utility lines, the vertical line is to be broken 
at the intersection. 

• If the lines are process and utility lines, the utility line(s) are broken at the 
intersection. 

 

9.3.3 Line Spacing 

• Spacing between line (e.g. process, service) is no closer than 1/4”  
(2-grids). 

• It is desirable for lines to run as straight and smooth as possible and to 
avoid dog legs whenever possible. 
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10.1 History of Change 

 

chap10-Single_One Line Diagrams.docx 
 

This chapter defines the requirements for Single Line Diagram* (SLD) drawings. The 
standards shown are to be observed by all OC San staff members and consultants. SLD 
drawings are to be developed using Autodesk™AutoCAD or Autodesk™ Revit™ and 
require adherence to the OC San templates and AutoCAD users shall utilize CAD blocks 
which use extractable block attributes. 

 

*Where the terms Single Line Diagram or SLD are used, they can also refer to One 
Line Diagram from this point forward. 

  

Revision 
and 

Version 
Author Date Change 

G RVT 08/08/16 New chapter 

H EIM 12/30/19 Updates and revisions to content 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

J EIM 03/30/23 
Section 10.3.2 – Added reference to Project EID 
on “For electrical equipment…” and “For load 
distribution…” bullets. 

K TAC 05/29/24 Updates to sections 10.2.1, 10.2.2 and 10.3.2 
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10.2 Single Line Diagrams 

The purpose of this document is to provide sufficient guidance to consultants so that 
SLDs conform to OC San standards in presentation and content required by Project 
Specifications. It is required of the consultants to follow these standards while producing, 
assembling, checking, coordinating and displaying all required information. 

10.2.1 CAD Standards and Files 

When performing work on OC San projects, standard correspondence for 
consultants and contractors is via email and/or access to the OC San external file 
sharing site. The email or project specific folder within the external file sharing 
site will contain all the native electronic files used to produce the SLDs. 
 
To assist in the production of SLDs, an AutoCAD or Revit template file is 
provided. The OC San template file will help to ensure proper use of text styles, 
line weights and layer names. OCSAN -SLD Standards.dwt is the template file 
for AutoCAD. Refer to the AutoCAD User’s Guide for more information on how to 
utilize a template file. 
For projects utilizing BIM, the Revit model will be provided by OC San and based 
on a custom template for the Electrical discipline. 

10.2.2 Border Reference File 

Within the OC San templates folder is an AutoCAD drawing for the OC San D 
size border (XXXX-GDBDR.dwg). The border file is to be saved using the project 
number and is not to be modified except for the addition of a 
consultant/contractor logo, PE stamp, submittal phase, and edited project 
description. The border drawing is used as an external reference, inserted as an 
overlay with a relative path in paper space at 0,0. The title block information is 
inserted in the SLD drawing using a standard block (For AutoCAD: Block – Title 
Block Text.dwg). The Revit model includes the standard Title Block Family. 

10.2.3 Single Line Diagram and Templates 

SLDs typically start from OC San supplied Baseline SLD and templates. A series 
of SLD templates and sample drawings has been created to facilitate the 
production of project specific SLDs. The Baseline diagram should reflect the as-is 
conditions of electrical systems in the area specified in the Scope of Work; such 
as MCCs, Switchboards, Transformers, Generators, Motors, etc. The consultant 
will need to create the project-specific SLDs to incorporate the new design, 
including equipment to be removed and/or to remain. 
 
For all BIM based projects, single line diagrams shall be created natively within 
Revit using the provided OC San Revit Template which houses the appropriate 
Baseline SLD. This SLD template will be comprised of: specified text styles, line 
weights/line type patterns, and electrical symbols. The consultant shall follow OC 
San standards for display locations of all texts, equipment ID callouts, and all 
pertinent electrical information regardless of the software used. 
 
NOTE: The SLDs provide the format and the level of detail expected in the 
final product. The accuracy of the content is the responsibility of the 
consultant. 
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OC San will supply several SLD samples and a legend, as well as OC San 
Baseline SLDs. However, the consultant is required to produce all necessary 
Single Line drawings as defined by the ‘scope of work’, whether a Single Line 
drawing exists or not.  
 
NOTE: These Baseline diagrams consist of the as-built condition of 
electrical systems. OC San Baseline SLDs are only to be used as a 
reference; modifications are not permitted. 
 

10.2.4 Block & Attribute Library for AutoCAD 
OC San requires that our standard attributed blocks be used when producing 
SLDs.  Blocks are graphical elements that are treated as a unit. Attributes are 
text fields that are attached to those blocks. OC San utilizes blocks with attributes 
for quality assurance and data extraction purposes. 
 
NOTE: Consultants are not permitted to explode or modify OC San blocks.  

Standard blocks should be taken from the 1LIN-ELEC-LGND.dwg file or from the 
block library provided by OC San.  

NOTE: The addition of unauthorized symbols or blocks is not allowed 
without prior approval of the OC San’s EIM Group.  

10.2.5 Drawing Submittal Process 

10.2.5.1 Intermediate Submittals 

Consultants shall provide OC San all CAD submittals per the Project’s 
SOW and schedule, typically at the milestones listed in Section 8.4, 
CAD Compliance.  

10.2.5.2 Final Submittal Record Drawings 

At the completion of construction and in accordance with the project 
schedule, SLD record drawings shall be submitted for final review and 
acceptance by OC San. Record drawings are to be submitted in 
electronic format in accordance with the project specifications. If the 
project specifications require paper, those will also be submitted in 
accordance with the project specifications. Failure to submit record 
drawings may result in withholding of final payment. 

10.3 Single Line Diagrams Best Practices 

The following are suggested steps to create the SLDs.  

10.3.1 Creating an SLD 

• Using an OC San D size border (XXXX-GDBDR.dwg), Electrical SLD 
Template drawing (OCSAN - SLD Standards.dwt), or OC San supplied 
Baseline SLD reference drawings, modify the border drawing to add the 
Consultant Logo and edit the Plant/Service Area and project title as 
necessary.  

• Open the desired Baseline SLD for the project area. 

• In paper space, verify that the edited border is loaded as an external 
reference file, as an overlay type, and with a relative path. 
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• Use the Save As command to save the file. (See CAD Manual 3.4 for 
Composite Drawing file naming convention.) 

• In lower-right corner, double-click on the drawing number to bring up the 
enhanced attribute dialog box and edit all fields in the block as needed.  

• Save the drawing. 

• Drawing is now ready for content to be added, modified, removed, 
screened for existing, etc. All information and accuracy of the drawings 
are the responsibility of the consultant. 

• The drawing line work shall be completed in model space, not in paper 
space. Paper space will be used only for layout. Each drawing file will 
contain the externally referenced 22x34 border in paper space with 
viewport(s) containing the SLD in model space. The scale of the viewport 
should be 1:1. 

• Verify all created SLDs conform to OC San CAD standards.  

10.3.2 Drawing and Equipment Content 

SLDs shall contain all the following information relevant to the affected electrical 
equipment per the scope of work for that project.  

• Each SLD shall be comprised of distribution equipment with a common 
primary power source, same electrical building, or same plant process 
location. 

• Each SLD shall be comprised of two sheets minimum, depending on size 
of SLD and project scope of work. One sheet to contain demolished 
equipment and the other sheet to indicate new equipment. Otherwise, 
one sheet minimum if all new equipment. 

• Each SLD shall not be so densely populated as to obscure clarity when 
plotted. 

• If multiple lines are needed for long bus configurations, keep a ‘left to 
right’ oriented layout. 

• The title block shall be populated with the project name, file number, 
project area, location of electrical equipment, and equipment designation, 
as well as the Designer Identification Block (Figure 5-4) and Management 
Block (Figure 5-5) 

• A new SLD’s appearance and information shall resemble OC San 
supplied Baseline SLDs. 

• For electrical equipment: 
 All equipment types (SWGR, MCC, SWBD, etc.) shall be enclosed 

with a border polyline that encompasses components within that 
equipment. 

 Align equipment nomenclature title at upper-left side, just above the 
enclosure line. 

 Use only listed blocks from the 1LIN-ELEC-LGND.dwg file or OC San 
supplied block library, assuring all necessary block attribute values 
are correctly populated. Refer to Project EID for attribute data. 

• For load distribution: 
 All loop tag numbers shall be boxed-in per sample found in SLD block 

library. 
 Use only blocks from 1LIN-ELEC-LGND.dwg file or OC San supplied 

block library, assuring all necessary block attribute values are 
correctly populated. Refer to Project EID for attribute data. 

 Identify circuit number just above bus tap point. 
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 Bus feed circuits and equipment load circuits shall not share the same 
bus tap point. 

 Identify each ‘SPARE’ just within the bottom of the equipment 
enclosure polyline. 

• Place all pertinent project-related notes where they are most legible, 
typically at the bottom-right or top-right side of drawing. 
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11.0 INSTRUMENTATION LOOP DIAGRAMS 
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11.1 History of Change 

Revision 
and 

Version 
Author Date Change 

G RVT 08/08/16 
New chapter, expanded from portion of previous 
chapter 11. 

H EIM 12/30/19 Updates and revisions to content. 

I RVT 09/13/21 
OCSD reference to OC San. Grammatical 
revisions. 

 
chap11-Instrumentation Loop Diagrams.docx 
 

This chapter defines the unique requirements of Instrumentation Loop Diagrams. The 
standards shown are to be observed by all OC San staff members, consultants, and 
contractors. Instrument Loop drawings (ILD) are to be developed using standard 
AutoCAD and require adherence to the OC San templates and CAD blocks which use 
extractable block attributes.
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11.2 Instrument Loop Diagrams (ILD) 

The purpose of this document is to provide sufficient guidance to Contractors so that 
Loop Diagrams conform to OC San standards in their presentation and content as 
required by project specifications. The Contractor must follow these standards while 
producing, assembling, checking, coordinating and displaying all the required 
information. 

11.2.1 CAD Standards and Files 

When performing work on OC San projects, correspondence of standards for 
consultants and contractors is through emails and/or access to the OC San 
external file sharing site. The email or project specific folder within the OC San 
external file sharing site will contain all the native electronic files used to produce 
the Loop Diagram(s). 
 
To assist in the production of loop diagrams, an AutoCAD template (.dwt) file is 
provided. The template file will help to ensure proper use of blocks, text fonts, 
line weights, and layer names. Refer to the AutoCAD User’s Guide for more 
information on how to utilize a template file. 

11.2.2 Border Reference File 

Within the OC San template folder is an AutoCAD template for the OC San B 
size border (OCSAN-GBBDR.dwg). The border file is not to be modified except 
for the addition of a contractor logo and project description. The border drawing 
is used as an external reference, inserted as an overlay with relative path in 
Paper Space at 0,0. The title block information is inserted in the loop drawing 
using OC San standard block, TITLEBLK. 

11.2.3 Loop Template and Sample Loop Drawings 

Loop diagrams typically start from an OC San supplied loop template or sample 
drawing.  A loop template and series of sample loop drawings have been created 
to facilitate the production of loop diagrams. A loop template is a drawing file that 
contains the blocks, layers, fonts, line weights, zones, etc., used to create loop 
diagrams. The supplied sample loop drawings are partially completed loop 
diagram which can be copied and completed for a specific project and consist of 
roughly 80% completed loop diagrams for specific applications; such as a Motor 
Operated Valve (MOV). The contractor must complete the drawing including the 
title, loop numbers, references, etc. 

It is the responsibility of the Contractor to produce all necessary loop diagrams 
accurately and as defined by the scope of work/contract documents whether a 
loop sample exists or not. 

11.2.4  Drawing Zones 

Within each sample loop drawing and template, a series of zones have been 
established. These zones are used for QA/QC purposes and are not to be 
deleted. A closed polyline on the layer named N-ZONE defines the boundary of 
the zone. An attributed block in each zone identifies the zone name and must 
reside within the zone boundary. Zones must not overlap.   
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11.2.5  Block & Attribute Library 

OC San requires that when producing loop diagrams, standard OC San blocks 
with attributes be used. OC San utilizes blocks with attributes extensively for 
QA/QC and data review purposes. 

NOTE: Consultants are not permitted to explode or modify OC San blocks. 
The addition of unauthorized symbols and blocks is not allowed without 
the approval of OC San’s EIM Group. 

11.2.6  Drawing Submittal Process 

11.2.6.1 Initial Sample Loops for Review  

Prior to a project’s intermediate submittals, a small sample set of loop 
diagrams can be provided to the EIM group for review to ensure that the 
correct format and content of diagrams are aligned with these guidelines.  

11.2.6.2 Intermediate Submittals 

During the construction phase, it is required that the contractor provide 
intermediate submittals of loop diagrams. The loop diagrams shall be 
submitted in both native DWG and PDF format.   

11.2.6.3 Final Submittal “Record Drawings” 

At the completion of construction and in accordance with the project 
schedule, the loop diagram record drawings shall be submitted for final 
review and acceptance by OC San. Record drawings are to be submitted in 
both native DWG and PDF format. 

11.3 Instrument Loop Diagrams (ILD) Best Practices
Following are suggested steps in creating the loop diagrams. 

11.3.1 Creating an AutoCAD Loop Diagram 

• Using the OC San B size border (OCSAN-GBBDR.dwg), modify the 
border drawing to add the contractor logo, edit the plant/service area, and 
project title as necessary. Do not rename the border file  
(OCSAN-GBBDR.dwg). 

• Open the desired sample loop drawing or new loop template drawing. 

• In paper space, XREF the edited border file as an overlay with a relative 
path. 

• Save the file as the loop filename being documented. (See CAD Manual 
Section 3.5 for Loop file naming conventions and Drawing Filename / 
Number Section 11.3.1.1 below for example). 

• Edit all fields in the title block as appropriate. (See Drawing Titles, Section 
11.3.1.2 below for example) 

• The drawing line work shall be completed in model space. Paper space 
will be used only for the layout at 1:1. 

• Each AutoCAD drawing file shall be dedicated to only one loop tag 
number. Up to five multiple I/O points that share the same loop tag 
number may be on the same sheet if space allows. Any additional sheet 
requires its own separate DWG file. 
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11.3.1.1 Drawing Filename / Number 

Loop Drawings shall have numbering as follows; 10A-L-101-1; where ‘10A’ is 
location code of the device/equipment; ‘L’ denotes Loop; ‘101’ is the three 
digit block number in the device/equipment loop tag number; ‘1’ is the sheet 
number.  
 
The sheet number is added for only loops having more than one sheet, where 
the first sheet shall be ‘-1’, second sheet shall be ‘-2,’ etc. 
 
Note: The drawing file name must match drawing number. 

11.3.1.2 Drawing Titles 

Title of drawings shall provide clear understanding about location and 
function of the device, e.g., a pressure transmitter on digester mixing pump 
shall be on three lines with last line being only ONE tag number representing 
the primary device. 
 

DIGESTER 8 MIXING PUMP 1 
DISCHARGE PRESSURE TRANSMITTER 

15BPIT101 
 

Note: Refer to Engineering document 17405-Att A – Loop Specific Instructions 
for additional information. 
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12.0 INSTRUCTIONS FOR DRAWING UPDATES FROM BID SET 
THROUGH RECORD DRAWINGS 
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Revision 
and 

Version Author Date Change 
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Section 12.5 – Added Figure 12-1 Approved for 
Bidding sample. 

K EIM 04/16/25 Grammatical revisions. 
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This chapter provides instructions used to update drawings from Bid Set through Record 
drawings.  
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 Addendums 

Drawing changes shall be indicated using the following annotations: 

1. A cloud surrounding the change to the drawing. 

2. The revision number inside a delta, adjacent the cloud. 

3. In the bottom left Revision Block, provide the following: 

a. Revision number inside of a delta; 
b. Description (Addendum No. [#]); 
c. Issue date of the addendum ([MM/YY]); and 
d. Initials of person responsible for making the addendum changes. 

If the entire drawing has changed, the entire drawing may be clouded using just one 
cloud. 
 

Added drawing shall be entirely clouded with the appropriately numbered delta and 
revision block updates as noted above. The Drawing number and Sheet number shall be 
assigned to avoid renumbering of the proceeding drawings. For example, if adding a 
drawing between G0004 and G0005 (sheets 4 and 5 respectively) the new Drawing 
number shall be G0004A, with a Sheet number 4A. 
 

Subsequent changes to a previously edited drawing by addendum: 

1. Remove clouding from previously issued addenda but leave the delta on the 
plan and all revision block history in place. 

2. Annotate the subsequent changes as defined above – utilize the next line 
above the prior within the revision block. 

 
Note: The revision number should start at 1 and increase sequentially for each drawing. 
An addendum that covers multiple drawings may have different revision numbers on each 
sheet depending on what previous changes have been made thereon. 

 Conformed Drawings 

Update the CAD files of any drawing changed through addenda by the following 
procedure. 

1. Remove all clouds. 

2. Where any deletions of work are shown with hatching or strike-through, 
remove the work entirely. 

3. Be sure to keep the deltas in the areas where the drawings were changed, 
although clouds have been removed or the drawing was changed by erasing 
any deleted work. 

4. If an area had a deletion and then added a new design, show only the new 
design, but keep the deltas with the corresponding notes as to the addendum 
that made the change. 

5. In the bottom left revision block, retain the history of changes for reference 
purposes. 
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6. Update the stamp at the bottom, middle of the border of all drawings (not just 
the ones modified by addendum) with the Conformed disclaimer language 
provided by OC San, per Figure 5-9. 

7. Provide the conformed drawings in accordance with the project scope of work 
deliverable requirements to OC San Project Manager and Engineering 
Assistant in charge of publishing conformed plans and specifications for 
construction. 
 

Note: Wet signatures and/or digital signatures are not required in the Approved For 
Bidding Block. In place of signatures, “ORIGINAL SIGNED BY…” verbiage must be 
above each name on stamp, refer to Figure 12-1.  

 Construction Changes 

Drawing changes shall be indicated using the following annotations: 

1. A cloud surrounding the change to the drawing. 

2. The revision number inside a delta, adjacent the cloud. 

3. In the bottom left revision block provide the following: 

a. Revision number inside of a delta; 
b. Description (e.g., RFP No.4, RFI No.19); 
c. Issue date of the addendum ([MM\YY]); and 
d. Initials of person responsible for making the addendum changes. 

If the entire drawing has changed, the entire drawing may be clouded using just one 
cloud. 
 
Added drawings shall be entirely clouded with the appropriately numbered delta and 
revision block updates as noted above. The drawing number and sheet number shall be 
assigned to avoid renumbering of any following drawings. For example, if adding a 
drawing between G0004 and G0005 (sheets 4 and 5 respectively) the new drawing 
number shall be G0004A, with a Sheet number 4A. 
 
Subsequent changes to a previously edited drawing:  

1. Remove existing clouding from previously issued modifications but leave the 
revision block history and corresponding delta(s) on the plan. 

2. Annotate the subsequent changes as defined above – utilize the next line 
above the prior within the revision block. 

 
Note: The revision number should start at 1 and increase sequentially for each drawing. 
A change that covers multiple drawings may have different revision numbers on each 
sheet depending on what previous changes have been made thereon. 
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 Record Drawings 

Record drawings shall be indicated using the following annotations: 

1. Remove existing clouding from previously issued modifications but leave the 
revision block history and leave the delta on the plan. 

2. For field changes made during construction and shown on the Contractor’s 
red-lined markups, add a delta with a corresponding R (for Record) in the 
revision block. This instruction only applies to drawings with field changes. 
(Drawings unaffected by field changes will just be updated with the Record 
Drawings stamp per Figure 5-9, and Step 4 below) 

3. Add a delta with a corresponding R adjacent each revision in the drawing. No 
corresponding clouds are needed.  

4. Update the stamp at the bottom, middle of the border on all drawings with the 
Record Drawings stamp, per Figure 5-9. 

5. In addition, a note shall replace the engineer’s seal stating: 
 “THIS DRAWING WAS ORIGINALLY APPROVED FOR CONSTRUCTION, 
SEALED AND SIGNED ON [DATE] BY [NAME OF ENGINEER], A 
LICENSED PROFESSIONAL ENGINEER IN STATE OF CALIFORNIA  
NO. [LICENSE NUMBER]” 

 
Note: Wet signatures and/or digital signatures are not required in the Approved For 
Bidding Block. In place of signatures, ”ORIGINAL SIGNED BY…” verbiage must be 
above each name on stamp, refer to Figure 12-1. 
 
Consultant shall submit an electronic copy of the record drawings to OC San for review 
and approval. The acceptance of the record drawings shall be deemed a condition for 
completion of work. 
 
The contractor generated drawings described in the Design Guidelines and the shop 
drawings will not be updated by consultant. 

 
Approved for Bidding Stamp at Conformed and Record Drawing package 
 

 
 

Figure 12-1 
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13.1 History of Change 

Revision 
and 

Version Author Date Change 

K TAC 05/29/24 
Added Revit Template, Revit Family, and Share 
Parameter information to the chapter. 

 
chap3-Design Documentation Standards for 3D.docx 
 

This chapter defines the requirements for Building Information Modeling (BIM). The 
standards shown are to be observed by all OC San staff members and consultants. 3D 
design for Structural, Architectural, Fire Protection, Plumbing, HVAC, Electrical and 
Telecommunication scopes of work shall be documented per the requirements of this 
chapter and the project specific plan. OC San templates and family files which use 
shared parameters for Autodesk Revit are available for the purposes of meeting these 
requirements. 
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13.2 BIM Execution Plan 

Following the Notice to Proceed (NTP), the Consultant must submit a BIM Execution 
Plan to the OC San PMO demonstrating how it will meet the requirements of this 
document. The PMO will evaluate the BIM Execution Plan and provide feedback to the 
Consultant for revision and resubmittal to the PMO. 

The BIM Execution Plan must include, at a minimum, the following information: 

 
(NOTE: The Consultant may reference their proposal in lieu of providing duplicate 
information in the plan) 

 

• Project Goals and related BIM Uses 

• Qualifications of BIM leadership staff to meet Project Goals 

• The design-phase project stakeholders (both local and remote). 

• Plan for file sharing, storage and retrieval, and data security. 

• Schedule of BIM activities including milestones and submittals. 

• Methodology for ensuring the validation of BIM and CAD files. 

• Software selections, and file format. 

• File folder structure and file naming conventions (nomenclature). 

• Alignment to Established Coordinate Systems 

• Model Data Attributes that conform to the EID system or SAT data fields. 
 

13.3 BIM Uses 

There are many advantages to be realized with 3D design when the 3D model is 
connected to business-critical properties and when quantities and associated costs are 
included in schedules. 

This core competency is the foundational ‘BIM Use’ commonly known as Design 
Authoring. It is a prerequisite for all other BIM Uses: 

 

13.3.1 Design Authoring 

• Design Authoring Procedures 

• Revit model files shall be created from OC San templates. 

• Worksharing shall be enabled with central models hosted 
to the Autodesk Construction Cloud (ACC). 

• All Revit models must be included in the same ACC project. 

• All reference files shall be included as overlay. 

• Automated Model Publishing shall be established. (Minimum weekly) 

• Automated or Manual Model Maintenance -- Audit and Compact 
each model - is expected. (Weekly Preferred, Minimum 
Monthly) 
 

When BIM is employed for an OC San project, the following uses shall be verified in the 
project’s BIM Execution Plan: 
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BIM Use Description Phase(s) 

Required: 
Design Authoring 

Develop the 3D Building Information Model 
based on the criteria defined for all required 
BIM Uses 

Design 

Required: 
3D Coordination 

Eliminate major system conflicts prior to 
installation by comparing 3D models 

Design; Construct 

Required: Existing 
Conditions Modeling 

Documentation of existing component locations 
in the facility; includes required parameters. 

Plan; Design; 
Construct; 
Operate 

Required: 
Record Modeling 

Depiction of the as-constructed facility, 
including serial codes, warranty and 
maintenance info. 

Construct; Operate 

Required: Asset 
Management 

Maintenance of facility assets, including 
systems, equipment and surrounding 
environment, assists in short- and long-term 
planning and upgrades. 

Operate 

Required: Facility 
Maintenance 

A Record Model is developed for use in CMMS/ 
BAS systems. 

Operate 

Optional: 4D 
Modeling 

Models are developed in phases to 
depict the sequence of the 
construction plan. 

Plan; Design; 
Construct; 
Operate 

Optional: 
Programming 

Accurately assess project objectives and 
identify needs and options relative to a 
spatial program. 

Plan 

Optional: Engineering 
Analysis 

Verify that a design meets specifications via 
analysis of the BIM model. May include 
Structural, Lighting, Energy, Mechanical, etc. 

Design 

Optional: Site 
Utilization Planning 
(4D Modeling Required) 

Graphically represent temporary and 
permanent facilities on site according to 
activities within the construction schedule. 

Construct 

Optional: 3D Control 
and Planning 

Utilize the 3D model to layout assemblies 
and/or produce drawings used during on site 
construction. 

Construct 

Optional: Space 
Management 

Analyze space and resource usage to plan 
for future space requirements. 

Operate 

Optional: Disaster 
Planning 

Providing critical building information to 
emergency responders via 3D BIM and Building 
Automation System (BAS). 

Operate 

 

Table 13-1: Required and Optional BIM Uses for OC San Projects 
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13.3.2 3D Model Coordination Procedures 

The project-specific plan should outline the expectations for 3D representations 
of the area of work. The plan should also indicate timeframes for model 
coordination activities within the design of the project. 
 

Model Coordination includes three distinct model review activities: 

1. Model Observation – all team members shall have access to review 
the 3D design and to apply comments as they observe conflicts or 
identify constructability or maintainability concerns. 

 

2. Clash Detection – using the ability of the model review software, 
distinct systems can be compared to each other for both interference 
(‘hard’ clashes) and for proximity between dissimilar systems (‘soft’ 
clashes). Team review is required to evaluate these conflicts and 
determine if there are issues. 

 

3. Maintenance Review – there are requirements for service trucks, 
forklifts, and personnel to have regular and unobstructed access to 
the area of work. 3D model review with Autodesk™ Navisworks™ 
allows for ‘maintenance objects’ to be navigated through the design 
to identify any areas of concern. 

 

A project-specific timeline for 3D model review should be established at the start 
of design. (No later than DS1) A typical arrangement for these activities could be 
as follows: 

 

Activity Process and Timeline Team Members 
Involved 

0. Setup automated 
export of 3D to 
model review 
platform 

At the earliest opportunity (once all 
design models have been 
established), the Model 
Coordination features should be 
enabled and setup for (minimum) 
weekly updates. 

Consultant’s 
Model Manager 

1. Model 
Observation, 
Review, and 
Comment 

With coordination models available 
to all, comments can be collated 
within the platform and reviewed at 
regular intervals for the duration of 
design. 

All team members 
involved in design. 

2. Clash detection 
and correction 

A defined period of (typically 6-8) 
weeks allowing for several rounds 
of review – model manager to 
identify and assign clashes, 
design authors to correct, and 
team to review challenging issues 
in weekly coordination 
meetings. Schedule to 
conclude clash detection 
prior to assembly. 

All team members 
involved in design and 
assembly. 
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3. Maintenance 
Review 

Prior to DS3, coordinate 
expectations with maintenance 
team for access. 
Conduct at least one meeting 
with maintenance to 
demonstrate access (move 
maintenance objects through 
3D model) 

Design Team + 
Maintenance Personnel 

 

Table 13-2 3D Model Coordination Activities 

 

Issue Tracking via 3D Model Coordination – Observation 

Fundamentally, all three of the review activities outlined above should be focused 
on the identification and resolution:of issues. An issue should be defined by the 
following minimum attributes: 

• The individual who has reported the issue is known. 

• The issue corresponds to a specific location in 3D. 

• Still image(s) with or without written description is sufficient to describe the 
extent of the issue. 

• One individual is assigned to resolve the issue. 
o NOTE: Design Model Observations reported as issues may not always 

have a clear assignee when they are first identified. 
o An OC San or Consultant project manager should be made he default 

assignee – an individual with the knowledge of the project and project 
team sufficient so that they can re-assign issues to the most appropriate 
individual. 

 
Issue Tracking via 3D Model Coordination – Clash Detection 

The process of Clash Detection is typically intensive at the outset. The model 
manager will need to work through the clash report to find items that may be 
dismissed (for example, ducts that run perpendicular through walls). 

 

There is also some effort involved in grouping like items; several individual 
clashes may constitute a single issue, such as when two insulated process pipes 
collide in a 3D design. (A single conflict is reported by the software as four 
individual clashes because each pipe is represented as the outside diameter of 
the pipe itself and that of the insulating wrap.). 

 

For those clashes assigned as issues to be solved, the model designers will 
need to make corrections and their model updates need to be reflected in the 
coordination model. The individual or team that manages the clash review efforts 
should endeavor to publish issue report in advance of weekly meetings. This 
allows the assignees necessary time to review their issue list and limits the time 
spent in the meetings just for discussions of hard to solve issues. 

 
Issue Tracking via 3D Model Coordination – Maintenance Review 

Concerns of equipment operation, constructability and maintainability also should 
be identified as issues. These may be sourced through clearance objects in the 
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model through machine rule checking for minimum clearances, (so called ‘soft’ 
clashes) or by reviewing the 3D design against a list of known challenges, 
whether that list is on paper or in the mind of the subject matter expert. 

 

Within Navisworks the human scale figure can be displayed within the model. 
Access to controls and systems can be verified within the context of the 3D 
model. In the same manner, objects representing maintenance vehicles can be 
moved around inside the model to verify required clearances and to see if 
designed passageways provide sufficient access. 

 

13.3.3 Existing Conditions and Record Modeling Procedures 

The baseline models are provided as reference for project use. These existing 
conditions models are not intended to be changed. The only exception would be 
to indicate selective demolition that is part of the current project. Even in this 
instance, the modified file would be the copy of the baseline condition that was 
provided to the project. 
 
When required, existing conditions may also be shown in project models and 
composite drawings via reality capture methods. (Examples include laser scan, 
GPR scans, photogrammetry). 
 
Existing equipment that will remain shall begin with the correct operational 
parameters and values. Consultants are responsible for checking the parameters 
and data in baseline models for portions of the baseline that are relevant to the 
project. Any concerns shall be reported to the OC San PMO. 
 
Record models shall be submitted to OC San at the conclusion of the project. 
The project models shall reflect the final level of development as specified in the 
project’s execution plan. Projects not developed and documented with 3D 
methods will meet the requirements put forth in the project execution plan – this 
may necessitate the use of 3rd party providers to create a project model that 
reflects the as-constructed conditions.  
 
Coordination models shall also be provided to OC San. These shall include a 
visual representation of spaces to the defined level of development and a record 
of clash detection/corrections as noted throughout the design-assemble efforts.  
 
OC San will have exclusive rights to the record model and final coordination 
model for their use and reference. (NOTE: This does not preclude a consultant 
from sharing images derived from the models for their own marketing purposes). 
 

13.3.4 Asset Management and Facility Maintenance Procedures 

Prior to Assembly, Maintainability Criteria shall be resolved to the satisfaction of 
Operations & Maintenance personnel. 
 
All data required for Computerized Maintenance Management Systems (CMMS) 
shall be collected within the Project Model(s) and verified – at least once per 
each milestone deliverable – via Revit’s schedules. 
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The Revit Shared Parameters file is the only source to load these parameters to 
a Revit project or family. Manually created parameters may not operate as the 
same parameters and results in data reporting errors. Required design 
parameters per the EID are: 
 

• Asset Action 

• LTN Action 

• Asset Description 

• Equipment Classification 

• Capacity  

• Loop Code; Loop Code Description 

• Loop Tag Number (LTN); Loop Tag Number (LTN) Description 

• Drawing Number 

• Location 

• Parent 
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A.1 History of Change 

Revision 
and 

Version Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 

F SM 07/22/10 Revised with AutoCAD requirements 
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H RVT 01/31/20 
Updates and revisions to content and sample 
sheets 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions and sample sheet updates. 
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A.2 Typical Cover Sheet-Non-subdivided Project 
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A.3 Typical Cover Sheet – Subdivided Project (Child contract part of parent project, divided into Volumes) 
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A.4 Typical Cover Sheet – Subdivided Project (Child contract part of parent project, divided into Volumes, for subsequent volumes – no Approved For Bidding block) 
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A.5 Typical Cover Sheet – Subdivided Project (Separate project included as part of parent project) 
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A.6 Typical Index of Drawings Sheet 
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A.7 Typical Standard Abbreviations Sheet 
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A.8 Typical Index, Symbols and Abbreviations Sheet 
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A.9 Typical Staging Area and Work Boundary Plan Sheet 
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A.10 Typical Plan and Profile Sheet  
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A.11 P&ID Instrumentation and Components, Legends and Abbreviations 
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A.12 P&ID Components, Legend and Abbreviations 
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A.13 P&IN General Legend and Abbreviations 
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A.14 P&ID General Software Template 1 
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A.15 P&ID General Software Template 2 
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A.16 P&ID General Software Template 3 
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A.17 P&ID General Software Template 4 
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A.18 P&ID Sample 1 
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A.19 P&ID Sample 2 
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A.20 Typical Standard Electrical Abbreviations 
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A.21 Single Line Diagram Legend and Description 
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A.22 Control Schematics Symbols and Description 
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A.23 Plan Drawing Symbols and Description 
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A.24 Lighting Fixture Schedule 
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A.25 Single Line Diagram Sample 1 
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A.26 Single Line Diagram Sample 2 
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A.27 Loop Diagram Legend 1 
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A.28 Loop Diagram Legend 2 
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A.29 Loop Diagram Sample 1 
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A.30 Loop Diagram Sample 2 
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B.1 History of Change 

Revision 
and 

Version 

Author Date Change 

A1 MAB 04/24/01 Initial Release of Manual 
B MAB 3/1/06 Added ILD block library 

C SJM 07/22/10 
Added AutoCAD P&ID References – Removed 
PDS2D references 

C.1 DCR 03/02/11 Relocated Sample Drawings to Appendix A 
G ICA 08/08/16 Revised palettes 

H RVT 01/30/20 Updates and revisions to content and palettes 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 
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B.2 AutoCAD Plant 3D Palettes (Block Libraries) 

Appearance and content of palettes may vary from examples shown. Contact the 
OC San P&ID Subject Matter Expert (SME) for the current version of the palettes 
from the OC San AutoCAD Plant 3D Reference Project.    
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B.3 Drawing / Area Connectors 
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B.4  ILD Block Library 

 

Refer to Chapter 11 for additional Instrument Loop Drawing (ILD) Information. Also see 
Master Spec 17405 for OC San Standard Loop Diagram Drawing System. 

Symbol Block Name and Description 

AI(LP).dwg 

Analog Input (Loop Powered) to PLC 

 

*Note:  

• I/O terminal block configuration may 
vary. 

 

AI.dwg 

Analog Input (Not Loop Powered) to PLC 

*Note: 

• AI_Left.dwg - Left oriented block is 
also available. 

• I/O terminal block configuration varies. 

AI(2P).dwg 

Analog Input 2-POLE to PLC 

 

*Note:  

• I/O terminal block configuration may 
vary. 

 

AO.dwg 

Analog Output from PLC 

*Note: 

• AO_Left.dwg - Left oriented block is 
also available. 

• I/O terminal block configuration varies. 

AI-AO_Patch.dwg 

AI / AO Power Supply 

  

B1.dwg 

Field Device Block  
Includes attribute for Suffix input 
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Symbol Block Name and Description 

  

B2.dwg 

Device Block - Panel Mounted 
Includes attribute for Suffix input 

  

B3.dwg 

Device Block - Inside or Behind Panel 
Includes attribute for Suffix input 

  

B4.dwg 

Device Block – Local, Inaccessible 
Includes attribute for Suffix input 

  

B5.dwg 

Device Block – Local Accessible 
Includes attribute for Suffix input 

 BKR.dwg 

Breaker 3Ø, 3 Wire 

 BKR1.dwg 

Breaker 1Ø 

 

VALVE.dwg (Dynamic Block) 

Ball Valve 

 

CLITE.dwg 

Indicator Light 

 

CR.dwg 

Control Relay Coil 

 

CNTC_CLOS.dwg 

Control Relay Contact NC 



APPENDIX B - Standard Symbols 

CAD/BIM & Drafting Standards Manual B-15 June 3, 2025 

Symbol Block Name and Description 

 

CNTC_OPEN.dwg 

Control Relay Contact NO 

 

VALVE.dwg (Dynamic Block) 

Check Valve 

 DI.dwg 

Digital Input to PLC 

*Note: 

• DI_Left.dwg - Left oriented block is  
also available. 

• I/O terminal block configuration varies. 

 

DO.dwg 

Digital Output from PLC (Relay) 

*Note: 

• DO_Left.dwg - Left oriented block is 
also available. 

• I/O terminal block configuration varies. 

 

DS.dwg 

3Ø Disconnect 

 

DS1.dwg 

3Ø Disconnect with Aux contact 

 

E-I_CONVTR.dwg 

E-I Converter 

 

FAN.dwg 

Fan 

 

FDBFI.dwg 

Fused terminal with blown fuse indicator 
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Symbol Block Name and Description 

 

FUSE.dwg 

Fuse 

 

FUSE_TB.dwg 

Fuse (alt) 

 

FUSED_AMP.dwg 

Fused Amp 

 

GND.dwg 

Ground 

 

GNDSCW.dwg 

Ground screw 

 

VALVE.dwg (Dynamic Block) 

Gate Valve 

 

HOA.dwg 

Hand-Off-Auto Switch 

 

HOA1.dwg 

Hand-Off-Auto Switch (alt) 

 

HS2.dwg 

Two position hand switch 

 

HS3.dwg 

Three position hand switch 



APPENDIX B - Standard Symbols 

CAD/BIM & Drafting Standards Manual B-17 June 3, 2025 

Symbol Block Name and Description 

 

HS.dwg 

Pushbutton NC 

 

HTG.dwg 

Switch NO 

 

LITE_SWI.dwg 

Light (Alt) 

 

MAG.dwg 

Magmeter  

 

MTR.dwg 

Motor 

 

OPC.dwg 

Off Page Connector 

 

OPCDEST.dwg 

Sheet Connector Number 

 

PDISP.dwg 

Positive Displacement Pump 

 

VALVE.dwg (Dynamic Block) 

Plug Valve 

 

CABLE_ID.dwg 

Cable No. Callout 

 

CABLE_ID-DYN.dwg (Dynamic Block) 

Cable No. Callout (Alt) 
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Symbol Block Name and Description 

 

REFDWG.dwg 

Reference to P&ID & Elementary Drawings 

 

RELAY.dwg 

Relay (alt) 

 

SWDES.dwg 

Switch Description 

 

TAG.dwg 

Asset Description 

 

TDON.dwg 

Time delay ON 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 1 position 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 2 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 3 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 4 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 5 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 6 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 7 positions 
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Symbol Block Name and Description 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 8 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 9 positions 

 

TERM_BLOC.dwg (Dynamic Block) 

Terminal Block 10 positions 

 

TOGSW.dwg 

Toggle Switch 

 

US.dwg 

Ultrasonic Level Detector 

 

WIRENO.dwg 

Wire Numbers From-To 

 

NOTE: Not all blocks have been included. See also Block Library and Loop 
Legends for additional Blocks. 

 

B.5  Single Line Diagram (SLD) Block Library 

(Refer to Appendix A) 
 

B.6 Standard Blocks 

These blocks can be used in any discipline other than Instrument Loop Diagrams, Single 
Line Drawings and Process and Instrumentation Diagrams. These applications have 
their own set of unique required blocks. 

B.6.2 Collection System Blocks 

 (Refer to Appendix A) 

 B.6.3 Facility (Plant based) Blocks 

 (Refer to Appendix A) 
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C.1  History of Change 

Revision 
and 

Version Author Date Change 

A SJM 7-22-10 
New Section  
 

B DCR 03/02/11 
Revised to show Enterprise Information 
Management as group responsible 

H EIM 01/30/20 Updates and revisions to content 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

K EIM 04/10/25 
Grammatical revisions to content update on 
Section C.4. 
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C.2   AutoCAD Plant 3D Definition of the Reference Project 

 

AutoCAD Plant 3D is controlled by what is called a “Project”. This “Project” contains 
everything you need to create Process and Instrumentation Diagrams. Symbols, 
annotations, templates, and storage locations are part of your Project. Each Project is 
controlled through specific files that contain all settings, values, and other necessary 
information. These files are located in the project folder. 

 

 

OC San has a customized version of an AutoCAD Plant 3D Project – referred to as the 
“OC San AutoCAD Plant 3D Reference Project”.   

 

The OC San Reference Project System has the palettes, symbols, values, annotations, 
layering, templates, borders, etc., that are needed to produce AutoCAD Plant 3D 
drawings for OC San. 
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C.3   AutoCAD Plant 3D Use of the Reference Project 

Contact OC San’s EIM P&ID Subject Matter Expert (SME) for the following:   

• OC San Reference Project System 

• Updated version of the OC San “AutoCAD Plant 3D Functionality 
Documentation”. 

 

It is expected that users of AutoCAD Plant 3D have either been trained in AutoCAD 
Plant 3D basics and/or are familiar with AutoCAD’s current version. 

AutoCAD Plant 3D uses AutoCAD template files, AutoCAD symbol palettes and the “OC 
San AutoCAD Plant 3D Reference Project” to control layering, symbols, borders and 
other aspects of the drawing and database content.   

Adherence to the “OC San AutoCAD Plant 3D Reference Project” and the AutoCAD 
Plant 3D Functionality Documentation is essential. PNID drawings and their attached 
database will be analyzed for CAD Compliance. See Section 8.3.1 for CAD Compliance 
information. 
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C.4    Best Practices for P&ID’s  

Regular interfacing with the OC San Plant 3D Subject Matter Expert (SME) will help 
ensure that best practice guidelines are followed. The “OC San AutoCAD Plant 3D 
Functionality Documentation” is the guiding force behind OC San Best Practices.   

Contact the OC San P&ID SME for the latest documentation and the OC San Reference 
Project System.  

The OC San SCADA Administration Tool (SAT) database will be compared to the 
database information that is contained in the AutoCAD Plant 3D drawings. It is essential 
that the correct annotations are used with the appropriate symbols, so the database is 
populated properly as the drawing is generated. 

See Chapter 8.3.1 for CAD Compliance information. Refer to Chapter 9.2 for detailed 
requirements on the following: 

Instrumentation related: 

• For instrumentation located on a panel – Enter the Panel Tag Number in 
"Location" column of the Data Manager for each instrument on the panel. 

Input/Output related: 

• Tags must be complete for all IO in a drawing. (No question marks can be 
apparent in the TAG column relating to IO in the database.) 

• IO Tag and Desc3 annotations must be used for all occurrences of IO symbols in 
a drawing. 

• Desc2 column in the Data Manager must be populated related to all IO in a 
drawing. 

Equipment related: 

Best practices for AutoCAD Plant 3D suggest that equipment is placed first and that 
lines are connected afterwards. 

Add an annotation to equipment by right clicking the equipment and selecting the 
Annotate option. You will be presented with available annotations for that specific piece 
of equipment. Select the desired annotation and place it at the desired location in the 
drawing. 
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D.1 History of Change 

Revision 
and 

Version Author Date Change 

G BAW 08/08/16 New Appendix 

H EIM 01/31/20 Updates and revisions to checklist 

I RVT 09/13/21 
OCSD references to OC San. Grammatical 
revisions. 

K TAC 05/29/24 
BIM Design Documentation. Coordination Models. 
Updates to Facility Model and use of GIS for BIM. 

 
App D-CAD Standards Compliance Checklist.docx 
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D.2 CAD Standards Compliance Checklist 

OC San CAD Standards Compliance Checklist 

Section Standard Complies 

Chapter 2 - Design Systems and Drawings 

2.2.1 Construction drawings are created with AutoCAD software   

2.2.2 P&IDs are created with AutoCAD Plant 3D  software   

2.4.1 Base Maps have not been modified   

2.4.2 Baseline Model files have not been modified   

2.4.3 Proposed design linework is contained in Project Model files   

2.4.4 Each composite drawing file contains a single layout (plan sheet)   

2.4.4 Annotation for the models are created in the paper space of the composite drawing   

2.4.5 Each AutoCAD sheet has the border file overlaid as an Xref in paper space   

2.5.1 Xref files are attached using the "overlay" method   

2.5.2 Xref files are attached using a relative path   

2.5.3 All Xref files should be loaded or detached for submittals   

2.6 Baseline Model files and Project Model files are separated by discipline   

2.7 Model files are drawn at "full size" in imperial units   

2.7 The model is drawn at the correct coordinates   

2.8 Model files are not rotated   

2.8 Viewports in composite sheets are not rotated by greater than 90 degrees   

2.9 Composite sheets are set to plot to a saved page setup   

2.9 OC San standard page setup is used   

2.10 Files are organized according to the standard file structure  

Chapter 3 - File Naming Convention 

3.3 Baseline Model files are correctly named   

3.3 Project Model files are correctly named   

3.4 Composite drawing files are correctly named   

3.5 Instrumentation drawing files are correctly named   

3.6 Project Border files are correctly named   

3.7 Scanned drawing files are correctly named   

Chapter 4 - Layer Conventions 

4.2 Layer names follow the correct format   

4.3 - 4.13 Drawing objects are created on the appropriate layers   

Chapter 5 - Graphic/file Standards 

5.2 Layers use appropriate lineweights   

5.3 Layers use appropriate linetypes   

5.3 AutoCAD Linetype scale (LTSCALE) is set 0.5   

5.3 AutoCAD Paper space line type scale (PSLTSCALE) is set to 1   

5.4 The current plot style table is set to OCSAN.stb (AutoCAD)   

5.4 Appropriate plot styles are selected for each layer (AutoCAD)   

5.5 Viewports are set to appropriate drawing scales   

5.5 Viewport scales are locked (AutoCAD)   

5.6 OC San standard text styles are used   
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5.6 Text styles are used appropriately   

5.7 OC San Standard dimension styles are used   

5.8 OC San Standard multi-leader styles are used   

5.9 The appropriate sheet size is used   

5.9.2 The appropriate title block is used, and title block data is complete   

Chapter 6 - Drawing Set Organization 

6.2 Composite sheets are correctly named   

6.2 Composite sheets are correctly ordered by sheet number within each discipline   

6.3 Sheets are correctly ordered by discipline   

Chapter 7 - Deliverables and Data Exchange 

7.3.1 CAD files are readable in OC San’s CAD environment   

7.3.1 All supporting files are present   

7.3.1 Drawing does not contain extraneous graphics, geometry, annotation, etc.   

7.3.4 P&ID files are readable by AutoCAD Plant 3D   

7.3.5 PDF files are readable with a pdf viewer and correspond to CAD sheets   

7.4 Usage of suggested steps and best practice in the creation of PDF files was followed   

7.5 PDF sheets are created at full size   

Chapter 8 - CAD Standard Implementation Tools 

8.2 OC San provided drawing templates have been used   

Chapter 9 - Process & Instrumentation Diagrams (P&ID) 

9.1 P&IDs are created with AutoCAD Plant 3D software   

9.3.1 Each TAG label contains the required data   

9.3.3 Standard I/O symbols are used   

9.3.3 Each I/O symbol label contains the required data   

9.3.4 Each Equipment Description label contains the required data   

9.3.5 Each Valve label contains the required data   

9.3.6 Each Piping label contains the required data   

9.3.7 Off-page connectors are used correctly   

9.3.8 Template and border drawings are used correctly   

9.3.9 Symbols used are from the OC San P&ID reference project   

Chapter 10 - Single Line Diagrams (SLD) 

10.2.2 Border file is correctly used as an external reference   

10.2.3 OC San provided drawing templates have been used   

10.2.4 OC San provided blocks are used and attributes are correctly entered   

10.3.1 Drawing uses proper page setup per Section 2.9    

10.3.2 Appearance of SLDs is created similar to OC San Baseline SLD Sample Dwgs   

Chapter 11 - Instrument Loop Diagrams (ILD) 

11.2.2 Border file is correctly used as an external reference   

11.2.3 OC San provided drawing templates have been used   

11.2.4 Drawing zones are used correctly   

11.2.5 OC San provided blocks are used and attributes are correctly entered   

11.3.1 Drawing uses proper page setup per Section 2.9 (PDF 17x11)   

11.3.1.1 Drawing Filename and Drawing numbers match  
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11.3.1.2 Only ONE tag number representing primary device is used on third line of title  

Chapter 12 – Instructions for drawing updates from Bid Set through Record Drawings 

12.2 Addendums drawing changes have been updated correctly  

12.3 Conformed drawing changes have been updated correctly  

12.4 Construction changes have been updated correctly  

12.5 Record drawing changes have been updated correctly  
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E.1 History of Change 

Revision 
and 

Version Author Date Change 

K TAC 05/29/24 
New matrix table of manual and automated 
Quality Control checks for BIM. 

 
App E-Building Information Model QC Checklist.docx 
 

This appendix describes the required model checks at key design milestones. 
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E.2 Checklist 

Audit Checklist for Revit Projects 

The following criteria should be checked prior to each design submittal. Any items not 
achieved for the DS3 submittal to be addressed (completed and checked) PRIOR To the 
final drawings. 

 

AUDIT CHECK Method of 
Checking 

DS1 (or first 
3D 

submittal) 

DS2 DS3 & 
FINAL 

For each Revit model, 
Worksharing is enabled. 

Manual ☒ N/A N/A 

Each linked file is on a 
dedicated workset 

Manual ☒ N/A N/A 

Each linked file is pinned in 
place 

Both ☒ ☒ ☒ 

Coordination Review Warnings 
are resolved 

Manual ☒ ☒ ☒ 

Levels and Grids are 
copy/monitored 

Manual  ☒ ☒ 

Site Survey Point is a known 
State Plane Coord. 

Manual  ☒ ☒ 

Project Parameters are only 
those from OC San 

Automated  ☒ ☒ 

Shared Parameters conform to 
OC San standard 

Automated  ☒ ☒ 

Design Options are resolved at 
milestone 

Manual ☒ ☒ ☒ 

Modeled information is 
accurate to project phase 

Manual ☒ ☒ ☒ 

Equip. Attribute Data Conforms 
to EID Standard 

Automated ☒ ☒ ☒ 

Required Attribute Data Exists 
for all instances 

Automated  ☒ ☒ 

Unused Schedules and Model 
Views Removed 

Both   ☒ 

Revit Warnings are below 100 
total line items 

Both ☒ ☒ ☒ 

AutoCAD references are 
Linked; NOT Imported 

Both ☒ ☒ ☒ 

Non-standard families are 
approved by OC San 

Manual ☒ ☒ ☒ 

A 3D View entitled ‘Navis’ 
exists in the model 

Automated  ☒ ☒ 

 
Table E.1: QC Checklist for Revit Project 
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E.3 Automated Checking 

The consultant will be responsible for running the automated checking from within 
Autodesk™ Revit™ using the checksets provided by OC San, at intervals required in the 
project specific plan. 
 
The consultant will provide copies of the model check report(s) to the OC San PMO. 
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