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Introduction Overview - Section 1.0 

The Denver Water 3rd Edition CAD Standards (DW CAD Standards) were developed for internal and external 
use. Internally, the CAD Standards are used as an office standard; externally, the CAD Standards shall be 
issued to consultants for use on Capital Projects submitted to Denver Water. In both instances, the CAD 
Standards require the end user to follow routine procedures which will increase efficiency and ensure uniformity 
in plan output.  CAD Standards have been based on the current United States National CAD Standard® (NCS). 

The DW CAD Standards are in place to support our core values: Integrity, Vision, Passion, Excellence and 
Respect. The enforcement of the CAD Standards results in clear, accurate drawings that help Denver Water 
maintain integrity within the system and to continue providing reliable service.  Consistent drawings help our 
field crews identify water features during inspection and construction; increase efficiencies within the office to 
quickly post work to the Geographic Information System (GIS), at Denver Water otherwise known as Electronic 
Mapping Access Portal (E-Map); and improve the as-built plans creating a more complete, accurate, and 
identifiable set. 

The DW CAD Standards define best practices for CAD drafters to create and deliver CAD drawing sets. 
Accurate and error-free CAD drawings support Denver Water’s GIS (E-Map), currently used by every division of 
Denver Water. Having a standard drawing set ensures that less costly mistakes are made in the field - in turn 
saving time, money and even lives. Denver Water maintains safety, reliability, and consistency within the 
system by communicating clear, accurate information. 

CAD Standards are just one more way Denver Water can accomplish its goal of becoming the best water utility 
in the nation. We strive to help our customers and consultants by maintaining a very clear and direct standard 
for drawing creation. We remain open to questions, comments, and concerns regarding the CAD Standards and 
always take suggestions into consideration. 

Other examples of local municipalities that have and enforce CAD standards are CDOT, Metro Wastewater, 
Greenwood Village and City and County of Denver (CCD). 

 

 

Software Applications 

As of October 2016, Denver Water’s Engineering Department is on a Windows 7 - 64 bit platform using 
AutoCAD Civil 3D 2016; all drawings shall be saved in AutoCAD 2013 .dwg format. This is defined as the 
“current platform”. 

While Denver Water is on Subscription with Autodesk software, we may not be using the current version of 
Autodesk software. If Denver Water implements a new version of Autodesk software the documents posted on 
the Denver Water’s website (www.denverwater.org) and the CAD and Engineering Standards will be changed 
to reflect any applicable changes. 

This document and all screen captures were created using AutoCAD Civil 3D/Map 3D 2016 unless there was 
no significant change from AutoCAD Civil 3D/Map 3D 2014. 
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Overview - Section 2.0 

This section outlines the acceptable changes to the AutoCAD Civil 3D 2016 Options menu. The options have 
been saved in the DW-2016-C3D profile, tested on the current Denver Water platform, and run in conjunction 
with the Enterprise CUI. Only the specified portions are allowed to be changed, all other options may be 
reverted back to their original state at any time without notice. 

Options Dialog Box (Internal Only) 

Do not alter settings outside of areas identified by the rounded rectangles (see below).

Display Tab 

Customizes the screen display:  
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ATTENTION 
Do not change the “Save as” option to an earlier format, this will break intelligent Civil 3D objects. 

Open and Save Tab 

Controls options that relate to opening and saving files: 

  

 

 

 

 

 

 

Tool Tip: Automatic Save 

Turning on the Automatic Save 
feature potentially causes Civil 3D 
to randomly crash.  
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User Preferences Tab 

Controls options that optimize the work environment for End-Users: 

 

 

Tool Tip: Right-click 
Check this box to enable the 
Right-Click to function as an 
ENTER and display menus 
needed for Civil 3D. 
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Drafting Tab 

Sets options for various editing features, including AutoSnap and AutoTrack:  
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3D Modeling Tab 

Sets options for working with solids and surfaces in 3D: 
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Selection Tab 

Sets options for selecting objects: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTENTION 
INTERNAL USERS ONLY: Changing any of the “Selection modes” settings from 

their current selections can, and will, cause unexpected drafting results. 
Profiles Tab: DO NOT create new profiles, rename, or import and/or export current 

profiles. Use Workspaces to save User interface settings. 
 

Users will require an Autodesk 360 account to access certain tools (such as 
GEOMAP).  Autodesk 360 accounts are free through Autodesk, but most services 

are not. Your work account must be linked to Denver Water’s Autodesk 
maintenance plan. 

 
NO options will be edited on any tabs not shown above (Files, Plot and Publish, 

System, Profiles or AEC Editor). 
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Overview - Section 3.0 

The DW CAD Community refers to Denver Water (DW) employees (contract & permanent) who use 
AutoCAD applications to perform their job duties. Members (End-Users) are required to have a basic 
understanding of DW’s CAD Standards and have attended some form of software training scheduled 
by DW’s CAD Management team.  CAD Community members include employees who work in 
various Divisions and/or Sections of DW; however the majority of members work within the 
Engineering Division.   

The Engineering Division is organized into Sections, groups of employees who perform similar 
engineering tasks.  This document places focus on the CAD procedures and processes used by 
members of the CAD Community who belong to various Sections within the Engineering Division.  

Engineering Sections referenced in this manual are defined below: 

a. Survey 
b. Design Drafting = Capital Projects 
c. Distribution = Distribution Engineering 
d. Property Management 
e. Asset Recording Group  

Related, up-to-date Engineering Workflows can be found on DW’s SharePoint sites.  
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Engineering Division Sections 

 Survey is responsible for providing land surveying, aerial photography control, and mapping services 
related to new and existing Denver Water facilities, properties, right-of-ways, and easements. 

 Programs and Projects / Design Drafting is responsible for providing Engineering services related to 
new and existing Denver Water facilities. These services include Capital Projects, scheduling, 
budgeting, the control of assigned projects, and coordination with other divisions, sections and outside 
agencies as well.  

 Construction Management is responsible for providing contract administration support related to 
construction projects involving new or existing Denver Water facilities and the inspection of construction 
contracts awarded by the Engineering Division. This group ensures that projects are constructed in 
compliance with Denver Water’s Capital Projects Construction Standards (CPCS) and project-specific 
contract documents.  

 Distribution Engineering is responsible for the design of proposed projects, plan review, and the as-
built drawings for all main installations 20-inch and smaller in the Denver Water contract area. 

 Distribution Inspection is responsible for the inspection and testing of 20-inch and smaller mains, 
firelines, and domestic services 3-inch and larger in the Denver Water contract area. The inspection 
services extends to Denver Total Service, Read & Bill and Master Meter contract areas. This group 
ensures projects are constructed in accordance with the DW Engineering Standards.  

 Property Management is responsible for easement acquisitions, plan reviews, land sales and 
exchanges and license agreements on Denver Water’s operating and non-operating properties. They 
also oversee recreation activities for operating and non-operating properties including leases, 
agreements and studies.  

 Asset Recording is responsible for activities related to the GIS database, the creation and 
maintenance of Maximo records related to each facility, and providing assistance to other sections 
regarding the use of spatial data. 

 

 

Engineering Workflows 

For the most up-to-date project workflows visit OMS Connect for Denver Water’s Capital Projects Procedure 
Manual (CPPM). The Engineering Dashboard can also be utilized to find workflows for smaller Distribution 
piping. 
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Overview - Section 4.0 

In order for projects to be shared easily it is important that the method of drafting and structure of the 
drawing set be standardized. These standards are applicable to projects prepared by and for Denver 
Water; however, there may be instances where a variance from these standards is necessary. 
Variances to the CAD Standards shall be submitted in writing to the Denver Water Engineering 
Technical Support Supervisor (CAD Manager).  

Projects and CAD drawings shall be set up using the Sheet Set Manager. Drawings shall maintain a 
defined coordinate system in order to allow existing conditions and design information to translate 
accurately into the GIS system.   

See Section 5.0 – Example Sheets for a representation of each of the following lists. 

 

 

General Startup Checklist 

  Start or create drawings using the Sheet Set Manager  
o [see Section 7.0 – Sheet Set Manager] 

  Fill out Drawing Properties (as-built plans only)  
o [see Section 15.0 – DW’s Tool Palettes] 

  Set Coordinate System  
o [see Section 11.0 – Coordinate Systems] 

  Set drawing scales – Model Space and Paper Space viewports   
o [see Section 13.1 – Model/Paper Space and Annotation Scales] 

  Attach XREF’s as overlays with relative pathing  
o [see Section 9.2 – External References (XREF’s)] 

  Use DW standard layers*, colors, and linetypes 
o [see Section 12.0 – Layers and Linetypes] 

  Use DW standard text and dimension styles  
o [see Section 13.0 – Labeling and Annotation Tools] 

  Maintain the use of DW standard symbols and blocks  
o [see Section 14.0 – DW Standard Symbols and Blocks] 

  Use a separate layout for each sheet, multiple layouts are permitted in a single drawing 

  Where abbreviations are used, refer to the Denver Water Engineering Standards (ES) and/or Capital 
Projects Construction Standards (CPCS) 

  Spell check all sheets 

  Plot using DW Engineering.ctb  
o [see Section 16.1 – DW’s Plot Styles (CTBs)] 

 

*NOTE: Do not draw on layer 0 or Defpoints 
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Title Blocks 

Drawings should be started using a predefined Sheet Set Manager (SSM), which automatically references the 
Denver Water title blocks in the 2016 templates. Use the SSM to edit title block and cover sheet information 
[see Section 7.0 – Sheet Set Manager]. 

Always check the subsections located under Section 5.0 – Example Sheets for specifics. 

All Denver Water title blocks shall contain the following items (from top to bottom): 

  Denver Water Logo – imbedded, not editable 

  Consultant Logo (if applicable) 

  Professional Engineer’s Stamp, if applicable  

  Project Title – edit using SSM 

  Project Description – edit using SSM 

  Service Address – edit using SSM 

  Reference to DW Standards (ES and/or CPCS depending on scope of work) – imbedded, not editable 

  Sign off block for Milestone Review/Revision Block/Change Orders/Addendums – edit using SSM 

  Scale – imbedded, not editable 

  Appropriate coordinate system 

  Project Tracker Number (PT NO) – edit using SSM 

  Drafter, Checker, Approver, and As-Built Drafter’s last name – edit using SSM 

  Date – see example sheets for editing 

  As-Built Date – edit using SSM 

  Drawing Title (Sheet Title) – edit using SSM 

  Sheet Numbers (Sheet # of # Sheets – the cover shall be Sheet 1) – edit using SSM 
 

 

 

 

 

 

 

ATTENTION 
DO NOT explode title blocks or overwrite attribute fields with text.  See Section 7.0 – Sheet 

Set Manager for editing Sheet Set Properties; to add company logos insert them as a block 
on the G-ANNO-LOGO layer, and situate them in the designated area of the title blocks. 
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Cover Sheet & General Drawing Guidelines 

Most plan sheets should contain the following information. Check the subsections located under Section 5.0 – 
Example Sheets for specifics: 

  Cover Sheet Information 
o Sheet 1 – edit using SSM 
o Denver Water – Denver, Colorado – imbedded, not editable 
o Project Title– edit using SSM 
o Project Description – edit using SSM 
o Contract Number or Project Tracker Number (based on scope of work) – edit using SSM 
o Location Map 
o Vicinity Map 
o North Arrow 
o Project contact info 

  Index of Sheets / Drawing Index (Cover Sheet preferred if possible) 

  General Notes 

  Plan Legend (Symbols and Abbreviations)  

  Datum information, including: 
o Vertical Datum: 

 Benchmark: reference number, description, location, and elevation 
 Coordinate System name/Datum name  

o Horizontal Datum: 
 Basis of Bearing description 
 Description of the monuments used for basis of bearing 
 Coordinates of each monument used for basis of bearing 
 Bearing and Distance between the two monuments 
 Source of coordinates (Published, GPS, etc.) 

  Materials List (if applicable)  

  Fire Flow Data (if applicable) 

  Fire Hydrant Note (if applicable) 

  Professional Land Surveyor (PLS) and/or Professional Engineer (PE) seal (if applicable) 

  Contract/Project Numbers (City Pipe and Capital Projects) 
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General Plan Set Guidelines 

Most plan sheets should contain the following information. Check the subsections located under Section 5.0 – 
Example Sheets for specifics: 

  Define Coordinate System 

  Adjoining sheets/views must use match lines at an even station with the sheet number referenced  

  Dimensioning, within profiles, between features shown on separate sheets should be shown with 
double arrowheads  

  Location, dimensions and labels of dedicated streets, easements, DW Property Boundary, and right-of-
ways (ROW) 

  Plan views should have a North arrow with the scale noted with Plan Title Standard Block (include 
contour internal (CI) when contours are shown in Plan View)(if applicable) 

  Utility Notification Center of Colorado “Call Before You Dig” note (Cover Sheet only) 

  North should be shown at a 90 degrees increment or “building” North, as a general rule 

  Lots to be served 

  Existing and proposed curb and gutter 

  Existing and proposed utilities  

  Existing and proposed utility appurtenances such as vaults, catch basins, traffic islands, retaining walls, 
detention ponds, footers, etc. 

  Proposed alignment, with stationing, of water mains and/or conduits and the location of proposed 
facilities such as valves, fire hydrants, fittings, etc. 

  Location and size of taps, services, stub-ins, curb stops or property line valves, and meters for fire 
service lines and domestic connections. A typical blow-up detail may be used, provided exceptions to 
the typical detail are clearly identified on the plan 

  References to applicable Denver Water Standard ES Drawing number or CPCS detail number 

  Proposed elevations, upstream and downstream hydraulic grade line, and pressure on Pressure 
Regulating Valves (PRV) 

  Profile views on plans for water mains 16-inch or larger 

  Where applicable, profile views are shown below plan views; the plan and profile views should be 
aligned so that the improvement is in direct relationship between the two views 

  Add standard plan & profile notes 
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Survey Control Guidelines 

Survey control information shall be included in every plan set. Utilize Data Shortcuts and x-referencing (XREF 
or XR) [see Section 9.0 – Sharing Project Data]. 

All External Surveys 

  Defined Coordinate System 

  Street names must be shown 

  Description of every monument (size, type, construction, markings, cased, buried, surface brass cap, 
etc.) 

  Range lines for survey’s within Denver City limits 

  Coordinates for each monument, which must include Northing and Easting 

  Bearing and distance between two monuments, and distance from offset monument (if any) to the 
intersection 

  Curve data: radius, delta angle, and arc length on any curving monument lines or baselines 

  Bearing and distance and/or dimension from monument line to construction baselines  

  Station at each intersection and PCs and PTs of curving monument lines (no stationing that starts at the 
property line, end of existing paving, or other indeterminate point) 

  Description and elevation of any site Benchmarks or Control Points with elevation 

  Dimension from the monument line to right-of-way line on each street; if variable, show dimension at 
each end of block 

  Professional Land Surveyor (PLS) stamp (the stamp must be signed if plans are complete) 

  Current contact information for PLS 
 

City Pipe Survey Maps (internal use only) 

Property Requirements 

  Public ROW limits 

  Denver Water property lines 

  Easements, existing and proposed lines 

  Flowline with distance from property line or edge of asphalt 

  Type of curb and gutter (Hollywood, 6-inch vertical with concrete pan, etc.) 

  Street names 

  Range Points and Range Lines (tied out for post construction replacement also, if needed) 

  Aliquot Section Corners and Aliquot Lines (only if range points are missing) 

  Pertinent information pertaining to surveyor, and horizontal and vertical datum  
o GPS Coordinate System used 

  Additional City or County requirements 
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Drafting/Interference Requirements 

  Horizontal distance (dimension) to all utilities from property line or ROW 

  Roadway centerline and flowline, include lane marking for traffic plan 

  Size of vaults and manholes (inside dimensions or circumference) 

  Vertical and horizontal alignment of utilities, including, but not limited to, gas, fiber optic, electrical 
(overhead and underground), water, sanitary sewer, sanitary sewer forcemain, and storm sewer 
extending upstream and downstream of the proposed limits of work 

  Type and size of storm and sanitary sewer mains 

  Rim and invert elevation on all storm and sanitary manholes extending upstream and downstream of 
the proposed limits of work 

  Upstream and downstream utility appurtenances 

  One-foot contours with centerline, flowline, and property lines defined (depending on project site) 

  Scale and North arrow 

  Note any abandoned utilities in the area, and existing water mains including valves, hydrants, and the 
size and type of pipe 

  Water main crossings with utilities including high pressure gas, underground electric lines 

  Verify and document any discrepancies between field investigation and GIS data (import GIS 
into drawings for comparison)  

  Determine if conduits are connected to mains, if they are not connected, it should be clearly shown 

  Surface material limits including, but not limited to: concrete, asphalt, or gravel, etc. Also note if it is new 
asphalt or chip seal 

  Notate trees, fences, retaining walls, railroad tracks, light rail tracks, drainageway, detention ponds, 
ditches, tunnels, footers, wing walls, approach slabs, medians, signs, encroachments, and overhead 
interference  

  Note of current for construction at the time of the field survey 
 

 

Erosion Control Plans 

Erosion Control is project and jurisdiction dependent. Plans shall be developed in accordance with the 
permitting Jurisdiction’s Grading, Erosion, and Sediment Control (GESC) requirements. Best Management 
Practices (BMPs) shall be in conformance with the current, applicable drainage criteria within the project 
county/counties.  

References include but are not limited to:  

 Urban Drainage and Flood Control District (http://www.udfcd.org/) 

 Southeast Metro Stormwater Authority (http://semswa.org) 

 Jefferson County (http://jeffco.us/) 

 Douglas County (http://www.douglas.co.us/) 

http://www.udfcd.org/
http://semswa.org/
http://jeffco.us/
http://www.douglas.co.us/
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Section 5.0 
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Capital Projects ............................................................................................................................. 5.0-3 
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Overview - Section 5.0 

Each section within Denver Water creates specific drawings based on their project scope. The Example Sheets 
in the following subsections are to give the user an overall feel of how specific plans should appear aesthetically 
and how they differ from each other.  A few basic sample drawings are shown here: 

Capital Projects: 
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Capital Electrical Projects: 
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Survey Projects: 
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Transmission and Distribution projects: 
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Section 5.1 

Distribution  

Engineering Examples 
 

 

Overview - Section 5.1 

This section outlines how Denver Water’s Distribution drawings should appear.  

 Contract Installed As-Built 

 City Pipe Preliminary 

 City Pipe As-Built 
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Section 5.2 

Property Management Examples 
 

Overview - Section 5.2 

In order for projects to be shared easily it is important that the method of drafting and structure of the drawing 
set be standardized; use the following list as a guideline for standardization. These standards will be applicable 
to the majority of projects; however, there may be instances where a variance from these standards will provide 
more flexibility. Check with Denver Water’s CAD Manager for variances.  

Property Management (PMGT) drawings are to be created using the DW-PMGT 2016 C3D Template.dwt. 
Every drawing shall maintain a defined coordinate system in order to allow existing conditions and design 
information to translate into the GIS system accurately.  

NOTE: Sheet Sets are not applicable on Property Management projects. 

 

General Startup Checklist (PMGT)  

��  Start or create drawings using the DW-PMGT 2016 C3D Template.dwt, save to Project ID under the 
Pmgt folder with the proper naming conventions 

o [see Section 6.1 – File Management] 
o [see Section 6.2 – Naming Conventions] 

��  Set appropriate Coordinate System  
o [see Section 11.0 – Coordinate Systems] 

��  Set drawing scales – model space and paper space viewports   
o [see Section 13.1 – Model/Paper Space and Annotation Scales] 

��  Use the specified layers*, colors, and linetypes as specified in this section 

��  Use Denver Water standard Civil 3D labels, text, dimension styles and templates as outlined in this 
section 

o DO NOT explode C3D labels or dimensions 
o DO NOT rescale or stretch titleblocks within templates 
o Remove all layout titles (top of page), they are for reference only 

��  Where abbreviations are used, refer to the Denver Water ES and/or CPCS 

��  Maintain the use of DW standard blocks and symbols as outlined in this section 

��  Use a separate layout for each sheet /exhibit, multiple layouts are permitted in a single drawing 

��  Spell check all drawings 

��  Plot using DW Engineering-PMGT.ctb  
o [see Section 16.1 – Plot Styles (CTBs)] 

��  Before exiting a drawing, zoom extents on all Layout tabs, then save drawing with the first Layout tab 
selected  

 
*Do not draw on layers 0 or Defpoints 
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Examples 

Denver Water’s Property Management section requires a very specialized set of drawings/exhibits; therefore, 
this section has their own template [see Section 10.3 – DW-PMGT 2016 C3D Template.dwt]. If any work is to 
be done for Property Management, the user shall communicate with the Property Management section for 
specifics. The following examples are for visual comparison and are not shown to scale: 

General Instructions 4-06 
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DW Standards 4-06A Page 1 
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DW Standards 4-06A Page 2 

 

  



 

5.2-6   Section 5.2 - Property Management Examples    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

Border/Title Block 4-06B 
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Border/Title Block 4-06B BLANK 
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Perimeter Description 4-06C 
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Crossing Overhead 4-06D 
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Crossing Underground 4-06E 
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Underground Ditch/Canal crossing 4-06F 
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Centerline Description 4-06G 
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Simplified Area 4-06H 
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Fire Hydrant Easement 4-06I 
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Distributor Perimeter Description 4-06J 
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Distributor Border/Titleblock 4-06K BLANK 
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Section 5.3 

Capital Projects Example 
 

 

Overview - Section 5.3 

This section outlines how Denver Water’s Capital Project drawings should appear.  

 Survey Control 

 Plan & Profile 

 Plan, Profile & Sections 

 Architectural & Structural Dimensioning 

 Mechanical Dimensioning 
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Section 5.4 

Capital Projects 

Electrical Example 
 

 

Overview - Section 5.4 

This section outlines how Denver Water’s Capital Project drawings should appear.  

 Instrument Control 

 Process & Instrumentation Diagram 

 Cathodic Protection 

 Conduit & Conductor Schedule 

 One-Line Diagram 

 Plan View 
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Overview - Section 6.0 

Denver Water’s CAD Standards establish the minimum requirements on projects prepared by and for 
Denver Water. 

Review this section to determine where files should be saved, and what they should be named within 
Denver Water’s Engineering Division. It is important to understand the type of project being worked 
on before referring to the specific sections of the CAD Standards. However, a basic fundamental for 
every project is properly saving data. 
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Section 6.1 

File Management 
 

 

Overview - Section 6.1 

Within Engineering, each project folder has a set of subfolders that allow the company to share all 
project-related data in one location. With information housed in one location, Engineers, Admin staff, 
and CAD Technicians are able to share data with ease.  Use the following as a guide to understand a 
typical project folder structure. 
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Folder Structure (Internal Use Only) 

The project number is assigned through the Project Tracker application and is used to organize the Project’s 
folder structure located on Engineering’s server. The numbered folder is considered the “Top Tier” folder for 
each project: 

 

 

 

 

 

 

 

 

 

Located beneath each top tier folder is a substructure that allows the users to properly save data based on their 
scope of duty. Most data will be saved beneath the dwg folders within the appropriate folder:  

 

 

 

 

 

 

 

 

 

 

NOTE: Each subfolder is assigned a specific set of privileges and permissions, if you are missing permissions that are assigned to your 
group, please open a CAD Helpdesk ticket via Workfront. 
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Subfolder Definitions 

 
ARG – Project correspondence concerning the Asset Recording Group. 
 
Consrv – Project correspondence concerning the Conservation group. 
 
Consultant – Project design drawings, anything concerning them from external contractors. 
 
Dist – Project design drawings, anything concerning them related to Distribution Engineering. 
 
Dsgn – Project design drawings, anything concerning them related to Design Drafting. 
 
Engr – Project correspondence concerning design. 
 
IGA (Intergovernmental Agencies) - Project correspondence with other government agencies. 
 
O&M – Project correspondence concerning Operations and Maintenance. 
 
Pmgt – Project drawings concerning Easements and Licenses for Property Management. 
 
Public – Project correspondence concerning public. 
 
RDA –As-Built record drawings or any correspondence concerning them. 
 
Srvy – Any drawings or correspondence concerning Survey. 
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Section 6.2 

Naming Conventions 
 

 

Overview - Section 6.2 

To maintain good organization it is important to properly name not only files but also the data located within the 
files. Each section within Engineering shall follow the same basic naming conventions for CAD related data. 

 

 

Naming CAD Files 

Although all files should be properly placed in their corresponding subfolder, [see Section 6.1 – File 
Management] additional information about what is contained in a particular CAD file can be quickly 
accomplished by the way that it is named.   

Each CAD file shall be named with the PT Number first (PTNO), followed by the group who did the work (DIST, 
DSGN, PMGT, SRVY). Depending on which group did the work, a brief description of what’s in the file may be 
applicable (BASE for survey files or Civil for Design Drafting/Capital Project work, etc.). Following are a few 
examples of properly named CAD files: 

 15000_DIST.dwg  typical Distribution drawing  

 16000_SRVY_BASE.dwg  typical Survey drawing for City Pipe projects 

 17000_DSGN_G1-G3.dwg  typical Design Drafting drawing for multiple sheets 

 18000_PMGT.dwg  typical Property Management drawing 

NOTE: It is important to name files properly at the beginning of a project so that any references in files do not get broken later in the project 
if the CAD file does get renamed. And always use all CAPS. 
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Civil 3D Data 

The data located within the CAD files shall be named appropriately. It is very useful to name the Civil 3D objects 
within a drawing as descriptive as possible for usage with Data Shortcuts/References or with later uses such as 
creating As-Builts.  Typical features that should follow a standard naming convention are as follows: 

 Alignments 

 Pipe Networks 

 Surfaces 

 

 

Sheet Sets 

Sheet Sets are saved as .dst files and the names should closely resemble the naming conventions for CAD 
files. Each .dst file should be named with the PT Number first (PTNO), followed by the group who did the work 
(DIST, DSGN, PMGT, SRVY), followed by SSM (Sheet Set Manager): 

 14000_DIST_SSM.dst  typical Distribution drawing Sheet Set 

In Design Drafting the file name should also include the milestone submittal for PDF files, which may resemble 
the following: 

 15000_DSGN_SSM-30.pdf  typical Design Drafting PDF 30% Design Sheet Set 

 16000_DSGN_SSM-60.pdf  typical Design Drafting PDF 60% Design Sheet Set 

 17000_DSGN_SSM-90.pdf  typical Design Drafting PDF 90% Design Sheet Set 

 18000_DSGN_SSM-FFC.pdf  typical Design Drafting PDF Final For Construction Sheet Set 

In some cases it is necessary to add a bit more description to the Sheet Set name, which may resemble the 
following: 

 19000_DSGN_Conduit_Lining_Repair.dst  non-typical Design Drafting Sheet Set 
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Overview - Section 7.0 

Sheet Set Manager (SSM) is a powerful tool that will ensure consistency with every sheet in every plan set by 
allowing the End-User to organize, display, edit, and manage drawings all in one location. As a Denver Water 
Standard, drawings and projects are created using SSM. 

 

Creating a New Sheet Set 

After launching AutoCAD, open the SSM by navigating to the Home tab on the ribbon and selecting the Palettes 
panel pull-down menu, be sure that an existing project is open: 

 

 

In the expanded Palettes panel, click the Sheet Set Manager icon (resembles a rolled set of plans); this will 
launch the SSM Palette: 

 

 

 

 

To create a new Sheet Set, select the Open… pull-down menu and choose New Sheet Set…: 

 

 

NOTE: An existing Sheet Set can be opened from this location as well. 
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The Create Sheet Set – Begin dialog box will appear. To create a new Sheet Set linked to DW’s title blocks, 
choose the An example sheet set option the click <Next>:  

 

 
NOTE: Each .dst file has slightly different Custom Properties. Use only the approved .dst’s with DW title blocks. 

 
The Create Sheet Set – Sheet Set Example pop-up window will appear. Choose the Browse to another sheet 
set to use as an example option.  

 

 

 

 

 

Using the ellipsis button browse to the network location where the template Sheet Set files (.dst) are saved; 
choose the appropriate .dst file from the list and click <Open>: 

 

 

 

 

Internal Tip: Pathing 
Example Sheet Sets can be found here: 
\\denverwater.org\shares\DW CAD\DW Sheet 
Sets 
 
Always use full server paths.  
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The Create Sheet Set – Sheet Set Example pop-up window will reappear (notice that the Title has been 
populated with the previously chosen .dst), click <Next>: 

 

 

 

The Create Sheet Set – Sheet Set Details pop-up window will appear. The following is a break-down of each 
step to take from this window. 

Name of new sheet set: [see Section 6.2 – Naming Conventions] for proper naming format: 

 

Description (optional): this is to be filled out at the end-user’s discretion. 
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Store sheet set data file (.dst) here: each group working on a project will have a .dst file that will reside in 
their respective folder [see Section 6.1 – File Management]. 

Using the ellipsis button , browse to the network project location where the .dst file will be saved (this 
example shows a Design Drafting project): 

 

 

The Create Sheet Set – Sheet Set Details pop-up window should resemble the example below, 

click <Next>: 

 

 

NOTE: Always uncheck the Create a folder hierarchy based on subsets option. 

 

Tool Tip: Sheet Set Properties 

Sheet and Sheet Set Properties that are typically the same 
throughout a plan set (i.e. PT NO, As-Built date, etc.), can be added 
at this time by utilizing the <Sheet Set Properties> button. 
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The Create Sheet Set – Confirm pop-up window will display a list of information pertaining to the newly created 
Sheet Set. The order of the predefined Subsets, contained within each of DW’s .dst’s, are based on the 
National CAD Standards V5 (NCS); review all information, then click <Finish>: 

 

 

The SSM Palette will now resemble the example below, note the newly created .dst name is now 
displayed: 

 

 

  

Predefined Subsets 
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Opening and Closing Sheet Sets 

Sheet Sets (.dst) and drawings (.dwg) exist independently of one another, meaning one may be opened without 
the other being open. To open a .dst, click the Open… pull-down menu and select Open… from the list: 

 

 

The Open Sheet Set pop-up window will appear, browse to the appropriate project folder and select the .dst, 
then click <Open>: 

 

 

The selected .dst will now be open, listing all sheets that have been added up to this point. Keep in mind that a 
.dwg has not been opened yet. Double-click the desired sheet to open the .dwg: 

 

NOTE: Predefined subsets not in use can be removed, it is easy to add them again later if necessary.  Please keep the Sheet Set tidy, in 
the correct order and current. 

Tool Tip: Opening 

Simply opening a Sheet Set does not 
automatically open any related drawings. 
Alternately, opening the drawings related 
to a Sheet Set does automatically open the 
Sheet Set (seen in the SSM Palette). 
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It is important to remember that multiple .dst’s can be open at once. To view the list of currently open .dst’s, 
click the Open pull-down menu: 

 

Closing Sheet sets 

From the Open pull-down menu, right-click on the desired Sheet Set’s name, and choose Close Sheet Set: 

 

NOTE: Closing the SSM Palette does NOT close opened Sheet Sets.  The Sheet Set highlighted in blue is the active one. 

 

Recent Sheet Sets 

The SSM Palette retains a list of the 10 most recently opened .dst files; instead of using the browsing method 
select Recent from the Open pull-down menu, and then choose a .dst from the list: 
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New Drawings (Creating New Sheets) 

All new sheets and drawings shall be created using the following method. 

In the SSM Palette, right-click on the desired subset (General, Survey, Mapping, Civil, etc.) and select New 
Sheet…: 

 

Selecting a Template  

If the DW_DSGN.dst was initially picked to create the Sheet Set, the Select Layout as Sheet Template pop-up 
window will appear. Using the ellipses button, browse to the network location where the drawing templates are 
stored (DW CAD\DW Templates):  

  

 
In the Select Drawing dialog box choose the appropriate drawing template, based on the scope of work [see 
Section 10.0 – DWT’s Drawing Templates]. Click <Open>: 

 

 

Internal Tip: Choosing A 
Template 

Only one of 2 templates will be 
picked in this step: 
 DW-2016 AEC Template.dwt 
 DW-2016 C3D Template.dwt 
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The Select Layout as Sheet Template pop-up window will reappear, always choose the DESIGN layout in the 
Select a layout to create new sheets list (for both templates), click <OK>: 

  

The New Sheet pop-up window will appear. Complete the Number, Sheet title, and File name 

fields; see Explanation of New Sheet dialog below. 

 

Explanation of New Sheet dialog:  

Number 

Applies to most title blocks for Capital Projects; this is specific to each subset. For example, General sheets will 
be G-1, G-2, G-3, etc., Civil sheets will be C-1, C-2, C-3, etc. 

 

 

Sheet title 

Specifies the drawing title within the title block: 

 

 

 

Tool Tip: “File” 

Anytime the word “file” is used it 
typically refers to the creation of 
something with an extension 
(.dwg, .dst, .dwf, etc.) 
 

Title block 

Title block 
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File name 
Specifies the name of the new AutoCAD drawing (.dwg) and names the layout tab in the new drawing. By 
default, the File name is a combination of the Number and Sheet title fields. The end-user shall change the File 
name to reflect proper naming convention [see Section 6.2 – Naming Conventions]: 

 

 

 

 

 

 

NOTE: To change the layout name see page 7.0-15, Using Rename & Renumber. 

 
The New Sheet pop-up window should resemble the example below. Make sure Open in drawing editor is 
checked, and then click <OK>: 

 

 

The New Sheet will now appear in the SSM Palette: 

 

 

 

 

 

  

Layout name 

.dwg name 
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Adding multiple tabs (Sheets)  

Most projects will require multiple sheets (Paper Space layout tabs). Generally, drawings (.dwg) will be created 
and named based on the discipline. Utilize multiple layout tabs within a single drawing to group accordingly. In 
order to keep file sizes manageable, limit layout tabs to 10 or less per drawing. If more tabs are needed, create 
a new drawing.   

To create an additional layout tab, right-click on the existing layout tab and select Move or Copy…: 

 

In the Move or Copy pop-up window, highlight the desired order from the Before layout list - (move to end) is 
typical - and make sure the Create a copy box is checked, then click <OK>: 

 

 

 

The new layout tab is a copy of the original. The new layout tab will have the same name as the copied layout 
with a number in parentheses added at the end: 

 

 

 
NOTE: The new layout will need to be renamed and added to the Sheet Set; subsequent steps will outline this process. 

  

Newly created 
Layout tab 

Tool Tip: Renaming Layouts 
Simply double-click a Layout to rename 
it prior to adding it to Sheet Set. 
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Adding Sheets to a Sheet Set 

The opened drawing must be saved before proceeding. 

To add a Sheet (layout tab) to a Sheet Set, right-click on the desired layout tab and select Import Layout as 
Sheet…: 

 

The Import Layouts as Sheets pop-up window will appear. From the provided list, select the desired Layout(s), 
click <Import Checked>: 

 

The layout will now be added to the active Sheet Set: 

  

Tool Tip: Drag & Drop 

A Sheet can be added by dragging and dropping 
the layout tab on the SSM Palette. The drag icon 
will appear when the drag function is invoked; 
simply drop the Sheet in the desired subset: 
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Using Rename & Renumber 

Once new sheets have been added to the Sheet Set, they will need to be renamed and renumbered based on 
previous sheets. 

In the SSM Palette, right-click on the desired Sheet and select Rename & Renumber…: 

 

The Rename & Renumber Sheet pop-up window will appear; it will resemble the New Sheet dialog box from 
previous steps. [See page 7.0-11 - Explanation of New Sheet dialog]: 

 

After filling in the Number and Sheet title fields, the Layout name will need to be defined:  

 

 

 

 

NOTE: Run the REGEN command after updating Sheet Set Properties in order for them to display. 

 

 

Title block 

Layout name 
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If multiple sheets are to be updated, utilize the <Previous> and <Next> buttons. Click <OK> once editing is 
finished: 

 

 

The updated sheet will now appear in the SSM Palette: 
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Editing Custom Properties 

There are two types of custom properties, Sheet and Sheet Set. Be mindful of which custom property is being 
edited; Sheet custom properties are on a sheet-by-sheet basis, Sheet Set custom properties are applied to 
entire sheet set.  

Custom properties in the predefined .dst files have been designed to update the title block information within the 
drawings created using the newest 2016 DW templates. Fields are used to allow the linking of title blocks and 
Sheet Sets, these fields are easily spotted by the gray “highlight” behind the text:  

 

 

To access the custom Sheet Set Properties, right-click on the Sheet Set name on the SSM Palette, select 
Properties…: 

 

 

The Sheet Set Properties – {DST NAME} pop-up window will appear: 
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Sheet Set Properties 

Sheet Set 
This section will likely be filled in already. The Description can be added at this time if it hasn’t already been 
added (optional):  

 

Sheet Custom Properties 
These are sheet-by-sheet default settings and will only apply to new sheets; if there are existing sheets in the 
Sheet Set they will not update. Use this location to update information that will remain the same each time a 
new sheet is created, otherwise edit these properties per sheet:  

 

Sheet Creation  
Sheet storage location  where the user can define where the Sheet Set is located if it has not been done 
already. Sheet creation template  does not need to be changed; it specifies the layout tab to be used from the 
AutoCAD template drawing: 

 

Sheet Set Custom Properties (project information)  
This section contains the global settings for the entire sheet set; fill in all applicable fields. All fields have been 
linked to the title blocks:  

 

 
Once all fields have been updated, click <OK>: 
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Sheet Properties 

As stated previously, there are two types of custom properties: Sheet and Sheet Set. 

To access the Sheet Properties, on the SSM Palette, right-click on the Sheet name and select Properties…: 

 

 

The Sheet Properties pop-up window will appear: 

 

Sheet  
Information in this section should not need to be revised, only reviewed:  
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Sheet Custom Properties 

Each custom property correlates with a section of the title block. Read on for an overview of each set of the 
custom properties. The examples given here may be slightly different based on the .dst chosen. 

 

Addend/CO Date, Description, and Number will update the REVISIONS section of most DW title blocks. 
Revisions are ordered from bottom to top within the revisions block and should only be filled in after a project 
has been through review: 

 

 

 

 

 

 

 

The remainder of information shall be filled out as a project progresses and information becomes relevant, 
some information updates the Cover Sheet information as well: 

 

 

 

 

 

 

 

NOTE: Drawing Number and Drawing Title are automatically created when a Rename & Renumber is performed for layout tabs; there is no 
need to fill in these values here. 

  

REVISIONS 
section of 
title block 

Other title 
block info 
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Troubleshooting Fields 

If by chance a field does get “broken” or comes up missing, it will need to be manually added back, this will be 
an exception to double-click editing the title block. 

In this example the PT NO: field was removed; to add it back, double-click on the title block to launch the 
Enhanced Attribute Editor: 

 

Right-click in the Value line and select Insert Field…: 

 

The Field pop-up will appear, choose the appropriate settings to add the desired field back. This example 
shows how to restore a Sheet Set field for the PT NO; the following settings have been modified: 

 Field category: SheetSet 
 Field names: CurrentSheetSetCustom 
 Custom property name: PT Number 

 

 

 

 

 

 

 

 

 

 

 

Tip: Field names 
Choose either 
CurrentSheetCustom or 
CurrentSheetSetCustom 
depending on which type of 
property needs to be restored. 
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The restored field (PT NO in this example) will now appear in the title block (not current) and Attribute Editor; 
click <OK> once finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTENTION 
In order to maintain the connection to the Sheet Set Properties, the fields must 

remain; keep these two rules in mind when modifying the title block: 

 DO NOT modify the Title Block by double-clicking into the Attribute Editor 
 DO NOT use the Properties palette to modify the Title Block attributes 
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Section 7.1 

Archiving with Sheet Set Manager 
Overview - Section 7.1 

Projects shall be archived to maintain a snapshot in time at every project milestone.  In Design 
Drafting, a milestone is considered Preliminary, 30%, 60%, or 90% reviews, Final for Bid, Final for 
Construction, or As-Built. In Distribution Drafting, a milestone is considered the point when a project 
goes to Construction (Preliminary/Proposed) and then to As-Built.  In the past, drawings have been 
moved from folder to folder or a “Save-As” was performed as a project progressed. Now with the use 
of Sheet Set Manager (SSM) this is no longer the case. 

 

Drawing and File Location 

Project drawings created with SSM should reside in the top tier folder for each group; in the same location as 
the Sheet Set [see Section 7.0 – Sheet Set Manager]. The archived files, which will be .zip files, will be placed 
in the folders that correspond with each milestone. 

For example, all Design Drafting drawings should be located in the Dsgn folder; and all Distribution drawings in 
the Dist folder. The archived files will be placed in the proper subfolders indicating each milestone: 

 

 

 

 

 

 

 

 

 

 

 

NOTE: If folders are missing within the project folder, please contact TSS to get them added. 

Naming Files 

All files shall follow the proper naming conventions [see Section 6.2 – Naming Conventions]. Archived file 
names will contain the description of the milestone: 

• 15053_DSGN_SSM_30.zip  Example of archived file name for Design Drafting Preliminary 30% 
submittal 

• 15053_DIST_SSM_PRE.zip  Example of archived file name for Distribution Preliminary/Proposed 
design  

Milestone 
Folders: 
Location where 
all archiving 
should take 
place. Top Tier Folders 

All drawings should be 
located within these 

folders 
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Archive 

In the SSM, right-click on the Sheet Set name and select Archive…: 

 

The Gathering Archive Information pop-up window will briefly appear, followed by the Archive a Sheet Set pop-
up window: 

 

 

 

 

Once all information has been reviewed, click the <Modify Archive Setup…> button: 

 

Tool Tip: Save Files 
All OPEN files must be 
saved before an Archive 
can be performed. 
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The Modify Archive Setup pop-up window will appear; review and make sure all settings follow the example 
below, click <OK> once finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Archive a Sheet Set dialog box will reappear, click <OK>: 

 

NOTE: Drawing must be saved and all templates must be closed in order to save the Archived Sheet Set. 

 

 

 

 

 

 

Actions 
Check as 
shown 

Archive package type: 
Zip (*.zip) 

File format: 
Keep existing drawing 

file formats 

Include options 
Check as 
shown Path options: 

Place all files in one 
folder 

 
(This option also allows 
the End-User to choose 

   

Archive file name: 
Prompt for a file name 

 
(This option also allows 
the End-User to choose 

a file folder) 
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The Specify Zip File pop-up window will appear; navigate to the proper location for archiving based on the 
current milestone, name the .zip file appropriately, and click <Save>: 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: See Section 6.1 – File Management and Section 6.2 – Naming Conventions.  

 

The Archive Package Creation is in Progress pop-up will appear; wait a few seconds for this to finish and review 
the Command Line, which will show the status of the archived package: 

 

 

 

 

 

 

 

 

  

Ex: Design Drafting 30% Ex: Distribution Proposed 
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Extracting Data 

In some cases, information from a previous milestone may need to be utilized. Using Windows Explorer, right-
click on the desired .zip file and choose Extract All…: 

 

 

 

 

 

 

 

 

 

The Extract Compress (Zipped) Folders pop-up window will appear. By default, the Files to be extracted to this 
folder location will be the same location as zip file. To accept this location, click <Extract>: 

 

 

 

 

 

 

 

 

 

 

NOTE: Do NOT extract files into the top tier folders! 

 

A pop-up will appear showing the files being copied to the specified location: 
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A new folder will be created with the same name as the .zip file. Located within that folder are all the files that 
were archived: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once all the information needed has been acquired from the unzipped file, please be sure to delete the 
unzipped folder. Do NOT delete the .zip file:  
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Reviewing Archive Data 

The dialog box has three tabs that can be used to review the options for archiving. 

Sheets tab 
List the sheets to be included in the archive package based on the subset organization: 

 

 

 

 

 
Files Tree tab 
List all files to be included in the archive package in a hierarchical tree format. By default, any files associated 
with a drawing are also listed (such as XREF’s, plot styles, and fonts). Additional files can be added or removed 
as desired: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Expanded View 
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Files Table tab 
List all files to be included in the archive package in a table format. By default, any files associated with a 
drawing are also listed (such as XREF’s, plot styles, and fonts). Files can be added or removed as desired: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tool Tip: Add Files 

Additional files can be added 
to an Archive package by 
utilizing the <Add File…> in 
the Files Tree tab, or the <Add 
a File> button in the Files 
Table tab. 
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Section 8.0 
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Display Order .................................................................................................................................................. 8.2-13 

Combining Multiple Image Files ...................................................................................................................... 8.2-15 

Reconnecting .................................................................................................................................................. 8.2-17 

Disconnecting ................................................................................................................................................. 8.2-21 
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Overview - Section 8.0 

Within Denver Water AutoCAD Civil 3D is the primary application used to complete most work; 
however, AutoCAD Map 3D is the application used for pulling the GIS data into a drawing as actual 
AutoCAD objects, instead of “links”. In order for Denver Water’s GIS information to be accessed in 
AutoCAD the following FDO steps must be utilized. 

 

Choosing an Application 

The proper AutoCAD application must be chosen depending on the way the GIS data is intended to be used.  If 
the data is for reference only, then Civil 3D is sufficient; if the data will be included as part of a project drawing, 
such as a base plan, then Map 3D must be used (Civil 3D cannot export GIS data properly for base map use): 

  

Creating a Base Drawing Using Map 3D 

In AutoCAD Map 3D, create a new drawing by clicking the Application Menu pull-down, selecting New, and then 
Drawing:  

 

The Select template pop-up window will appear, choose the DW-2016 C3D Template.dwt and click <Open>:  
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Set Coordinate System 

Drawings shall be created using predefined coordinate systems. New drawings DO NOT have the coordinate 
systems preset. This must be done before anything is drawn in Model Space.  

In the bottom right corner of the Application (Map 3D), on the Drawing Status Bar, click the pull-down next to 
<none> and select Library…: 

 

 

 

The Coordinate System - Assign pop-up window will appear; to quickly access DW’s custom Coordinate 
Systems type DW_ in the empty search field: 
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All of DW’s custom Coordinate Systems will display. Choose the appropriate Coordinate System from the list 
and click <Assign>: 

 

 

The assigned Coordinate System will now appear in the Drawing Status Bar:  
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Add/Remove FDO Layers 

Custom, stylized layer files have been created to help quickly access GIS data. Use the following steps to add 
and remove layers. 

Adding Layers 

In the Task Pane, on the Display Manager tab, click the Data icon and select Load Layer…: 

 

 

 

 

 

 

 

NOTE: For this process, layers do not refer to AutoCAD layers, they are ARC/SDE layer files with live intelligence. 

 

The Load Layer pop-up window will appear. To see the available list of layers, navigate to \\Prdeng01\DW 
CAD\ArcSDE_ACAD; select the desired layer from the list (typically the 200’ Map is picked first) and click 
<Open>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task Pane 

Tip: Task Pane 

Type MAPWSPACE at 
the command prompt to 
turn the Task Pane ON 
or by clicking it on the 
Quick Tools Tool Palette. 

 

Tip: Shortcut 
In most cases 
AutoCAD will 
already be preset 
with an 
“ArcSDE_ACAD” 
shortcut, located 
on the left side of 
AutoCAD pop-up 
windows. 
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The Task Pane will display the loaded layer(s) with a yellow warning sign; this means that the connection to 
SDE has not yet been established.  A pop-up “Warning” may also be seen on the Drawing Status Bar: 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Multiple layers may be loaded at this point, however it is ideal to establish a connection first. 

When applicable, repeat these steps for loading additional layers.  

Removing Layers 

If an unnecessary layer was added, right-click on the layer to be deleted and select Remove Layer:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Always Connect! 
After the first layer is loaded 
sometimes it will appear that they are 
connected – this may not be the case 
– always connect, [see Establish SDE 

Connection, page 8.0-9]. 
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The Remove Layer pop-up window will appear, click <Yes> to remove the layer:  

 

 

 

 

 

The layer will now be removed from the Task Pane and Model Space:  
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Establish SDE Connection 

Although the SDE Connection is built into the layers, a live connections must still be established. Click the Data 
icon on the Task Pane and select Connect to Data…: 

 

 

 

 

 

By selecting the ArcSDE_ACAD connection in the Data Connect palette, all of the correct connection 
information should automatically be populated; click <Connect>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: The  icon indicates the drawing is disconnected from FDO/SDE, also note the schema is not available. 

 

Progress of the SDE connection can be seen in the Connecting pop-up: 

 

 

 

 

 

 

Tip: Data Connect 
The Data Connect palette 
may need to be closed and 
reopened in order to see the 
connection.  
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Once the connection is established, the loaded layer (DW200FT_MAP_INDEX in this example) can been seen 
in Model Space and the yellow warning sign will be gone from the Task Pane: 

 

NOTE: The remainder of the FDO layers may be added at this time. 
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Query Data 

Single or multiple layers can be queried to a specified area at any time; the following steps describe both 
methods. By default, most layers are pre-queried to the SWA1 200 FT MAP location and will need to be queried 
to show the desired location: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Single Layer 

To query a single layer to a specific area, select the layer of interest, right-click, and then select Query to Filter 
Data…: 
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The Modify Query window will appear. Click the blue link (for example [LOCATION:INSIDE.POLY.ID1]) and 
choose Replace this location with another one: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Locate on Map pull-down menu will appear. Select the desired type of query, the most common being 
“Touching Any Part of  Rectangle:” 
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In Model Space, the command line will prompt the user to Specify first corner; click and drag a rectangle around 
the area of interest:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Modify Query window will reappear, click <OK>: 
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The queried information should now display in Model Space: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multiple Layers 

To query multiple layers to a specific area select the layers of interest, right-click, and then select Query to Filter 
Data…: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Selecting 
Multiple Layers 
Hold down the Shift or 
Ctrl keys on the 
keyboard to select 
more than one layer at 
a time. 
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The Apply Query to Layers window will appear showing a list of the selected layers and a common filter. Select 
the Common Filter and click the Locate on Map pull-down. Choose the selection type “Touching Any Part of  
Rectangle:” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Model Space, the command line will prompt the user to Specify first corner; click and drag a rectangle around 
the area of interest:  
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The Apply Query to Layers window will re-appear showing the code for the queried information, click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The queried information should now display in Model Space: 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

NOTE: Do not save this drawing, in the next step you will convert the map features to CAD objects, it is uncessary. 
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Save As AutoCAD Drawing  

Once the desired information has been loaded and queried, the user must convert the FDO layers to AutoCAD 
layers. The following steps show how to accomplish this. 

In the Task Pane, click the Maps icon and select Save as AutoCAD Drawing…: 

 

 

 

 

 

 

 

 

 

1. Choose a method 

The Save Current Map to AutoCAD pop-up window will appear. In step 1 choose the Editable option and click 
<Next>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: FDO 
Layers 
Only the layers 
that are checked 
will convert to 
AutoCAD layers. 
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2. Specify file type and location 

In step 2, click <Browse> and navigate to the network project location where the FDO drawing shall be saved; 
name the drawing appropriately (PTNO_FDO). Click <Next>:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: This FDO drawing should be named accordingly to distinguish between a MAP and C3D drawing. 

 

3. Set conversion options 

In order for the symbols to translate properly a custom template must be selected in step 3. Click the <Browse> 
button:  
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In the Select Conversion Template pop-up window browse to …DW CAD\ArcSDE_ACAD and select the DW 
Civil.dwt; click <Open>: 

 

 

 

 

 

 

 

 

 

 

 

Click <Finish> once the template has been selected: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

8.0-20   Section 8.0 - Utilizing GIS Data via FDO Connections    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
The Save Current Map to AutoCAD pop-up will appear indicating the queried data is converting the Map 
Features to basic AutoCAD entities: 

 

 

 

 

 

Once this is complete, close the AutoCAD Map 3D application without saving the current drawing: 

 

 

 

 

 

NOTE: The remainder of the steps will take place in AutoCAD Civil 3D. 

 

 

Quick Check 

o Open AutoCAD Map 3D 
o Use DW’s template to create new drawing 
o Set Coordinate System 
o Load 200’ Map Index layer 
o Connect to Data 
o Load all other layers 
o Query Data 
o Save to AutoCAD drawing 
o Close AutoCAD Map 3D 
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Convert FDO Drawing to DW Standards 

The recently created FDO drawing will need to be converted to DW Standards before it is useable in a project 
drawing, the following steps accomplish this.  

In AutoCAD C3D create a new drawing by clicking the Application Menu pull-down, selecting New, and then 
Drawing:  

 

 

 

 

 

 

 

The Select template pop-up window will appear, choose the DW-2016 C3D Template.dwt and click <Open>:  

 

 

 

 

 

 

 

 

 

 

 

 

Drawings shall be created using predefined coordinate systems. New drawings DO NOT have the coordinate 
systems preset. This must be done before anything is drawn in Model Space. [See Section 11.0 - 
Coordinate Systems of the DW CAD Standards]: 
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Using the INSERT command, add the recently saved FDO drawing into the current drawing: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once the FDO drawing is selected the Insert pop-up will reappear. Ensure the Locate using Geographic Data 
and Explode checkboxes are selected and click <OK>. The inserted/exploded AutoCAD features can now be 
seen in Model Space: 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: the target and source drawings must be set to the same coordinate system for this to translate successfully. 

Save the current drawing, name appropriately, PTNO_DIST_FDO.dwg: 
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Layer Translator 

Layers and symbols within the FDO drawing must be placed on the correct DW Standard layers [see Section 
12.0: Layers & Linetypes of the DW CAD Standards for “GIS” layers]. The Layer Translator must be utilized 
in this process. 

On the Manage tab of the ribbon, CAD Standards panel, click Layer Translator:  

 

 

 

 

The Layer Translator pop-up window will appear displaying the current drawing’s layers in the Translate From 
column.  

 

Automatic Layer Mapping 

To automatically map a majority of the layers, click the <Load> button and navigate to DW CAD/DW CAD 
Standards; select the FDO_to_GIS_Layers.dws, click <Open>: 

 

NOTE: Always check that the Files of type is set to the correct file extension. 

D
O

 N
O

T 
SK

IP
 T

H
IS

 S
TE

P 

Tip: Shortcut 
Use the DW CAD 
shortcut to quickly 
access the appropriate 
location. 
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In the Layer Translator pop-up, the layers that have been automatically mapped/translated to DW Standard 
layers can be seen in the Layer Translation Mappings section: 

 

 

 

 

 

 

 

 

 

 

 

 

Manual Layer Mapping 

Any layers left in the Translate From column will need to be manually mapped/translated to the applicable GIS 
prefixed layers. To do this, choose the incorrect layer in the Translate From list (left) and the correct layer in the 
Translate To list (right) and then click <Map>; this will add the selected layer to the Layer Translation Mappings 
section (bottom): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Incorrect layers Correct layers 

List of layers 
loaded from 
selected .dws 

List of layers not 
translated with 

selected .dws file. 

Remaining layers 
will need to be 

manually mapped. 

Translated 
layer 
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Once all of the layers required have been mapped, click <Translate>: 

 

  

 

 

 

 

 

 

 

 

 

 

The Layer Translator – Changes Not Saved pop-up window will appear, click <Translate Only>: 

 

 

 

 

 

 

 

Model Space should now reflect the changes to the layers, most notably the layer colors: 

 

 

 

 

 

 

 

 

 

Tip: QA/QC 
It is still a good idea for 
the user to manually 
check the translated 
layers. 
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Linetype Scales  

Select all of the AutoCAD features located in Model Space by using a selection window. Using the Properties 
palette change all object Linetype Scales to 1: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cleanup FDO Drawing 

The FDO drawing will still require some basic CAD cleanup and maintenance before this drawing is considered 
usable in a project drawing; for example: 

 Erasing unnecessary text  

 Trimming out lot lines 

 Purging the drawing 

Once the drawing is completely cleaned up it can be inserted into any project drawing at any time. 

GEOMAP Command 

GEOMAP is a command used to access reference base maps in conjunction with an Autodesk 360 Account, 
great for verifying project location.  Your 360 Account must be linked to Denver Water’s contract with Autodesk. 

 Aerial - displays the map in the current viewport using satellite images. 

 Road - Displays the map in the current viewport using vector images. 

 Hybrid - Displays the map in the current viewport overlaying satellite 

images over vector images and highlighting roads. 

 Off - Turns off the map. 

Note: you must be signed into Autodesk 360 and the drawing contain geographic location information to use. 
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Section 8.1 

E-Map Images via  

WMS Connections 
 

Overview - Section 8.1 

Denver Water has a standard set of imagery to be used at all times. The following steps can be used 
to access this imagery through AutoCAD C3D or AutoCAD Map 3D. By using WMS to connect to 
imagery basic AutoCAD functions, such as setting layers, will not apply to these images. Any visual 
modifications to images will need to be performed each time the drawing is opened. 
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Adding An Aerial Image 

In the Task Pane, on the Display Manager tab, click the Data icon and select Load Layer…: 

 

 

 

 

 

 

 

 

 

 

 

The Load Layer pop-up window will appear. Navigate to DW CAD\ArcSDE_ACAD; select 
DENVER_METRO_IMAGE.layer and click <Open>: 

 

 

 

 

 

 

 

 

 

 

 

 

  

Tip: Task Pane 
Type MAPWSPACE at 
the command prompt 
to turn the Task Pane 
ON or by click it on the 
Quick Tools tool 
palette. 
 

Task Pane 

Display Manager tab 

Tip: Shortcut 
In most cases 
AutoCAD will 
already be preset 
with an 
“ArcSDE_ACAD” 
shortcut, located 
on the left side of 
AutoCAD pop-up 
windows. 
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Loading the DENVER_METRO_IMAGE.layer will automatically establish a connection to GIS data. 

Once the connection is established, Model Space should resemble the example below:  

 

 

 

 

 

 

 

 

 

 

 

Resizing images 

To display only the desired area of an image, zoom into the scope of work in Model Space: 
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In the Task Pane, right-click on the image layer and select Resample Raster:  

 

 

 

 

 

 

 

 

 

 

 

In Model Space the frame of the image will resize to the extents of the display area: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTENTION 
Saving the drawing will not save any resizing of the image. The next time the drawing is 

opened the user will have to go through these steps again. 
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Image GreyScale & Brightness Adjustment 

To change an image from color to greyscale select the image in the Task Pane and click the Style icon to open 
the Style Editor: 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Style Editor, in the Style pull-down, change the selection from Full Color to GreyScale. If the image is too 
dark when plotted, then the Brightness can also be adjusted from the Style Editor palette, choose a number 
between 0-25. 

When finished click <Apply>: 
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Display Order 

Initially images come in on top of everything else; a combination of tools/commands will need to be performed 
to send the image(s) to the back.   

In the Task Pane, click the Draw Order icon and drag the image layer to the bottom of the list: 

 

 

 

 

 

 

 

 

 

 

 

The Draw Order will control canvas position pop-up window will appear. Click <Continue action and allow Draw 
Order to control layer position from now on>: 
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Section 8.2 

SID Images via  

Raster Connections 
 

Overview - Section 8.2 

Denver Water has a standard set of imagery to be used at all times. The following steps can be used 
to access this imagery through AutoCAD C3D or AutoCAD Map 3D. By using FDO to connect to 
imagery basic AutoCAD functions, such as setting layers, will not apply to these images. Any visual 
modifications to images will need to be performed each time the drawing is opened. 

*DRAPP08_TOWNSHIP_SIDS.layer is no longer the most current imagery.  Please use 
DENVER_METRO_IMAGE.layer whenever possible or DRCOG_IMAGE_FOOTPRINTS.layer as seen in 
section below. 
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Adding An Aerial Image 

In the Task Pane, on the Display Manager tab, click the Data icon and select Load Layer…: 

 

 

 

 

 

 

 

 

 

 

 

The Load Layer pop-up window will appear. Navigate to DW CAD\ArcSDE_ACAD; select 
DRCOG_IMAGE_FOOTPRINTS.layer and click <Open>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Task Pane 
Type MAPWSPACE at 
the command prompt to 
turn the Task Pane ON 
or by click it on the 
Quick Tools tool palette. 

 

Task Pane 

Display Manager tab 

Tip: Shortcut 
In most cases 
AutoCAD will 
already be preset 
with an 
“ArcSDE_ACAD” 
shortcut, located on 
the left side of 
AutoCAD pop-up 
windows. 
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Loading the DRCOG_IMAGE_FOOTPRINTS.layer will not automatically establish an SDE connection.  For 
instructions on how to establish an SDE connection see Section 8.0 - FDO Instructions, page 8.0-9: 

 

 

 

 

 

Once the SDE Connection is established, Model Space should resemble the example below:  

 

 

 

 

 

 

 

 

 

In the Task Pane select the DRCOG_IMAGE_FOOTPRINTS.layer and click the Table icon. The Data Table 
palette will appear: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data  
Table 

Palette 

Tip: Data Table 
To view information 
about any FDO/SDE 
layer, select the layer 
in the Task Pane and 
click the Table icon. 
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In Model Space, select the tile(s) corresponding to the scope of work. The tile(s) will become highlighted along 
with the information in the Data Table: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: To add multiple images you can also simply select more than one tile/square. 

 

In the NAME column, highlight the name(s), right-click and select Copy (for reference paste to notepad): 

 

 

 

 

 

 

 

 

In the Task Pane, on the Display Manager tab, click the Data icon and select Connect to Data…: 
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The Data Connect fly-out will appear. Choose Add Raster Image or Surface Connection from the list on the left 
and type \\denverwater.org\shares\Air_Photos\DRCOG_2014\load_these into the Source file or folder field. 
Click <Connect> when finished (this connection may take a couple of minutes):  

 

 

 

 

 

 

 

 

 

 

 

 

 

Typically the CO83-CF (Colorado State Plane) Coordinate System will be assigned to each image. To do this 
click the <Edit Coordinate Systems> button:  

 

 

 

 

 

 

 

NOTE: The images typically use the CO83-CF Coordinate System. images from other sources may require a different coordinate system to 
be assigned. 

 

In the Edit Spatial Contexts pop-up window, pick Default and click <Edit…>: 

 

 

 

 

 

 

file://///denverwater.org/shares/Air_Photos/DRCOG_2014/load_these
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The Coordinate System Library window will appear, in the Search field type CO83-CF and click <Select> when 
finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Edit Spatial Contexts pop-up window will reappear click <OK>: 
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In the Data Connect fly-out, select the desired tiff tiles, click <Add to Map>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The selected image should now be visible in the Task Pane and in Model Space:  
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Resizing images 

To display only the desired area of an image, zoom into the scope of work in Model Space: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Task Pane, right-click on the image layer and select Resample Raster:  
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In Model Space the frame of the image will resize to the extents of the display area: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Upon reopening a drawing, image layers will appear to be on in Model Space, but off in the Task Pane. Click the check box a couple 
of times to reset. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTENTION 
Saving the drawing will not save any resizing of the image. The next time the drawing is 

opened the user will have to go through these steps again. 
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Image GreyScale And Brightness Adjustment 

To change an image from color to greyscale select the image in the Task Pane and click the Style icon to open 
the Style Editor: 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Style Editor, in the Style pull-down, change the selection from Full Color to GreyScale. If the image is too 
dark when plotted then the Brightness can also be adjusted from the Style Editor palette, choose a number 
between 0-25. 

When finished click <Apply>: 
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To retain the image stylization for the current drawing the layer should be saved. To rename the layer in the 
Task Pane click in the name field next to the image: 

 

 

 

 

 

 

 
Rename the layer in accordance with DW naming conventions (ex: 12345_FDO_Image). Right-click on the 
image layer and select Save Layer…: 

 

 

 

 

 

 

 

 

 

 In the Save Layer dialog box navigate to the appropriate project folder; click <Save>: 

 

 

 

 

 

 

 

 

 

 

 

 
NOTE: Once saved, the image layer can be loaded into any drawing just like any other predefined FDO layer. Image resizing and display 

order are not saved with the layer. 
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Display Order 

Initially images come in on top of everything else; a combination of tools/commands will need to be performed 
to send the image(s) to the back.   

In the Task Pane, click the Draw Order icon and drag the image layer to the bottom of the list: 

 

 

 

 

 

 

 

 

 

 

The Draw Order will control canvas position pop-up window will appear. Click <Continue action and allow Draw 
Order to control layer position from now on>: 

 

 

 

 

 

 

In Model Space, select the image frame and right-click; select Display Order and choose Send to Back: 
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Combining Multiple Image Files 

When selecting multiple images it is best to use the following method to ensure the image frames do NOT 
appear when plotting. This example shows a project spanning across two images. The assumption has been 
made all steps in pages 8.1-3 to 8.1-6 have been completed: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As shown on page 8.1-6, Copy and Paste one of the image paths into the Source file or folder field. At the end 
of the path delete the file name and last slash, then click <Connect>: 

 

 

 

 

 

 

 

 

 

 

NOTE: By removing the individual file name multiple images can be selected. 

 

 

 

Tip: Data Table 
Take note of the 
names of the images 
to be referenced. 
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Choose the desired images from the Schema: 

 

 

 

 

 

 

 

 

 

 

 

Check the box next to Combine into one layer: 

 

 

 

 

 

The Coordinate system will need to be set for combined images. Refer to page 8.1-6 and 8.1-7 to apply the 
appropriate Coordinate System. 

Select <Add to Map>: 
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Reconnecting 

For various reasons, the SDE connections within FDO may become disconnected. The most common sign of 
disconnection is a yellow shield       appearing next to one of the layers in the Task Pane:  

 

 

 

 

 

 

 

To reconnect, click the Data icon and select Connect to Data …: 

 

 

 

 

 

 

In the Data Connect palette select the ArcSDE_ACAD connection on the left, then click <Login>: 

 

 

  

 

 

 

 

 

 

 

 

 

 

NOTE: The  icon indicates the drawing is disconnected from SDE, and the schema is not avaliable. 

 

Tip: Data Connect 
If the Data store & Version 
fields and/or the <Connect> 
button are not greyed out, then 
the login step can be skipped. 
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The User Name & Password pop-up window will appear. Using all caps, type ACAD_USER as the User name 
and the Password, then click <Login>: 

 

 

 

 

 

 

 

 

If the following pop-up appears, click <OK> and double-check the user name and password:  

 

 

 

 

 

The Data Connect palette will display the Data store and Version fields as active, click <Connect>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Credentials 
Check Remember 

Password to only have 
to do this one time. 

Tip: Credentials 
Contact CAD Management if 
this error continues to occur. 
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While AutoCAD connects to the Schema (GIS data) two separate pop-ups will quickly appear and disappear; 
the Data Connect palette will then display the available Schema: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Data Connect palette the red X’s will be gone and Model Space will display all layers loaded in the Task 
Pane:  

 

 

 

 

 

 

 

 

 

 

 

 

Schema shows 
available 
information from 
DW’s GIS (E-map), 
and the 
Coordinate System 
it was posted in. 
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Disconnecting 

It is best practice to disconnect all SDE, Raster, and other connections when drawings are being shared or 
used as an XREF. 

In the Task Pane, on the Display Manager tab, click the Data icon and select Connect to Data…: 

 

 

 

 

 

 

 

 

 

 

 

In the Data Connect palette, right-click on the ArcSDE Connection, and choose Disconnect: 

 

 

 

 

 

 

NOTE: In this example the connection is called ArcSDE_ACAD. 

 

Repeat this process for all connections within the drawing:  
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Section 9.0 

 

Table of Contents: Section 9.0 
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      Data Shortcuts ........................................................................................................................ 9.1-3 

     Data References ...................................................................................................................... 9.1-6 

          Reference Example - Surfaces ............................................................................................ 9.1-7 
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     Attaching an XREF ................................................................................................................... 9.2-3 
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     Exporting C3D Data with XML .................................................................................................. 9.3-3 

     Importing C3D Data with XML .................................................................................................. 9.3-5 
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     eTransmit ................................................................................................................................. 9.4-3 
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Overview - Section 9.0 

In order to have a successful project, collaboration and communication is crucial, especially since many projects 
require work from multiple sections within Engineering. AutoCAD and Civil 3D have several ways to ensure 
project data gets shared effectively and efficiently: 

 C3D Data Shortcuts and References - [Section 9.1] 

 External References (XREF’s) - [Section 9.2] 

 Exporting and Importing C3D Data (XML) - [Section 9.3] 

 eTransmit - [Section 9.4] 

Utilize the following subsections to ensure proper use of each of these methods. 
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Section 9.1 

C3D Data  

Shortcuts & References 
 

Overview - Section 9.1 

Data Shortcuts and Data References allow the users to share any Civil 3D information with other users on the 
same project. For example, the survey technician can create a surface in their drawing and create a Data 
Shortcut. The drafting technician can then use a Data Reference in their drawing to get the exact surface 
information from the survey drawing. The following is a list of data that can be shared using Data Shortcuts: 

 Surfaces 
 Alignments 
 Pipe Networks  
 Pressure Networks 
 View Frame Groups 

 

 

NOTE: This section does not cover all types of Shortcuts and References. 
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Data Shortcuts 

Each group will create any Data Shortcuts needed for a project from the aforementioned list. The following is an 
example of how to do this. 

While in the drawing containing the data to be shared, click Toolspace, located in the Palettes panel on the 
Home tab of the Ribbon: 

 

 

 

 

Set Working Folder…  
Ensure the working directory is set to the correct location. In the Propsector tab of the Toolspace palette right-
click on Data Shortcuts and select Set Working Folder…: 

 

 

 

 

 

 

 

 

 

 

 

In the Browse For Folder pop-up window, browse to the mapped network location for Engineering projects - C: 
drive (internally); click <OK>: 

 

 

 

 

 

 

 

 

 

 

Tip: Panels 
Only open/active items 
appear blue in the Panel 
on the Ribbon 
 

Prospector tab 

Toolspace palette 

ATTENTION 
Internally, mapped drives should only be 

used during this process,  
DO NOT use C: drives within CAD for 

opening files, XREF’ing, etc.  If you have 
trouble setting your Working Folder 

contact CAD Management. 
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Set Data Shortcuts Project Folder… 

Next, ensure the Data Shortcuts directory is set to the correct location by right-clicking on Data Shortcuts and 
selecting Set Data Shortcuts Project Folder…: 

 

 

 

 

 

 

 

In the Set Data Shortcut Folder pop-up window, type the project tracker number in the Folder Name field, and 
then click <OK>: 

 

 

 

 

 

 

 

 

 

 

Associate Project to Current Drawing… 
Right-click on Data Shortcuts, and select Associate Project to Current Drawing…: 

 

In the Associate Project to Current Drawing pop-
up window accept the defaults by clicking <OK>: 

 

 

 

 

 

 

 

 

 

 

Tip: Save 
Save the active 
drawing after 
this step. 
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Create Data Shortcuts…  
Once again, right-click on Data Shortcuts, and select Create Data Shortcuts…: 

 

 

 

 

 

 

 

NOTE: Always follow the proper naming convention, see Section 6.2 – Naming Conventions. 

In the Create Data Shortcuts pop-up window, select the items to be shared by using the checkboxes, then click 
<OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

The Data Shortcuts can now be seen in the Toolspace palette: 
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Data References 

Each group will create Data References as needed. The following is an example of how to do this. 

While in the working drawing, click Toolspace, located in the palettes panel on the Home tab of the Ribbon: 

 

 

 

 

 

NOTE: Data Shortcuts need to exist before References can be used. 

To reference the relevant data, in the Propsector tab of the Toolspace palette,  right-click on the desired Data 
Shortcut and select Create Reference…: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The “Create Reference” pop-up window will appear different for each type of Data Shortcut selected, displaying 
the same general type of information. Once a Reference is created, the Toolspace list will show little black 
arrows next to the listed items:  

 

 

 

 

 

 

 

Prospector tab 

Shortcuts 
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Reference Example - Surfaces:  

In this example, the Create Surface Reference pop-up window appears. From here the user can define various 
visual and informational aspects for the selected surface:  

 

 

 

 

 

 

 

 

 

 

 

 

Surface layer 

To define the layer on which the surface will be created click the layers        button in the “Create Reference” 
pop-up window; this will launch the Object Layer pop-up window, click the layers button again:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Click the layers            button, then select the appropriate 
layer, always G-GENF for surface layers, from the provided 
list, click <OK> until back at the “Create Reference” pop-up 
window. 
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Description 

A Description can be provided to help clarify the surface data (optional): 

 

 

 

Style 

If the current drawing has been created using the most up-to-date template it will have pre-defined DW 
Standard Surface Styles. Click the ellipsis button next to the Style Value (Standard in this instance):  

 

 

 

 

The Select Surface Style pop-up window will appear, from the pull-down menu select the desired surface style 
and click <OK>: 

 

 

 

 

 

 

 

 

 

The selected surface will now appear in Model Space with the specified style. The style can be changed at any 
time.  

Tip: Switching 
Styles 
The Properties palette can 
also be used to switch 
styles. 
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Section 9.2 

External References (XREF's) 
 

 

Overview - Section 9.2 

Another type of data sharing is through External References (XREF’s). An XREF is a reference to a 
file outside of the current drawing that acts as though it is part of the current drawing.  AutoCAD 2016 
allows XREFs of DWGs, DWFs, DWFXs, PDFs, DGN underlays, and raster images.  The 
survey/base map drawings shall be XREF’d into design drawings as a basis for work; DO NOT 
do a “Save As” or insert as a block. 
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Attaching an XREF 

To XREF, while in Model Space, navigate to the Home tab on the ribbon, select the Palettes panel pull-down: 

 

 

 

 

 

NOTE: Select appropriate layer first, typically C-ANNO-REFR or G-ANNO-REFR, before inserting XREF. 

In the expanded palettes application, click the icon that looks like a clipboard (or XR, then ENTER); this will 
launch the External References palette: 

  

 

 

 

 

 

 

 

 

 

Using the attach icon pull-down, select the type of external reference desired; for example:  
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In the Select Reference File pop-up window, navigate to the location where the desired reference drawing is 
located. Select the desired file and click <Open>:  

 

 

 

 

 

 

 

 

 

 

 

 

The Attach External Reference pop-up window will appear. Check that the Reference Type is Overlay, the 
Insertion point for X, Y, and Z is set to 0, and Path type is Relative, and then click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

The reference will now be visible in the External References palette and in Model Space of the drawing: 

 

 

 

 

NOTE: The user may need to preform a zoom extents in Model Space to view the XR.  
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Section 9.3 

Exporting & Importing  

C3D Data (XML) 
 

 

Overview - Section 9.3 

In some cases, Civil 3D data may need to be shared without use of a particular drawing; XML files 
can be used to accomplish this. 
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Exporting C3D Data with XML 

While in the drawing with the information to be shared, type LANDXMLOUT at the command line, this will 
launch the Export to LandXML pop-up window:  

 

 

 

 

 

 

 

 

 

 

 
NOTE: Use the (+) and (–) symbols to expand particular lists.  

 

In the Export to LandXML pop-up window use the check marks to decide what data needs to be shared, click 
<OK> once finished:  
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The Export LandXML pop-up window will appear, navigate to the appropriate location to save the .xml file, click 
<Save>: 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: By default the XML file will retain the same name as the .dwg the data originated from. 

 

The command line will indicate when the export is complete: 

 

 

 

 

 

 

At this point the saved XML file can be shared internally or externally via email, CD, FTP, SharePoint, or other 
various methods: 
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Importing C3D Data with XML 

While in the drawing where the desired information is to be placed, type LANDXMLIN at the command line, this 
will launch the Import LandXML pop-up window. 

Navigate to the location where the XML was saved, select it and click <Open>:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A new Import LandXML pop-up will appear displaying the optional data to be placed in the drawing. Use the 
check marks to select the applicable data and click <OK>:  
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In addition to visually seeing the data added in Model Space the command line will indicate that the import is 
complete:  

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: It may be necessary to review the command window for a full description of imported data. 

 

Any Civil 3D data (such as surfaces or points) may now be manipulated in the same manner as any other C3D 
entity in the drawing. Styles and data can be changed as needed, based on the C3D styles in the drawing the 
data was imported to.  

In this example the most current DW Civil template was used, meaning the imported surface style can be 
changed to reflect any C3D styles embedded in the template:  

 

Notice the different Styles 
referenced in the Properties 
palette and how they appear 

visually different in Model Space. 
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Section 9.4 

eTransmit 
 

 

Overview - Section 9.4 

Submittals to Denver Water can be streamlined by using eTransmit, which in essence packages a set 
of files for easy sharing.  These files should include the AutoCAD drawing files, AutoCAD line and 
font definition files, and all other related dependent files. eTransmit will automate this process. 

 

  



 

9.4-2   Section 9.4 - eTransmit    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK  



 

Section 9.4 - eTransmit  9.4-3 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

eTransmit 

To create an eTransmit click the Application Menu, in the top left corner of the AutoCAD software, select 
Publish and choose eTransmit (alternately type ETRANSMIT at the command line):  

 

 

 

 

 

 

 

 

 

 

 

 

 

The Create Transmittal dialog box will appear, listing information for the current drawing only: 
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To add more drawings to the submittal click <Add File…>; the Add File To Transmittal dialog window will 
appear.  Browse to the additional file location(s) and select the files to be included in the transmittal, click 
<Open>:  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Specific settings must be maintained when submitting to Denver Water or packaging drawings before sending 
to outside entities. Click <Transmittal Setups…>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Section 9.4 - eTransmit  9.4-5 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

In the Transmittal Setups pop-up window select “Standard” and click <Modify…>:  

 

 

 

 

 

 

 

The Modify Transmittal Setup pop-up will appear; the example below shows the required options, click OK 
when finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Close the Transmittal Setups pop-up window:  

 

 

 

 

 

 

 

Tip: An eTransmit specific 
to Denver Water can be 

created by clicking 
<New…> instead. 

 

Zip (*.zip) 

Keep existing 
drawing file 

formats 

This will be set 
later 

Prompt for a 
filename 

Place all files 
in one folder 

Check As 
Shown 

Check As 
Shown 
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In the Create Transmittal window click <OK>: 

 

 

 

 

 

 

 

The Specify Zip File pop-up window will appear, navigate to the location where the .zip file should be stored, 
and name the .zip file appropriately, click <Save>: 

 

 

 

 

 

 

 

 

 

 

 

 

The Archive Package Creation is in Progress pop-up will appear; wait a few seconds for this to finish and review 
the command line, which will show the status of the transmittal package: 
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Section 10.0 
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Overview - Section 10.0 .............................................................................................................. 10.0-3 
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     Annotation .............................................................................................................................. 10.4-6 
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Overview - Section 10.0 

It is imperative that the predefined drawing templates (.dwt) are used in the creation of CAD drawings.  Located 
within the .dwt’s are Denver Water’s Standards for text styles, dimensions, layers, Civil 3D styles, etc. 
Compliance with these standards is required. Please contact the CAD Manager with comments or a variance 
request. 

Internally, templates are located on the network: DW CAD\DW Templates. The templates are set as “read-only” 
for the users and are managed by the CAD Manager. The following list displays the available templates; the 
most frequently used are shown in BLUE below.  

 acad.dwt – empty, default ACAD drawing containing no layers or styles of any sort 

 DIA_ARG Template.dwt – used to create architecturally based drawings located at Denver 
International Airport (DIA) such as Architectural, Mechanical, Structural and Electrical – typically used 
with Capital Projects in Design Drafting 

 DW-2016 Details_CPCS_EngStds.dwt – used to create Engineering Standard details such as 
Architectural, Mechanical, Structural and Electrical – typically used with Capital Projects in Design 
Drafting or Design in Distribution 

 EXTRA LAYERS.dwt – requested by DW’s CAD Community over time, contains layers not yet defined 
with line weights  

 DW-2016 AEC Template.dwt – used to create architecturally based drawings such as Architectural, 
Mechanical, Structural and Electrical – typically used with Capital Projects in Design Drafting 

 DW-2016 C3D Template.dwt – Civil 3D template to be used with all Civil work (Survey, Distribution 
and Design Drafting) 

 DW-PMGT 2016 C3D Template.dwt – Civil 3D template used to create Property Management 
drawings/exhibits  

 

 

 

 

  

IMPORTANT 
Do NOT import, insert, WBlock, or copy/paste items from drawings created using the 

“old” standards without cleaning up the old drawings first. 
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Section 10.1 

DW-2016 C3D Template.dwt 
 

 

Overview - Section 10.1 

This template is a Civil 3D template containing DW Engineering sections’ title blocks for Design 
Drafting, Distribution, and Survey. Each title block is linked to a Sheet Set Manager [see Section 7.0 – 
Sheet Set Manager] and shall be used for all Civil work [see Section 5.0 – Example Sheets]. 
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Drawing Units 

In this template the drawing units have been set to “Decimal – Feet”: 

 

 

 

 

 

 

 

 

 

 

NOTE: The drawing units should not be changed for architecturally based drawings, use the “AEC” template for this purpose [see Section 
10.2 – DW-2016 AEC Template.dwt]. 

 

Drawing Scales 

Only the acceptable drawings scales [see Section 13.1 – Model/Paper Space & Annotation Scales] have been 
added to this template:  

 

 

 

 

        The default drawing scale 1” = 20’: 

 

 

 

 

 

NOTE: Model Space does NOT have a Coordinate System predefined. 
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Layout Tabs 

This template has four predefined layout tabs (Paper Space) that contain title blocks for Design Drafting, 
Distribution, and Survey: 

 

 

 

DESIGN Layout Tab 

The DESIGN layout tab is for use with Design Drafting/Capital Project work; the Title Block 

references the Capital Projects Construction Standards (CPCS) 3rd edition: 

 

NOTE: Viewports are placed for general guidance and can be modified and deleted as needed.  

The sheet size is set to 22x34 and defaulted to the Cover Sheet information. In the lower right corner of the 
DW_DSGN Title Block, select the Dynamic grip for Visibility States and choose the appropriate Title Block type: 

 

 

 

 

 

 

 

 



 

Section 10.1 - DW-2016 C3D Template.dwt  10.1-5 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

Distribution Layout Tab 

The DISTRIBUTION layout tab is for use with Distribution work; the Title Block references the Engineering 
Standards 14th Edition 2012: 

 

NOTE: Viewports are placed for general guidance and can be modified and deleted as needed. 

 

 The sheet size is set to 22x34 and defaulted to the Cover Sheet information. In the lower right corner of the 
DW_DIST Title Block select the Dynamic grip for Visibility States     and choose the appropriate Title Block type: 
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Survey Plat 18x24 Layout Tab 

The Survey Plat 18x24 layout tab is for use for Survey for 18” x 24” Plats: 

 

Survey Plat 22x34 Layout Tab 

The Survey Plat 22x34 layout tab is for use for Survey for 22” x 34” Plats: 
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C3D Objects and Styles 

Embedded within the template are customized C3D Objects and Styles that allow for standardized plan creation 
across DW’s Engineering Division. Each section within Engineering (Design Drafting, Distribution, and Survey) 
will use these styles in slightly different manners. However, the basic standardization is the same for all styles, 
utilizing DW’s standard layers, text styles, and symbols.  

Navigate to the Toolspace palette and select the Settings tab to view all of the available customized C3D styles: 

 

 

 

 

 

 

By expanding a category each customized style can be seen. In this example the Profile/Profile Styles and 
Pipe/Pipe Styles categories have been expanded showing some of the available styles:   
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Annotation 

Every sheet within a plan set requires a certain level of labeling and annotation. Contained within this template 
are the standard styles for use with Civil based projects, see Section 13.0 – Labeling and Annotation for a full 
explanation of the Annotate tab located on the Ribbon.   

NOTE: All customized annotation styles (text styles, dim styles, etc.) have been created to be “annotative”, meaning they will scale up and 
down automatically based on the Drawing Scale. 

 

Text Styles 

DW’s custom text styles are consistent throughout all of DW’s templates, most text styles are based on a 
“simplex” font style: 

 

 

 

 

 

 

 

 

 

NOTE: When the Text Styles are used properly the settings above should never need to be modified. 

 

For plotting purposes, always place text on a Layer that indicates which text style was used: 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Each Discipline Designator has a specific set of “text” layers. 

Plot Preview before 
correct layers set. 

Model Space view of 
text styles with correct 
layers set. 

Plot Preview After 
correct layers set. 
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Dimension Styles 

DW’s custom Dimension (Dim) Styles have been created to reference the corresponding Text Styles. All Dim 
Styles are based on a “simplex” font style, and text should be located above the line.  

The Dim Styles located in this template are for Civil based work only: 

 

 

 

 

 

 

 

 

 

NOTE: When the Dim Styles are used properly the settings above should never need to be modified. 

 

Below is a quick visual of how each Dim Style should appear: 

 

 

 

 

 

 

 

 

 

 

 

Each Dim Style has been modified so that the lines are ByLayer/ByBlock, and text is set to plot at a “Pen 2” 
width [see Section 16.0 – Plot Styles (CTBs)]: 

 

 

 

 

 

DIM Style: L80 - 0' - Nearest Ft  
Text Style: L80 
Text Color: 12 
Rounds distance to the nearest foot 
 

DIM Style: L80 - 0.0' - Nearest 10th 
Text Style: L80 
Text Color: 12 
Rounds distance to the nearest tenth 
 

DIM Style: L80 - 0.00' - Nearest 100th 
Text Style: L80 
Text Color: 12 
Rounds distance to the nearest hundredth 
 

DIM Style: L100 - 0.00' - Nearest 100th 
Text Style: L100 
Text Color: 22 
Rounds distance to the nearest hundredth 
 



 

10.1-10   Section 10.1 - DW-2016 C3D Template.dwt    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
For plotting purposes, always place dimensions on the appropriate “DIMS” Layer: 

 

 

Plot Preview before 
correct layers set. 

Plot Preview After 
correct layers set. 

Layer choices per 
Discipline Designator 
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Section 10.2 

DW-2016 AEC Template.dwt 
 

 

Overview - Section 10.2 

This template shall be used to create detail drawings (Architectural, Mechanical, Structural, and 
Electrical); the title block is linked to the DW_DSGN.dst Sheet Set [see Section 7.0 – Sheet Set 
Manager]; this template is not a C3D drawing, therefore it does not contain any custom C3D styles. 
This template is primarily used for Capital Projects. 

Always use the C3D template [see Section 10.1 – DW-2016 C3D Template.dwt] for site plans, 
including Architectural, Mechanical, Structural, and Electrical – all site plans are considered Civil 
drawings. 
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Drawing Units 

In this template the drawing units have been set to “Architectural – Inches”: 

 

 

 

 

 

 

 

 

 

 

NOTE: The drawing units should not be changed for civil based drawings, use the “C3D” template for this purpose [see Section 10.1 – 
DW-2016 C3D Template.dwt]. 

 

Drawing Scales 

Only the acceptable drawings scales [see Section 4.1 – Model/Paper Space and Annotation Scales] have been 
added to this template. 

 

 

 

 

 

 

 

 
NOTE: Model Space does NOT have a Coordinate System predefined. 

 

 

 

 

 

 

ATTENTION 
The drawing units are very specific 

for Architecturally based work, if 
the units are changed it will affect 

everything related to scales 
including: dimensions, text, and 

plotting. 
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Layout Tab 

This template has one predefined layout tab (Paper Space) that contains the title block for Design Drafting: 

 

 

 

DESIGN Layout Tab 

The DESIGN layout tab contains the DW_DSGN Title Block and references the CPCS 2nd Edition: 

 

NOTE: Viewports are placed for general guidance and can be modified and deleted as needed.  

The sheet size is set to 22x34 and defaulted to the Cover Sheet information. In the lower right corner of the 
DW_DSGN Title Block select the Dynamic grip for Visibility States and choose the appropriate Title Block type: 
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Annotation 

Every sheet within a plan set requires a certain level of labeling and annotation. Contained within this template 
are the standard styles for use with Architecturally based projects, see Section 13.0 – Labeling and Annotation, 
for a full explanation of the Annotate tab located on the Ribbon.   

NOTE: All customized annotation styles (text styles, dim styles, etc.) have been created to be “annotative”, meaning they will scale up and 
down automatically based on the Drawing Scale. 

 

Text Styles 

DW’s custom text styles are consistent throughout all of DW’s templates, most text styles are based on a 
“simplex” font style: 

 

 

 

 

 

 

 

 

 

 

NOTE: When the Text Styles are used properly the settings above should never need to be modified.  

 

For plotting purposes, always place text on a Layer that indicates which text style was used: 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Each Discipline Designator has a specific set of “text” layers. 

Plot Preview before 
correct layers set. 

Model Space view of 
text styles with correct 
layers set. 

Plot Preview After 
correct layers set. 
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Dimension Styles 

DW’s custom Dimension (Dim) Styles have been created to reference the corresponding Text Styles. All Dim 
Styles are based on a “simplex” font style, and text should be located above the line.  

The Dim Styles located in this template are for Architecturally based work only – L100 should primarily be used: 

 

 

 

 

 

 

 

 

 

NOTE: This is a relatively new template and may be expanded on in the near future. Dim styles may also need to be modified for specific 
needs – contact DW’s CAD Manager for template enhancement requests. 

 

Below is a quick visual of how the L100 Dim Style should appear: 

 

 

 

 

 

 

 

The Dim Style has been modified so that the lines are ByLayer/ByBlock, and text is set to plot at a “Pen 3” width 
[see Section 17.0 – CTB’s – DW’s Color Charts]: 

 

 

 

 

 

 

 

DIM Style: L100  
Text Style: L100 
Text Color: 13 
Displays in foot and inches 
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For plotting purposes, always place dimensions on the appropriate “DIMS” Layer: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Combining AEC and Civil Drawings 

Sometimes it is necessary to have some kind of combination with Architecturally based and Civil based 
drawings. The best method of combining is XREF’ing, when XREF’ing the two types of plans (AEC and Civil) 
the AEC based drawing shall be brought INTO the Civil based drawing. For example, the floorplan should be 
referenced into the site plan, and not the other way around.  

Building outlines should have one “known” building corner, such as 0, 0: 

 

 

 

 

 

 

 

 

 

NOTE: The building outline drawing should have originated from the “AEC” template.  

 

 

 

Plot Preview before 
correct layers set. 

Plot Preview After 
correct layers set. 

Layer choices per 
Discipline Designator 
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In the site plan, a building corner and angle must be identified (i.e. “building envelope”) before XREF’ing the 
floorplan:   

 

 

 

 

 

 

 

 

 

 

 

In the XREF pop-up dialog, check the options for Insertion Point and Rotation (do not check Scale), click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Building Envelope – 
notice building rotation 
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After pressing ok, place the building according to the envelope and rotate into place. 

When prompted at the command line to Specify insertion point, pick the matching building corner in the “Civil” 
drawing: 

 

 

 

 

 

 

 

 

As indicated on the command, Specify rotation angle by choosing another building corner: 

 

 

 

 

 

 

 

 

NOTE: It is important to pay close attention to scales when inserting XREFs.  If the above floor plan was drawn using architectural units, it 
needs to be scaled (1/12) to insert it into the civil drawing.  
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Section 10.3 

DW-PMGT 2016 C3D Template.dwt 
 

 

Overview - Section 10.3 

This template is a Civil 3D template and shall be used to create Property Management specific 
drawings and/or exhibits; title blocks are not linked to Sheet Sets. See Section 5.4 – Property 
Management Example Sheets for a full explanation of Property Management drawings. 
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Drawing Units 

In this template the drawing units have been set to “Decimal – Feet”: 

 

 

 

 

 

 

 

 

 

 

 

Drawing Scales 

Only the acceptable drawings scales [see Section 4.1 – Model/Paper Space and Annotation Scales] have been 
added to this template;  

 

 

 

 

        The default drawing scale 1” = 1’: 

 

 

 

 

 

 

NOTE: Model Space does NOT have a Coordinate System predefined. 
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Layout Tabs 

This template has three predefined layout tabs (Paper Space) that contain attributed title blocks: 

 

 

Portrait Layout Tab 

The Portrait layout tab contains an 8.5x11 vertical title block, on a “legal” sized sheet: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: DO NOT change Text Styles in the title block. 

The hatch patterns and linetypes in the Legend are dynamic blocks; use the appropriate visibility state as 
needed for each: 

 

 

 

 

 

 

 

 

 

Tip: Scale Bar 

Included in each layout 
tab is a dynamic block 
for the Scale Bar, adjust 
as needed based on 
viewport scale. 
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Landscape Layout Tab 

The Landscape layout tab contains an 8.5x11 horizontal title block, on a “legal” sized sheet: 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: DO NOT change Text Styles in the title block. 

 

The hatch patterns and linetypes in the Legend are dynamic blocks; use the appropriate visibility state as 
needed for each: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: North Arrow 

The North Arrow included in the layout tabs contains a 
rotate parameter, indicated by the round blue grip: 
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Surplus Property Layout Tab 

The Surplus Property layout tab contains the exhibit sheet for legal documentation: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Labeling with C3D Styles 

Embedded within the template are customized C3D Label Styles that allow for standardized plan creation. 
These C3D styles are annotative and contain the proper DW standard layers and text styles.  

To utilize the appropriate Label styles click on the Annotate tab on the Ribbon and select the tag Icon just above 
the Add Labels pull-down: 
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The Add Labels pop-up window will appear. Specific label styles for Property Management are prefixed with 
PMGT; by choosing the desired Feature type (such as Line and Curve) the PMGT C3D label styles will be 
available for use:   
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Section 10.4 

DW-2016 Details_CPCS_EngStds.dwt 
 

 

Overview - Section 10.4 

This template shall be used to create detail drawings for DW Engineering Standards and the Capital 
Projects Construction Standards (CPCS) (Architectural, Mechanical, Structural, and Electrical); this 
template is not a C3D drawing, therefore it does not contain any custom C3D styles. This template is 
primarily used for Distribution and Capital Projects. 
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Drawing Units 

In this template the drawing units have been set to “Decimal – Feet”: 

 

 

 

 

Drawing Scales 

Only the acceptable drawings scales [see Section 4.1 – Model/Paper Space and Annotation Scales] have been 
added to this template. 
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Layout Tabs 

This template has two predefined layout tabs (Paper Space) that contains the title block for details for 
Engineering or CPCS: 

 

Engineering Layout Tab 

The ENGINEERING layout tab references the Engineering Standards Engineering Standards 14th Edition 
2012: 

 

NOTE: Viewports are placed for general guidance and can be modified and deleted as needed. 

In the lower right corner of the DW_ENG_STD_TB select the Dynamic grip for Visibility States     and choose 
the appropriate Title Block type: 
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CPCS Layout Tab 

The CPCS layout tab references the Capital Projects Construction Standards 2rd Edition 2014: 

 

NOTE: Viewports are placed for general guidance and can be modified and deleted as needed. 

In the lower right corner of the DW_CSPS_TB select the Dynamic grip for Visibility States     and choose the 
appropriate Title Block type: 
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Annotation 

Every sheet within a plan set requires a certain level of labeling and annotation. Contained within this template 
are the standard styles for use with Civil based projects, see Section 13.0 – Labeling and Annotation for a full 
explanation of the Annotate tab located on the Ribbon.   

NOTE: All customized annotation styles (text styles, dim styles, etc.) have been created to be “annotative”, meaning they will scale up and 
down automatically based on the Drawing Scale. 

 

Text Styles 

DW’s custom text styles are consistent throughout all of DW’s templates, most text styles are based on a 
“simplex” font style: 

 

 

 

 

 

 

 

 

 

 

NOTE: When the Text Styles are used properly the settings above should never need to be modified. 

For plotting purposes, always place text on a Layer that indicates which text style was used: 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Each Discipline Designator has a specific set of “text” layers. 

 

Plot Preview before 
correct layers set. 

Model Space view of 
text styles with correct 
layers set. 

Plot Preview After 
correct layers set. 
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Dimension Styles 

DW’s custom Dimension (Dim) Styles have been created to reference the corresponding Text Styles. All Dim 
Styles are based on a “simplex” font style, and text should be located above the line.  

The Dim Styles located in this template are for Civil based work only: 

 

 

 

 

 

 

 

 

 

NOTE: When the Dim Styles are used properly the settings above should never need to be modified. 

Below is a quick visual of how each Dim Style should appear: 

 

 

 

 

 

 

 

 

 

 

 

Each Dim Style has been modified so that the lines are ByLayer/ByBlock, and text is set to plot at a “Pen 2” 
width [see Section 16.1 – Plot Styles (CTBs) Charts]: 

 

 

 

 

For plotting purposes, always place dimensions on the appropriate “DIMS” Layer: 

DIM Style: L80 - 0' - Nearest Ft  
Text Style: L80 
Text Color: 12 
Rounds distance to the nearest foot 
 

DIM Style: L80 - 0.0' - Nearest 10th 
Text Style: L80 
Text Color: 12 
Rounds distance to the nearest tenth 
 

DIM Style: L80 - 0.00' - Nearest 100th 
Text Style: L80 
Text Color: 12 
Rounds distance to the nearest hundredth 
 

DIM Style: L100 - 0.00' - Nearest 100th 
Text Style: L100 
Text Color: 22 
Rounds distance to the nearest hundredth 
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Plot Preview before 
correct layers set. 

Plot Preview After 
correct layers set. 

Layer choices per 
Discipline Designator 
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Section 11.0 

 

Table of Contents: Section 11.0 

Overview - Section 11.0 .............................................................................................................. 11.0-3 

Setting a Coordinate System (internal use only) .......................................................................... 11.0-3 

Setting a Coordinate System in Sheet Set Properties ................................................................. 11.0-3 

Resetting Coordinate Systems .................................................................................................... 11.0-6 

 
 

  



 

11.0-2  Section 11.0 - Coordinate Systems    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK  



 

Section 11.0 - Coordinate Systems  11.0-3 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

Overview - Section 11.0 

Civil based drawings will have a Coordinate System applied to it. DW Templates DO NOT have a preset 
Coordinate System, this must be done by the drafter before anything is drawn in Model Space. 

Internally, DW has several custom Coordinate Systems covering various regions across Colorado; these 
Coordinate Systems will be used with the majority of projects.  

It is NOT recommended to share empty drawings containing only a defined Coordinate System with 
Consultants or outside entitles. It is difficult, if not impossible, to determine if the data placed in Model Space is 
geographically accurate.  

 

Setting a Coordinate System (internal use) 

On the Task Pane palette select the Map Explorer tab; right-click on the Current Drawing name and select 
Coordinate System…: 

 

 

 

 

 

 

 

 

 

 

 

The Assign Global Coordinate System pop-up window will appear, click <Select Coordinate System…>:  

 

 

 

 

 

 

 

 

 

 

Map Explorer tab 

Tip: Quick Tools  
A button to quickly Assign 
Coordinate Systems to a 
drawings has been added to 
the Quick Tools tool palette. 
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The Coordinate System Library pop-up window will appear; to quickly access DW’s custom Coordinate Systems 
type DW_ in the empty search field:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Within seconds all of DW’s custom Coordinate Systems will display; choose the appropriate Coordinate System 
from the list and click <Select>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: ALL drawings in a project must have the same coordinate system. 

 

[End of Section]  
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The Assign Global Coordinate System pop-up window will reappear, click <OK >:  

 

 

 

 

 

 

 

 

A visual indicator of the set Coordinate Systems can be seen on the Status Bar in the bottom right corner of the 
CAD Application (if you cannot see the current coordinate system, type MAPSTATUSBAR > ENTER; select 
SHOW > ENTER): 

 

 

 

 

 

 

 

Setting Coordinate System in Sheet Set Properties (Internal Only) 

You can set the coordinate system so that it is present within each sheet.  To set the coordinate system within 
the sheet set properties, it is located on the Quick Tools tool palette in the DW General group, here: 

 

 

 

 

 

 

 

ATTENTION 
A new drawing will have to be created if the Coordinate System was not set prior to 

objects being placed in Model Space. 
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Resetting Coordinate Systems 

Occasionally a Warning error may occur upon opening a drawing, indicating something is wrong with the 
Coordinate System within that drawing; click <OK> on the pop-up window: 

 

 

 

 

 

 

NOTE: If the Coordinate System does not get reset this error will continue to pop-up when opening the file, or during plotting and publishing. 

Once the drawing is open, click Assign Coordinate System on the Quick Tools tool palette; or use the Task 
Pane as shown previously: 

 

The Assign Global Coordinate System pop-up will appear; replace the information in the “Code” field with a 
period (.); click <OK>: 

 

 

 

 

 

 

 

 

 

For the second time, click Assign Coordinate System on the Quick Tools tool palette: 

 

The Assign Global Coordinate System pop-up window will appear, click <Select Coordinate System…> 

The Coordinate System Library pop-up window will appear; to quickly access DW’s custom Coordinate Systems 
type DW_ in the empty search field 

All of DW’s custom Coordinate Systems will display; choose the appropriate Coordinate System from the list 
and click <Select> 

The Assign Global Coordinate System pop-up window will reappear, click <OK > NOTE: The steps shown above can be seen with screen 
captures on pages 11.0-3 thru 11.0-5.  Please refer to Section 18.2 ARG Drawings on Capital Projects for additional details on 

Coordinate Systems. 

. 
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Overview - Section 12.0 

All current layers follow the United States National CAD Standard’s Naming Convention and all new layers, as 
needed, shall as well.  Also included is a list of major and minor abbreviations for layer naming conventions and 
layers (not ALL inclusive). 

 

Layers 

The layer name format is organized as a hierarchy and is based on the United States National CAD Standard  
(NCS). This arrangement allows users to select only the layers they want to see by utilizing layer Filters.  

Layer names consist of distinct data fields separated from one another by dashes.  These fields are: Discipline 
Designator, Major Group, Minor Groups (up to two), and Status.  The Discipline Designator and Major Groups 
are mandatory. The Minor and Status Groups are optional. 

 

 

 

 

 

 

 

 

Filters 

Located in the Layer Properties Manager, Filters organize all layers according to their Discipline Designators:  

 

ATTENTION 
If a new layer needs to be created, it MUST comply with the layer naming format defined in this 

section, including a layer description. Please refer to the NCS for a complete list of layers.  
If the desired layer is not found contact the DW CAD Manager. 
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NOTE: All Denver Water templates contain predefined Filters. 

By selecting the desired filter, the layers list will display only the layers prefixed with the corresponding 
Discipline Designator (A, ARG, C, etc.), with the exception of _VPRT and 0: 

 

NOTE: Layers being used in XREF’s will automatically be added to the corresponding filters. 

 

When a new layer is created the generic name (i.e. Layer1, Layer2, etc.) will automatically be included in all 
filters until it is properly renamed:  
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Layer fields 

The following lists represent NCS compliant Layer Fields (Discipline Designators, Status (Phase), Major and 
Minor abbreviation) found in Denver Water’s templates. 

Please note that the Major and Minor abbreviations, as well as layers, are no longer provided in this document 
but can be found in the provided spreadsheets at: 

http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/CADStandards/  

 

Discipline Designators 

Designator Description 
A Architectural 
ARG Asset Recording Group 
C Civil 
CI Civil Improvements 
CJ Civil Base Map 
CU Civil Utilities 
DW Denver Water (and Total Service area) 
E Electrical 
EI Electrical Instrumentation 
G General 
GIS Existing from GIS 
L Landscape 
LI Landscape Irrigation 
LP Landscape Planting 
LS Landscape Site 
M Mechanical 
MS Mechanical Site 
P Plumbing 
S Structural 
SS Structural Site 
V Survey / Mapping 
VA Survey / Mapping Aerial 
VF Survey / Mapping Field (points) 
VJ Archived data from previous drawings 
VU Survey / Mapping Combined Utilities 

 

 

Status (Phase) 

Status Description 
D Existing to demolish 
DW Denver Water (and Total Service area) 
E Existing  
F Future work 
ITAL Italicized (applies to text styles) 
SHAD Shadow area (applies to text styles) 
T Temporary work 
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Template Layers 

DW’s templates are preloaded with standard layers per discipline (see Discipline Designators).  A spreadsheet 
has been created that lists each layer Name and also included is its Color, Linetype, Plot and Description.  This 
was created to ease the process of updating layers within the Standards, it will be kept current and it will be 
available in spreadsheet format for download here: 

http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/CADStandards/  

All layers’ colors listed are based on the DW Engineering.ctb for plotting [see Section 16.1 – Plot Styles 
(CTBs)]. 

Common layers 
These layers will exist in every drawing 

Name Color Linetype Plot  Description 
_VPRT 251 Continuous NO  General: Viewport 

0 7 Continuous YES  DO NOT USE THIS LAYER 

Defpoints 7 Continuous NO  DO NOT USE THIS LAYER 

 
A – Architectural 
Use these layers for architecturally based information 
(found in the AEC template) 
 
ARG – Asset Recording Group 
These layers are ONLY for use with the As-Built tools for posting DW’s GIS 
[see Section 18.0 – As-Builts] 
(found in the C3D template) 
 
C - Civil 
All proposed civil work, not related to water, shall go on these layers 
(found in the C3D template) 
 
CI - Civil Improvements  
These layers are to be used in instances where existing utility information has been obtained from a 
source other than survey or GIS. They are not to be used for proposed work; however use in profiles 
is permissible 
(found in the C3D template) 
 
CJ - Civil Base Map  
For use with DW’s large Base Map projects ONLY 
(found in the C3D template) 
 
CU - Civil Utilities 
Use these layers for all proposed waterline features 
(found in the C3D template) 
 
E - Electrical 
Use these layers for all electrical work larger than instrumentation 
(found in the AEC template) 
 
EI - Electrical Instrumentation 
Use these layers for all electrical instrumentation work 
(found in the AEC template) 
 
G – General 
Common symbols (such as section lines, match lines, etc.) and nearly everything placed in Paper 
Space will be put on these layers 
(found in the AEC and C3D templates) 
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G – General Details 
All Detail symbols and lines will be put on these layers for use with the Engineering Standards and 
CPCS 
(found in the Details template) 
 
GIS - Existing from GIS 
Internal use ONLY. Utilize these layers when existing information is pulled from DW’s GIS system 
(found in the C3D template) 
 
L – Landscape 
For use with basic landscape annotation and features 
(found in the C3D template) 
 
LI – Landscape Irrigation 
For use with irrigation landscape features 
(found in the C3D template) 
 
LP – Landscape Planting 
For use with landscape plant features 
(found in the C3D template) 
 
LS – Landscape Site 
For use with landscape site features 
(found in the C3D template) 
 
M – Mechanical 
Use these layers for all mechanical information 
(found in the AEC template) 
 
P – Plumbing 
Use these layers for all plumbing information 
(found in the AEC template) 
 
S – Structural 
Use these layers for all structurally based information 
(found in the AEC template) 
 
V – Survey / Mapping 
All existing survey information not related to utilities shall go on these layers 
(found in the C3D template) 
 
VA - Survey / Mapping Aerial 
All existing aerial survey information shall go on these layers 
(found in the C3D template) 
 

VF - Survey / Mapping Field (points) 
Utilize these layers for survey points collected in the field only  
(AutoCAD cogo points) 
(found in the C3D template) 
 

VJ - Survey - archived data from previous drawings 
These layers are to be used when existing features have been pulled from other/older projects, i.e.: 
not recently surveyed 
(found in the C3D template) 
 
VU - Survey / Mapping Combined Utilities 
All existing utility information shall go on these layers 
(found in the C3D template) 
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Linetypes 

Linetypes are used to help distinguish objects of different types within plan sets; all layers within DW’s 
templates have been assigned appropriate linetypes. 

 

 

 

 

 

 

 

 

 

 

NOTE: Do not bring old linetypes, from previous projects, into new drawings unless approved 

 

 

 

 

 

 

  

Tip: .LIN file location 

The DW_LINETYPES.LIN file is located: 
DW CAD\DW Linetypes 
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Overview - Section 13.0 

Text, notes, labeling, and symbols are all considered “Annotation.” Each of these features have been 
predefined in the 2016 DW templates, with corresponding annotative scales.  By selecting the proper styles, all 
text, notes, labels, and symbols should plot at the correct height and size based on the drawing scale (see 
Section 13.1 – Model/Paper Space & Annotation Scales). 

This section only covers CAD functions related to labeling, for annotative symbols see Section 14.0 – Standard 
Symbols (Blocks). 

 

Annotate Tab 

With the exception of symbols, all annotation features can be found on the Annotate tab located on the ribbon; 
the graphic below describes the most common features utilized on each panel:  

 

 

 

 

 

 

 

 

NOTE: Typically all labeling and dimensioning shall be placed in Model Space. Exceptions include, but are not limited to, general notes, 
section call-outs, titles etc. Example sheets provided in this document can be referenced for further clarification (see Section 5.0 – 

Example Sheets). 

 

Labels & Tables panel 

Linework should be labeled using the customized styles embeded within DW’s templates (i.e. 12” W, gas, 
electric, etc.); use the Labels and Tables Panel to utilize these label styles.  

To utilize the appropriate Label styles, click on the Annotate tab on the Ribbon and select the tag icon, just 
above the Add Labels pull-down: 

 

 

 

 

 

 

NOTE: C3D labels are present only in C3D templates; the AEC template will not contain customized label styles. 

 

 

Civil 3D 
Label & 
Table 
styles 

Single and multiline text, text styles, and 
spell check 

Dimensioning and dimension styles Multileaders and leader styles 
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The Add Labels pop-up window will appear. Choose the type of Feature to be labeled: 

  

 

 

 

 

 

 

 

 

The Label type options will be different depending on the type of Feature previously chosen. The examples 
below show a few of the common Feature types labeled with C3D labels: 

 

  

 

 

 

 

 

 

This example shows Line and Curve as the Feature selected, Single Segment as the Label type, and Property 
Line as the Line and Curve label styles:  

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Match Properties 

Match Properties can be used 
on C3D Label Styles. 
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Text Panel 

The 2016 DW templates have been preloaded with acceptable, annotative Text Styles (see Section 10.0 – 
Drawing Templates (DWTs). Text shall be placed on the appropriate layers (see Section 12.0 – Layers & 
Linetypes) based on discipline of work (architectural, civil, etc…) and corresponding Text Style. The Text panel 
also houses the Check Spelling function. 

From the Text panel single line (DTEXT) and multiline (MTEXT) text can be added to the drawings by clicking 
the pull-down arrow under the capital A icon. The desired Text Style can also be defined at this time: 

 

 

 

 

 

 

 

 

Due to enhanced editing capabilities multiline text is preferred over the use of single line text. The difference 
between the two is apparent by the number of grips shown when the text is selected: 

 

 

 

Dimensions Panel 

The 2016 DW templates have been preloaded with acceptable, annotative Dimension Styles (see Section 10.0 
– Drawing Templates (DWTs). Dimensions shall be placed on appropriate layers (see Section 12.0 – Layers & 
Linetypes) based on discipline of work (architectural, civil, etc…). All customized dimension styles have a 
“forced” color for text, and should not be changed. 

Different types of dimensions can be added by clicking the pull-down arrow underneath the Dimension icon:  

 

 

 

 

 

 

 

 

 

NOTE: Dimensioning should not be added on top of viewports in paper space. Measurements should not be revised except in special 
cases.  

Dimensions panel 

Text panel 

Use the pull-down to 
specify the Text Style 

desired 

DTEXT MTEXT 

Example of L100 Dimension Style: 
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Leaders Panel – (Multileaders) 

Multileaders, leaders with attached MTEXT box, can be added to drawings from the Leaders panel.  The 2016 
DW templates have been preloaded with acceptable, annotative styles (see Section 10.0 – Drawing Templates 
(DWTs)). 

On the Leaders panel click the Multileader icon and follow the command line prompts. Multileader labels shall 
be placed on the appropriate layers (see Section 12.0 – Layers & Linetypes) based on discipline of work 
(architectural, civil, etc…) and corresponding Text Style:  

 

  

 

 

 

 

 

Adding Leaders 

A quick way to add additional leaders to a Multileader label, select and right-click the desired leader and select 
Add Leader as seen below: 

  

 

 

 

 

Removing Leaders 

A quick way to remove an individual leader from a Multileader label, select and right-click the desired leader and 
select Remove Leader as seen below: 
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Section 13.1 

Model/Paper Space  

& Annotation Scales 
 

 

Overview - Section 13.1 

All drafting shall be done in Model Space with the annotation scales set accordingly.  Plotting shall be done 
from Paper Space using the plot layout tools located in the SSM [see Section 16.0 – Plotting & Publishing]. 

 

Use of Model Space & Paper Space 

Every drawing has a Model Space tab and at least one Paper Space tab: 

 

 

 

 

Annotation Scales 

The Annotation Scale (also known as Drawing Scale) must be set for Model Space and for each viewport in 
Paper Space, respectively. Acceptable scales have been predefined within the 2016 templates [see Section 

13.0 – Labeling & Annotation Tools]. 

 

  

Model 

Space 
Paper 

Space 

Tool Tip: Annotation Scales 

The Annotation Scale settings can be controlled while in Paper Space, using the buttons 
on the drawing status bar:  
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Section 13.2 

Civil 3D Labels 
 

 

Overview - Section 13.2 

It is typically necessary to edit Civil 3D Label text for Labels that have already been created. 

 

Editing Civil 3D Labels (Internal Only) 

To edit a Civil 3D label, select the desired label, right-click, and select Edit Label Text… the Text Component 
Editor dialog box will appear. The text used in the C3D label appears in an editable text field on the right. By 
clicking in this text field the current label can be revised. Click <OK> when finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Many label styles have more than one component. After selecting Edit Label Text… a pick-box will appear to select a specific 
component of the selected label. 
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Alternately, clicking the down arrow next to Add Labels, the user can choose the type of labels desired. Any 
feature in AutoCAD can be labeled using the Civil 3D labels, such as basic lines and curves, alignments, pipe 
networks, surfaces, etc.:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Civil 3D Label options 
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Overview - Section 14.0 

Denver Water has developed a customized set of symbols and blocks that shall be used when doing work with 
or for DW. When developing Civil plans, most of the symbols have already been applied to Civil 3D styles 
contained within the applicable DW templates [see Section 10.0 – Drawing Templates (DWTs)]. 

Symbols have also been developed as basic AutoCAD blocks; internally these blocks can be accessed through 
the tool palette [see Section 15.0 – Tool Palettes]. 

 

Key Points 

When using DW’s standard symbols and blocks it is important to keep the following key points in mind: 
Annotative Scaling, Dynamic Grips, Wipeout, and Attributes. 

Annotative Scaling  

Most blocks are intended to plot at the same size regardless of drawing scale. Blocks have been created to be 
annotative, which will automatically scale up or down based on the specified drawing/viewport scale. These 
blocks should not be scaled manually. An annotative feature can be easily recognized by the “scale” symbol 
that appears when hovering over an object. 

Click <OK> if the following pop-up appears when inserting a block: 

  

 

 

 

 

 

Dynamic Grips  

Many blocks have dynamic properties that can be recognized by the additional grips. Use this table for 
descriptions of each Dynamic Grip and what they do: 
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It is best to select the Visibility State before rotating or using other dynamic properties: 

 

 

 

 

 

Wipeouts  

Several symbols and blocks contain wipeouts that will plot if the frames are not turned off: 

 

 

 

 

 

 

Symbols and blocks with wipeouts must be placed on top of linework to be effective: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wipeout frames are off and 
display order is correct 

Wrong display order Wipeout frames are 
still on 

Plug symbol shown before and after 
wipeout frame turned off 

Tip: Tool Palette 

Internally, quick access for turning wipeout frames on and off has 
been added to the Quick Tools tool palette:  
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Attributes 

When a block contains attributes, a pop-up window will appear upon insertion, similar to the example shown 
below. Some of the values may contain defaults, be single line text, or may be multiline text: 

 

 

 

 

 

 

 

 

 

 

To edit the single line text click in the open value field and begin typing; defaults (such as dashes) can be 
removed and/or modified as needed: 

 

 

 

 

To edit multiline text, click the ellipsis button; the Edit Attributes window will close and a Text Formatting tool bar 
will appear in the drawing area, indicating the text can now be edited. Once the text has been edited click 
<OK>: 

 

 

 

 

 

 

The Edit Attributes window will reappear, once all desired values have been completed click <OK>:  

 

 

  

Single line text 

Multiline text 

Defaults 
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Section 15.0 
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Overview - Section 15.0 

Internally, Tool Palettes have been created to reference commonly used tools, commands and DW’s 
customized symbols and blocks. This section describes DW’s Palette Groups and Tool Palettes, and the tools 
and functions found on each palette.  See Section 14.0 – Standard Symbology (Blocks) for a full 
description of individual symbols and blocks 

 

 

 

DW’s Tool Palettes have been subdivided into Palette Groups. These groups are based on scope of work and 
are intended to help the end-users quickly locate the tools needed for standardizing drawings and processes. 
The following list outlines DW’s Palette Groups and the Tool Palettes contained within each: 

 Quick Tools 
 DW General Drafting 
 DW Notes & Stamps 
 DW Civil 
 DW Civil Survey 
 DW Design Drafting  
 DW Distribution 
 DW Property Management 

 DW Architectural 
 DW Electrical 
 DW Electrical Switches 
 DW Mechanical 
 DW Structural  

 
 CAD to ARG  
 DIA - CAD to ARG 

 

 

The Palette Groups can be accessed by right-clicking on the name bar of the Tool Palette; choose the desired 
Palette Group - the active Palette Group will have a check mark next to it: 

 

 

 

 

 

 

 

 

 

 

NOTE: The additional Palette Group named All Palettes contains all of AutoCAD and C3D’s “out of the box” Tool Palettes, in addition to 
DW’s custom palettes. 

DW General 

DW As-Built Tools 

ATTENTION 
DW’s Tool Palettes are considered “live” and may be updated at any time. 

Tip: Info 

Additional information, 
such as layers, may be 
found by hovering over 
a button located on a 
Tool Palette. 

 
DW AEC Tools 
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DW General Palette Group 

The DW General Palette Group contains Tool Palettes intended for general use across the Engineering 
Division, Civil symbology and section specific palettes: 

 Quick Tools 
 DW General Drafting 
 DW Notes & Stamps 
 DW Civil 
 DW Civil Survey 
 DW Design Drafting  
 DW Distribution 
 DW Property Management 

 

Quick Tools  

The Quick Tools Tool Palette contains a series of commonly used commands and tools not directly related to 
plan output: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Accesses the coordinate system library to set 
the appropriate coordinate system. 

Edits the drawing properties that auto populate. 

Creates/edits the wipeout properties of text/objects. 

Opens the Task Pane. 

Measures a specified area. 

Removed used Applications (for drawing cleanup). 

Layer Translator translates layers from imported GIS 
data.  Import from Files… used for importing shape 
files (.shp).  Synchronize Attributes used for updating 
ARG block data to current Drawing Properties. 

FDO Conduit, FDO Distribution, FDO Distribution-
Proposed, etc. open GIS layers related to each.  

FDO Disconnect disconnects from the SDE 
connection.  It is necessary to disconnect when 
finished. 

Maximo Takeoff exports inventory data to Maximo 
software for estimating costs. 
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DW General Drafting  

The DW General Drafting Tool Palette houses symbols and blocks that are commonly found on plan sets. Most 
of the symbols and blocks found on this palette are not Annotative and are intended to be inserted in Paper 
Space on predetermined layers: 

 

 

 

 

 

 

 

 

 

 

 

 

 

DW Notes & Stamps  

The DW Notes & Stamps Tool Palette houses commonly used notes/stamps found on many type of plan sets. 
This palette has been broken out by categories separated by a simple line: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tool Tip:  Dynamic Blocks 

The lightning bolt  shown on 
the buttons of the Tool Palettes 
identify Dynamic Blocks. When 
inserted, these blocks provide 
more options to the End-Users. 
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DW Civil  

The DW Civil Tool Palette contains DW’s customized Civil symbols; these symbols are Annotative and are 
intended to be inserted in Model Space and shall be used within drawings created from DW’s C3D template 
[see Section 10.1 – DW-2016 C3D Template.dwt]: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Symbols on this palette are primarily water related, other Civil symbology can be found on the DW Civil Survey Tool Palette. 

 

 

Tip: Info 

Additional information, 
such as layers, may be 
found by hovering over 
a button located on a 
Tool Palette. 
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DW Civil Survey 

The DW Civil Survey Tool Palette contains DW’s customized Civil symbols used on Survey drawings; these 
symbols are Annotative and are intended to be inserted in Model Space and shall be used within drawings 
created from DW’s C3D template [see Section 10.1 – DW-2016 C3D Template.dwt]: 
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DW Design Drafting 

The DW Design Drafting Tool Palette contains symbols typically used within DW’s Design Drafting section, 
most blocks for used for standard callouts on Capital Projects: 

 

 

 

 

 

 

 

 

 

 

 

DW Distribution 

The DW Distribution Tool Palette contains symbols typically used within DW’s Distribution section:  

 

 

 

 

 

 

 

 

 

 

 

 

Also included is the DW Erosion Control Palette only accessible by DW’s Distribution section: 
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DW Property Management 

The DW Property Management Tool Palette contains custom blocks and symbols for use within the Property 
Management section:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DW AEC Tools Palette Group 

The DW AEC Tools Palette Group contains Tool Palettes intended for use with Architecturally based drawings 
(drawings created from the DW-2016 AEC Template.dwt). Many of these palettes are (nearly) empty and have 
been created to be placeholders for related symbols and blocks as they are added: 

 DW Architectural (empty) 
 DW Electrical 
 DW Electrical Switches 
 DW Mechanical  
 DW Structural  (empty) 
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DW Electrical 

The DW Electrical Tool Palette contains customized Electrical symbols intended for use with Electrical 
drawings. These symbols are drawn in “inches”, are not Annotative, and are intended to be inserted in Model 
Space of drawings created from DW’s AEC template [see Section 10.2 – DW-2016 AEC Template.dwt]:  
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DW Electrical Switches 

The DW Electrical Switches Tool Palette contains customized Electrical symbols intended for use with Electrical 
drawings. These symbols are drawn in “inches”, are not Annotative, and are intended to be inserted in Model 
Space of drawings created from DW’s AEC template [see Section 10.2 – DW-2016 AEC Template.dwt]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
DW Mechanical  

The DW Mechanical Tool Palette contains customized Mechanical symbols intended for use with Mechanical 
drawings. These symbols are drawn in “inches”, are not Annotative, and are intended to be inserted in Model 
Space of drawings created from DW’s AEC template [see Section 10.2 – DW-2016 AEC Template.dwt]: 
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Section 16.0 
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Overview - Section 16.0 

Plotting and Publishing is essential to standardized plan output for both electronic copies and hard copies. 
Plotting (PLOT) is the most common method used to print individual sheets and/or user specified areas directly 
from Model Space or Paper Space.  Publishing (PUBLISH) is the best method for printing multiple sheets all at 
one time and is most commonly used for printing full sets associated with Sheet Set’s [see Section 7.0 – 

Sheet Set Manager]. 

This section describes both methods of Plotting and Publishing. 

Plotting Single Sheets 

The key component when plotting is the Plot Dialog Box; this dialog box allows the user to assign specific 
settings each time they plot or to apply those settings to a Named Page Setup for repetitive use [see Section 

16.2 – Named Page Setups].  

Plotting can be accomplished by typing PLOT at the Command Line prompt; select Continue to plot a single 
sheet in the Batch Plot pop-up window if it appears, otherwise continue to the next step: 

 

 

 

 

 

 

 

 

Select the appropriate settings have been identified and selected click <OK> to print: 
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The example below shows the Plot Dialog Box and some of the settings typically used for plotting DW’s 
drawings: 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

NOTE: Denver Water does not utilize AutoCAD’s Plot Stamp settings; instead customized Plot Stamps have been embedded in most DW 
Title Blocks. 

1. Page Setup: to speed up the plotting process, DW’s templates contain predefined Named Page Setups 
[see Section: 16.2 – Named Page Setups]; pc3 files are not typically used for plotting 

2. Printer/plotter: in lieu of .pc3 files, DW utilizes printers and plotters directly 

3. Paper size: typical full sized sheets are 22 x 34, and half sized are 11 x 17 

4. Plot Scale: full sized plots shall use 1:1 as the scale; half sized plots shall use 1:2 as the scale with the 
Scale lineweights checked 

5. Plot style table (pen assignments): DW’s current CAD Standards utilize CTB files for plotting, 
specifically the DW Engineering.ctb [see 16.1 – Plot Styles (CTBs)] 

 

Additionally, the Preview (or type PRE) button can be used to verify plan output:  

 

 

 

 

 

 

 

 

1. 

2. 

3. 

4. 

5. 
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Publishing  

Publishing allows the user to plot individual sheets, multiple sheets and/or electronic plans all at once, this is 
also known as batch plotting. DW typically utilizes the Publish command in conjunction with Sheet Sets.   

Type PUBLISH at the Command Line prompt, this will open the Publish dialog box: 
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CREATING DWF’S OR PDF’S (WITH SHEET SETS) 

In the SSM, right-click on the Sheet Set name, navigate to Publish, then select Publish Dialog Box…: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Publish dialog box will then appear, in the Publish to: pull-down, choose DWF or PDF depending on the 
desired electronic plan output. In the Publish Options Information area, click the <Sheet Set Publish 
Options…> button: 

 

 

 

 

 

 

 

 

NOTE: By using the default page setup the plan set will plot to whatever settings are applied to the layout at the top of this list, alternately a 
name Page Setup may be picked. 
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The Sheet Set Publish Options pop-up will appear, be sure the Type is Multi-sheet file or Single Sheet and the 
Layer information is set to Include, and click <OK>. Then click <Publish> in the Publish dialog window: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Specify DWF (or PDF) File pop-up will appear, navigate to the appropriate folder [see Section 6.1 – File 

Management]: 
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Section 16.1 

Plot Styles (CTBs) 
 

 

Overview - Section 16.1 

CTB’s are customizable color tables used with AutoCAD. These tables allow specific lineweights to 
be applied to each color for desired plotting results (hard copy & electronic), including grayscale and 
color plotting. 

Since the publication of the 2011 DW CAD Standards in August of 2011, the (.ctb) file was revised to 
cover a broader spectrum of lineweights. Historically, DW’s title block colors have changed with each 
revision of the standard (.ctb) file used for plotting. 

In the examples of this document, three different title block colors are described to help quickly 
identify which (.ctb) file to use when plotting. 
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.ctb (AutoCAD Color-dependent Plot Style Table File) 

Internally, the (.ctb) files used for plotting DW drawings are saved on the network (…DW CAD\DW Plot Styles-
CTBs) Using the wrong (.ctb) could result in plots with unexpected lineweights, colors, plots and incorrect plan 
output. Following is a description of all commonly used (.ctb) files: 

 

 DW Engineering.ctb – applied to all name page setups in DW’s templates, used with all newly created 
drawings and/or drawings that have been migrated to the current CAD Standards. Typically indicated 
by a purple title block 

 DW Engineering-Full Color.ctb – used when full color plots are desired, all linework plots in color and 
maintains pen settings defined in the DW Engineering.ctb file 

 DW Engineering-PMGT.ctb – used for all Property Management related drawings 

 DW_ENG_2011.ctb – used to plot drawings created between August 2011 and August 2013, typically 
indicated by a magenta title block  

 DW_Full Color_2011.ctb – used to plot drawings created between August 2011 and August 2013 in 
full color, maintains pen settings defined in the DW_ENG_2011.ctb 

 

 

 

 

 

All other (.ctb) files in the archive folder are used for plotting Legacy (Pre August 2011) or “outside” drawings; 
title block colors will vary.  

 

 

 

 

 

Note: When selecting (.ctb) files for plotting, this list will contain contents of Archive folder- these are used on occasion for specialized 
plotting. 

 

 

 

 

 

 

 

file://///prdeng01/DW%20CAD/DW%20Plot%20Styles-CTBs
file://///prdeng01/DW%20CAD/DW%20Plot%20Styles-CTBs
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Title Block Examples 

The following examples are intended to give a visual representation of DW’s Title Blocks and which (.ctb) to use 
for the best plotting results. 

 

Orange Title Blocks 

Drawings with an orange Title Block indicate the files were created pre August 2011 and typically use the 
Design Standard.ctb for plotting full sized plans and the Design Reduced Standard.ctb for half sized (11 x 17) 
plans. 
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Magenta Title Blocks 

Drawings with a magenta Title Block indicate the files were created using the 2011 DW CAD Standards. The 
DW_ENG_2011.ctb file should be used plotting for both full sized & half sized sets, with the appropriate Page 
Setups. [see Section 16.2 – Named Page Setups]. 
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Purple Title Blocks 

Drawings with a purple Title Block indicate the files were created post-August 2013 and use the current DW 
CAD Standards. The DW Engineering.ctb should be used for plotting both full sized and half sized sets, with the 
appropriate Page Setups. [see Section 16.2 – Named Page Setups]. 

 

 

PURPLE TITLE 

BLOCK 
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Pen Line Weights 

Use this table in correspondence with the Layer Color Chart, next page. The table represents how each pen 
assignment in the CTB file plots: 
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Layer Color Chart 

All colors are assigned a Pen number based the ending number of the color. Colors ending in 0 plot in true color 
and are assigned a Pen 4 width. If the color is in a “screened” row, it will plot gray with the corresponding Pen 
width. The following chart mimics the provided DW Engineering.ctb (see Support Files - Page 20.0-22).  The 
table represents how each color in the CTB file plots: 
 

 

                    COLOR 
PENS   Pen 1 Pen 2 Pen 3 Pen 4 Pen 5 Pen 6 Pen 7 Pen 8 Pen 9 

LnWt. (in) 0.005 0.0110 0.0177 0.0236 0.0290 0.0354 0.0417 0.0472 0.0530 0.014 

  1 2 3 4 5 6 7 8 9 10 

  11 12 13 14 15 16 17 18 19 20 

  21 22 23 24 25 26 27 28 29 30 

  31 32 33 34 35 36 37 38 39 40 

SCREENED 41 42 43 44 45 46 47 48 49 50 

  51 52 53 54 55 56 57 58 59 60 

  61 62 63 64 65 66 67 68 69 70 

SCREENED 71 72 73 74 75 76 77 78 79 80 

  81 82 83 84 85 86 87 88 89 90 

  91 92 93 94 95 96 97 98 99 100 

  101 102 103 104 105 106 107 108 109 110 

  111 112 113 114 115 116 117 118 119 120 

  

121 122 123 124 125 126 127 128 129 130 

  

131 132 133 134 135 136 137 138 139 140 

  141 142 143 144 145 146 147 148 149 150 

SCREENED 151 152 153 154 155 156 157 158 159 160 

  161 162 163 164 165 166 167 168 169 170 

  171 172 173 174 175 176 177 178 179 180 

SCREENED 181 182 183 184 185 186 187 188 189 190 

  191 192 193 194 195 196 197 198 199 200 

  201 202 203 204 205 206 207 208 209 210 

  211 212 213 214 215 216 217 218 219 220 

  221 222 223 224 225 226 227 228 229 230 

SCREENED 231 232 233 234 235 236 237 238 239 240 

  241 242 243 244 245 246 247 248 249 250 

SCREENED 251 252 253 254 255           



 

Section 16.2 - Named Page Setups  16.2-1 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

Section 16.2 

Named Page Setups 
 

 

Overview - Section 16.2 

DW uses Named Page Setups that include the paper size, plotter names and other plot settings. 
These page setups have been predefined and applied to the layouts in DW’s templates, which are 
maintained to reflect plotting with current DW CAD Standards and plotters. Plot settings held within 
the Page Setups include plotters, (.ctb) files, paper sizes, scale, and sheet orientation. 

Named Page Setups may need to be adjusted or reimported from templates when plot settings 
change or are no longer needed in project drawings. Named Page Setups are important for 
Publishing with Sheet Sets properly.  
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Importing from Templates 

To update a Named Page Setup, right-click on the desired layout tab and select Page Setup Manager…. The 
Page Setup Manager pop-up window will appear listing all the current drawings page setups (these may vary 
from drawing to drawing) click <Import…>: 

 

 

 

 

 

 

 

 

 

 

 
The Select Page Setup From File pop-up window will appear, set the Files of type to Template (*.dwt) – DW’s 
templates should now be listed: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

16.2-4  Section 16.2 - Named Page Setups  

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

b
 

Choose the Page Setups folder in the Select Page Setup Form File pop-up window: 

 

 

 

 

 

 

 

 

 

The Import Page Setups pop-up will appear listing the selected templates’ Named Page Setups: 
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To apply the new setup to the current layout, select it in the Named Page Setups list and click <Set Current> 
and then <Close> once finished. 

 

 

 

 

 

 

 

 

 

 

 

 

  

Tip: Standard Page 

Setup 

Page setups imported from 
current template may need to be 
revised when plotting older 
drawings. 

 

Tip: Standard Page Setup 

NOTE: Named Page Setups also may be imported from .dwg files. This can be 
useful for updating multiple project drawings when old “non-standard” plot 
settings need to be used. 
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MODIFYING PAGE SETUPS 

In some cases, Page Setups may need to be adjusted so that the plan output is reflective of the CAD Standards 
used with the creation of the project usually indicated by the color of the Title Block. Click <OK> when finished 
[see Section 16.0 – Plotting & Publishing]. 
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The most common modifications to imported page setups are: 

Ctb file- [see Section 16.0 – Plotting & Publishing]. 

1. Plot Area- typically this should be set properly, however title blocks could have been moved, resulting in 
necessary adjustments. 

2. Plot Scale- Always 1”=1’ for full sized plots- Half sized should always be 1’=2’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Preview 

When modifying Page Setups, it is 
always good to preview the plot. 
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ERRORS AND TROUBLESHOOTING 

This “Question” error will appear when importing a named Page Setup with the sample name already contained 
within the drawing- click yes to redefine and update: 
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Section 16.3 

Publishing with  

Sheet Set Manager 
 

 

Overview - Section 16.3 

This Section describes how to use the PUBLISH command in conjunction with Sheets Set, use 
primarily for batch plotting. 
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Publishing with Sheet Sets 

Sheet Sets allows for the plotting of single or multiple sheets to plotters, PDF’s, and DWF’s. Please note that at 
least one drawing from the desired Sheet Set must be open for plotting and publishing [see Section 7.0 – 

Sheet Set Manager]: 

Sheets in the SSM must be synced first in order to be recognized. To do this, right-click on the Sheet Set name 
and select  Resave All Sheets: 

 

 

 

 

 

The Resave Sheets pop-up window will appear showing the progress of the sheets being synced; once it is 
finished, another pop-window will appear stating that the sheets have been resaved, click <OK>:  

 

 

 

 

 

To accomplish this, right-click on the Sheet Set name in the Sheet Set Manager palette [see Section 7.0 – 
Sheet Set Manager], navigate to Publish, then select Publish Dialog Box…: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tool Tip:  Publishing 
with Sheet Sets 

A saved drawing must be 
open before the Publish 
command will work. 
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The Publish dialog box will then appear: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use the Publish to pull-down to determine the final plan output type, select Plotter named in page setup: 

 

 

 

 

 

 

 

 

 

 

Once the output type has been determined, select the sheets to be plotted – use the Shift and Ctrl keys to 
select multiple sheets: 

 

 

 

 

 

 

Tip: Named Page Setups 

Named Page Setups must be 
correct in the drawings before 
this function works. 
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The Page Setup pull-down has a list of the Named Page Setups contained within the selected drawings [see 
Section: 16.2 – Named Page Setups]. Choose the desired Named Page Setup, to be applied to all sheets:  

 

 

 

 

 

 

 

Click <Publish> when all settings have been selected:  

 

 

 

 

 

NOTE: It is not recommended for DW’s internal CAD Community to use the Publish in background option. 

  

Tool Tip:  Page Setups 

By accepting the <Default: 
None> Page Setup the 
application will print the 
sheets wherever the default 
settings in that sheet’s Plot 
Dialog box is specified to. 
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Section 16.4 

Electronic Plots  

(PDFs & DWFs) 
 

Overview - Section 16.4 

The information in this Section covers how to use the Sheet Set’s to create electronic plan sets; 
electronic plan sets are the digital equivalent of paper plan sets.  
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CREATING DWF’S OR PDF’S (WITH SHEET SETS) 

In the SSM, right-click on the Sheet Set name, navigate to Publish, then select Publish Dialog Box…: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Publish dialog box will then appear, in the Publish to: pull down choose DWF or PDF depending on the 
desired electronic plan output. In the Publish to area, click Sheet Set Publish Options… button:  

 

 

 

 

 

 

 

 
 

NOTE: By using the default page setup the plan set will plot to whatever settings are applied to the layout at the top of this list, alternately a 
name Page Setup may be picked. 
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The Sheet Set Publish Options pop-up will appear, be sure the Type is “Multi-sheet file” and the Layer 
information is set to “Include” (unless creating a PDF), and click <OK>. Then click <Publish> in the Publish 
dialog window: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Specify DWF (or PDF) File pop-up will appear, navigate to the appropriate folder (30-60-90%) [see 
Section 6.1 – File Management] and name DWF/PDF appropriately: 
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Section 17.0 

 

Table of Contents: Section 17.0 

Introduction Overview - Section 17.0 ........................................................................................... 17.0-3 

Additional Tools .......................................................................................................................... 17.0-3 

Introduction Overview - Section 17.1 – Using Old DWG Info (scrubbing) .................................... 17.1-1 

Using the CAD Standards Check Tool ........................................................................................ 17.1-2 

Introduction Overview - Section 17.2 - Standards Checker Tools ................................................ 17.2-1 

Using the CAD Standards Check Tool ........................................................................................ 17.2-2 

Overview – Section 17.3 - Drawing Cleanup Tool ....................................................................... 17.3-1 

Using the Drawing Cleanup......................................................................................................... 17.3-2 

     Select Objects ........................................................................................................................ 17.3-2   

     Cleanup Action ....................................................................................................................... 17.3-2 

     Drawing Cleanup Errors ......................................................................................................... 17.3-3 

Overview - Section 17.4 – Layer Translator  ............................................................................... 17.4-1 

Using the Layer Translator Tool .................................................................................................. 17.4-2 
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Overview - Section 17.0 

Quality Assurance Quality Control is extremely important for the use of project drawings in all capacities.  It 
prevents drawing errors and help keeps them consistent, which enables them to be referenced for future use.   

Additional Tools 

OVERKILL (command) – Removes duplicate geometry as well as overlapping lines, arcs, and polylines. Also, 
combines partially overlapping or contiguous ones. 

 

 

ACTION RECORDER - You use the Action Recorder to record commands and input as an action 

macro (ACTM) file. 

The Action Recorder is a panel on the ribbon that contains tools to record, modify, and play back 

an action macro. While recording, actions, commands, and input values are captured and 

displayed in the Action Tree as value nodes. A value node records the input provided at any 

prompt within a command, including acquired points, text strings, numbers, keywords, or other 

values that are entered when recording a command. 

After recording is stopped, you can save captured commands and input to an action macro 

(ACTM) file which can be played back later. Once saved, you can specify base points, insert user 

messages, or change the behavior of recorded input values to pause for input during playback. 

You can also manage recorded action files with the Action Macro Manager from inside of the 

product or through the file system from outside the product. 
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Section 17.1 

Using "Old" Drawing Information 

(scrubbing) 
 

 

Overview - Section 17.1 

On occasion information from an old drawing needs to be utilized for a new one.  It is extremely 
important to ensure that the drawing has been “scrubbed” so that it does not cause huge issues in the 
future. 
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Using the WBLOCK Command 

Occasionally small amounts of information from old drawings needs to be utilized.  Use the keyboard shortcuts 
for PURGEREGAPPS and AUDIT to cleanup errors and unnecessary applications, use the WBLOCK command 

to capture any data that you need, adjusting the settings as necessary, select  to manually Select objects, 
save File name and Path: to an appropriate location, select OK:  

 

 

Once the WBLOCK is created ensure that all layers, texts, etc. in the drawing are correct before inserting the 
drawing as a block into the current project drawing.  It is wise to PURGEREGAPPS and AUDIT again to be 

safe.  Check Explode before insertion: 
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Section 17.2 

Standards Checker Tools 
 

 

Overview - Section 17.2 

The Standards Checker Tool verifies that predefined properties for layers, dimension styles, linetypes, and text 
styles are used within a project drawing(s). 
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Using the Cad Standards Check Tool 

Access the CAD Standards Check by the keyboard shortcut CHECKSTANDARDS; or select Check 

on the CAD Standards tool, on the Manage Tab on the ribbon: 

 

Associate the appropriate .dws file by selecting it in the \\denverwater.org\shares\DW CAD\DW 

CAD Standards/2016 folder, select OK:  

 

Individually review each error by selecting it (highlighted in blue), you can choose to Fix or check Mark the 
problem as ignored, then select Next, when all errors have been reviewed, select Close: 
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Section 17.3 

Drawing Cleanup Tool 
 

 

Overview - Section 17.3 

There are many tools available for use in cleaning up a project drawing(s).  Drawing Cleanup should 
be used when a drawing is finished for quality assurance quality checks (QAQC). Drawing cleanup 
helps you improve the accuracy of your maps, correct common map errors, and remove unnecessary 
detail from complex drawings or As-Builts. This is essential when you need accurate and complete 
maps suitable for design. 

Drawing Cleanup is a sequence of pages that guide you through specifying the set of objects to 
include in a drawing cleanup operation, the objects to anchor, the cleanup actions to perform and the 
settings to use, how to treat the objects after cleanup, and the error marker settings (for interactive 
mode only). 
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Using Drawing Cleanup 

Drawing cleanup can be accessed via the keyboard shortcut MAPCLEAN; or Drawing Cleanup… located on the 
CAD to ARG Tab on the As-Builts Tool Palette: 

 

Select Objects 

For ARG drawing cleanup see Section 18.4 – Drawing Cleanup Tool for ARG Drawings. 

Select Select manually: and click the button , type ALL or manually select the objects that you want to be 
checked for errors.  Once the desired objects are selected, select Next >: 

 

 

 

Cleanup Actions 

Select which desired Cleanup Actions you wish to add and Select Add >.  Ensure that Interactive is selected 
under Options, select Finish.  Typically, options are not modified under Error Markers: 
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Drawing Cleanup Errors 

To manually review errors individually select the plus sign next to the Cleanup Action, in this case Break 
Crossing Objects.  Ensure that the Zoom %: under Zoom settings is a very high number, to view each error 
close enough.  You can choose to correct the error by choosing Fix or ignore it by selecting Remove: 
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To review errors at one time select the Cleanup action, in this case Break Crossing Objects.  To correct all 
errors select Fix All or to ignore all errors select Remove All: 

 

Similarly for each Cleanup Action: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once all errors are reviewed, select Close: 
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Section 17.4 

Layer Translator 
 

 

Overview - Section 17.4 

Layer Translator maps the layers in the current drawing to different layer names and layer properties 
in a specified drawing or standards file, and then converts them using those mappings.  This tool is 
useful when using an SDE connection, when bringing in data from GIS to an existing drawing. 
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Using the Layer Translator Tool 

Layer translator can be accessed by the keyboard shortcut LAYTRANS; on the ribbon, the Manage Tab, under 
CAD Standards, Layer Translator; or the Quick Tools tab on the DW General Tool Palette. 

 

Select Load… on the Layer Translator Dialog Box: 
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Select the template that is appropriate to the project, then Select Open: 

 

Select Map same, any layers that have an exact match will automatically be loaded: 

 

Any layers that remain under Translate From need to be manually added.  Individually select a layer under 
Translate From, locate the appropriate layer under Translate To, then Select Map.  Once there are no 
remaining layer under Translate From, select Translate: 
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Then select Translate only.  Refer to Section 18.0 – CAD to GIS: Creating ARG As-Built Drawings for more 
information: 
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Section 18.0 
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Overview - Section 18.0 

Internal Use: Full compliance where applicable 

Contractor Use: Reference only 

At DW there are two types of as-built drawings: one for historical record with the Records and Documents 
Administration (RDA), and one for posting to GIS with the Asset Recording Group (ARG). Typically Design 
Drafting and Distribution are the groups to create these drawings. Every project is submitted to RDA but not 
every project is posted to DW’s GIS system, which should be determined by ARG at the onset of a project. 

Use the steps in the following subsections to successfully create the ARG As-built Drawings. The content of 
these Sections will only contain information as it applies to CAD practices and tools. Other applications used in 
collaboration with these CAD functions may be captured in some documentation.  

 See Section 5.0 – Example Sheets, and it’s subsections for specific information related to plan 
creation 

 See Section 19.0 – Record As-Built Drawings, and its subsections, for related As-built information  

Use the steps in the following subsections to successfully create the applicable As-Builts. 

 Section 18.1 – CAD to ARG Tool Palettes & ARG Attributes 

 Section 18.2 – ARG Drawings for Capital Projects 

 Section 18.3 – ARG Drawings for Distribution Engineering 

 Section 18.4 – Drawing Cleanup Tool for ARG Drawings 

 

SHP References 

GPS points can be imported into drawings as SHP files, these can 
help determine the project area within the drawing. This is optional to 
help verify the project location & must be done in AutoCAD Map 3D. 

 

In the Task Pane, on the Display Manager tab, click the Data icon and select Connect to Data…: 
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The Data Connect fly-out palette will appear. Choose Add SHP Connection from the list on the left and click the 
<SHP> button: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Open pop-up window will appear. Navigate to the project folders’ GPS location 
(PTNO/dwg/DIST/GPS/Export). Select ONE of the SHP files (preferably MAIN_VALVE) and click <Open>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: The intent of this step is to locate the project area on the screen as a precursor to Querying Data. 
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In the Data Connect fly-out palette, click <Connect>; then <Add to Map>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Model Space, zoom extents.  The newly loaded SHP files should appear as markers elsewhere in the 
drawing (from where layers are currently loaded): 

 

Using the Zoom/Window command, zoom in on 
these markers: 

 

 

 

 

 

 

 

 

 

 

 

Tool Tip:  Check Coordinates 

Imported SHP files should have the 
proper Coordinate System already 
assigned. 

Location where 
.layers are 

currently loaded 

Newly loaded 
SHP markers =  

Project Location 
 

Tool Tip:  Easy Querying 

Draw a temporary rectangle 
around the SHP file to make 
Querying Data easier.  
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Remove .SHP References 

The SHP files must be disconnected and removed from the drawing. In the Task Pane, click the Data icon and 
select Connect to Data…: 

 

 

 

 

 

 

 

 

 
In the Data Connect fly-out palette, right-click on the SHP connection (typically SHP_1) and select Disconnect. 
Repeat the right-click process and select Delete: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Verify Delete Connection pop-up window will appear, click <OK>: 

 

 

 

 

 

 



 

Section 18.0 - CAD to GIS: Creating ARG As-Built Drawings  18.0-7 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

Drawing Properties 

The Custom Drawing Properties can be filled in at any time throughout the ARG process.  Some information 
may not be known up front and will need to be added later.  To add information internally, click Drawing 
Properties… on the Quick Tools Tool Palette: 

 

 

 

 

The Drawing Properties dialog window will appear; click the Custom tab and fill in as many values as possible. 
The information can be found in numerous locations, such as Project Tracker, E-Map, on Inspectors’ notes, or 
various other places. Once the information has been added, click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examples of information used to 
populate Drawing Properties 
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The Values translate into the ARG Attributes as “global” (highlighted gray) properties: 

 

 

 

 

 

 

 

 

 

 

 

NOTE: The proper abbreviations MUST be used, see Asset Recording’s Domain_list on SharePoint. 

See Asset Recording’s SharePoint site for the most up-to-date documents:  
 Pipe Rules: Describes pipe and fitting connectivity   
 Domain List: The proper abbreviations MUST be used 

 

 

Import GPS Data For ARG use 

Inspectors GPS points (SHP files) must be brought into the Project Drawing as ARG Attributes when possible.  

On the CAD to ARG Tool Palette, click Import from Files… (shp’s); the Import Location window will appear. 
Navigate to the project folders’ GPS location (PTNO/dwg/DIST/GPS/Export) and select ALL of the SHP files, 
then click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

Tool Tip:  Files of type 

Make sure ESRI Shapefile 
(*shp) is selected under Files 
of type. 
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The Import window will appear; in the Saved profiles section click <Load…>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the Load Profile pop-up window navigate to \DW CAD\DW CAD Standards; select the 
SHPtoBLOCK_NOCS.ipf file and click <Load>: 
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The Import pop-up will reappear. Change the Drawing Layers to the appropriate “ARG” layers, click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 
NOTE: Changing layers may be done manually as well. 

On the CAD to ARG Tool Palette, click Synchronize Field Values; this will add the fields, (links to the Drawing 
Properties) to the ARG Attributes (see 18.0-16, this section): 

 

 

 

 

 

 

 

Manually Changing ARG Attribute layers 

If drawing layers were not changed in the previous step, 
they must be changed manually after they are inserted.  
Using the Properties palette, click the Quick Select 
button: 

An error window similar to the example below may 
appear, click <OK>: 
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In the Quick Select pop-up window change the Object type to Block Reference, and Properties to Name. Using 
the Value pull-down, select one of the ARG blocks and click <OK>. In Model Space the chosen ARG Attributes 
will be selected (grips will be visible): 

 

 

 

 

 

 

 

 

 

 

 

 

On the Properties palette, choose the appropriate layer: 

 

 

 

 

Repeat this step until all ARG Attributes are on the appropriate layers. 

  

ATTENTION 
The drawing will not post 

properly if the ARG Attributes 
are on the wrong layer. 
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Adding ARG Data  

The ARG information will be added to the drawing at this time.  Once the entire project has been “sketched” into 
Model Space, use the ARG tools found on the CAD to ARG Tool Palette [see Section 18.1 – CAD to ARG 

Tool Palettes & ARG Attributes] to add additional ARG Attributes as needed (i.e., fittings, hydrants or valves 
not GPS’d): 

 

 

 

 

 

 

 

 

Keep these items in mind while adding ARG information: 

 Water features must be designed in compliance with DW’s Engineering and/or CPPM 

 ARG’s Pipe Rules and Domain List must be used when placing and populating ARG Attributes, this 
document can be found on the Asset Recording SharePoint Site 

 ARG Attributes that were imported from SHP files with GPS points should not be moved if possible; 
adjust the Collection Method to 300cm in instances where locations have been adjusted (5cm should 
be maintained otherwise) 

 For drafting purposes each ARG Attribute shall “break” the line/polyline that represents the water line, 
exceptions to this include the Access Opening and Fireline Taps – reference the Pipe Rules for 
compliance 

 Pay close attention to referenced details, as these will give exact dimensions, locations, etc. 

 Do not leave attribute fields blank – for example, if the manufacturer is not clear on valves, use “U” as 
the value instead 

 The beginning and ending of projects should always have some kind of fitting/valve (i.e., buttstrap, etc.), 
and must be indicated with the appropriate ARG Attribute 

 Blowoff Valve ARG Attributes have TNG (tangential) fittings, others will have SG_FLG_O (single 
flanged) 

 Once the CAD to ARG tools have been used to create a line/polyline and/or polygonal the 
MATCHPROP command can be utilized on similar objects to maintain consistency  

o DO NOT use MATCHPROP on ARG Attributes 

 ARG Attributes that have been placed by mistake (such as Connector Valve instead of Main Valve) 
must be removed and replaced with the correct ARG Attribute; changing the layer and/or values is not 
considered sufficient 

 Always utilize OSNAP’s; choose NODE when snapping to the center of ARG Attributes 

 Make all “ARG” layers no-plot once finished 
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Placement of Line and Point Symbols 

Using the XREF’d drawings, FDO base info, .shp files, and other available information, utilize the tools on the 
CAD to ARG Tool Palette to recreate the water line alignment, [see Section 15.0 – Tool Palettes]: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Pipe Network features are drawn after ARG data on Private Pipe and Contractor installed jobs. 

Continue along entire length of project utilizing the CAD to ARG Tool Palette. Pay close attention to the notes in 
the original/approved drawings and inspectors notes to add any vertical information: 

 

 

 

 

 

 

 

 

 

 

 

Using the original/approved drawings and inspectors notes, begin recreating the “new” water line alignment, 
including all appurtenances. Be sure to use the appropriate tools\buttons from the CAD to ARG Tool Palette: 

New piece of pipe 
drawn using CAD to 

ARG Tool Palette 

Pipe Network 
features 

Attribute added with 
GPS points (SHP files) 

 Attribute placed 
manually from CAD 
to ARG tool palette 

Cells filled out 
according to the 
Domain_list 

provided by ARG 

Where applicable, stations 
need only to be decimal 

numbers. Do not add “STA” 
or “+” – leave the NULL 
default if no stationing 

Grayed cells indicate 
fields linked to the 

Drawing Properties and 
are referred to as 

“global”. These links can 
be broken as needed Previous/Next buttons shows 

additional cells to be filled 

Horizontal bend, do not add 
stationing to attribute as it is 
not called out in note. Leave 

stationing fields as NULL 

Lowering note 

Vertical bends; do not add 
stationing to attributes as it is 
not called out in note. Leave 

stationing fields as NULL 
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This example shows the original/approved 
drawing with the items to be attributed: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The example to the left shows what the ARG 
attributes will look like within Model Space once 
they have been populated. 
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Placement of Polygon Symbols 

On the CAD to ARG Tool Palette, the Polygon Symbols tools will be used to represent vaults, manholes or 
other DW structures. 

The most commonly used tool will be the Enclosure button and is used primarily for manholes and vaults. For a 
full explanation of the tools and buttons see Section 18.1 – CAD to ARG Tool Palettes & ARG Attributes. 

When drawings & details indicate the use of a manhole, the exact location in relation to the waterline and valves 
is very important.  Review the detail referenced in the drawing, and place the polygon within the drawing 
according to the dimensions given. Keep in mind symbols in plan view may not be accurate and may be used 
solely for graphic representation. 

 

This example on the left shows 2 – 2” AIRV (VAL) and 60” CONC 
MANHOLE called out with notes 

 

 

 

 

 

 

The example on right shows the corresponding detail 
of the 2” AIRV, place the polygon in drawing according 
to the detail. 

Use the Enclosure button from the CAD to ARG Tool 
Palette. When prompted for DW Structure Type at the 
Command Line prompt, type MH_60 (the number 
changes per size of manhole). 

 

 

 

This example illustrates the 
polygon placement, with 
attributes, in Model Space: 
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Editing ARG Attributes 

There are several ways to edit ARG Attributes, for an explanation of each value (stationing ahead, stationing 
back, etc…) [see Section 18.1 – CAD to ARG Tool Palettes & ARG Attributes]. 

When an ARG Attribute is inserted into the drawing 
an Edit Attributes window pops up, it is best to fill out 
as much information as possible at this point: 

 

 

Once the ARG Attribute has been placed, 
one option for editing is the AutoCAD EDIT 
command. This will bring up a window called 
Enhanced Attribute Editor. Simply click on 
the Tag to be updated and type the new 
information at the Value line: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Another option for editing an ARG Attribute is to click the 
attribute once (showing only a grip edit) and to edit the 
information by using the AutoCAD Properties palette. 

 

 

 

 

Tool Tip:  Extra Info 

Use the <Next> and 
<Previous> buttons to 
toggle between multiple 
attribute fields. 

Tool Tip:  Redefine 

If the Tag and Prompt columns 
are misaligned REDEFINE the 
ARG Attribute block within the 
drawing.  
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ARG Layer States 

Layer States can be used to manage the ARG layers; Layer States are useful when using the Drawing Cleanup 
tool as described later in this document. 

On the Home tab of the ribbon, on the Layers panel, select the Layer State pull-down and choose Manage 
Layer States…: 

 

 

 

 

 

 

The Layer States Manager pop-up will appear, 
click <New…>: 

 

The New Layer State to Save pop-up will appear, 
type the name in the New layer state name field, 
then click <OK>: 

 

 

 

 

 

 

The Layer States Manager window will reappear, click 
<Close> when finished. 

 

Within Model Space of the ARG drawing turn all layers off except those prefixed with “ARG.”: 
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ARG Drawing Cleanup 

In order for ARG to post to GIS properly it is critical for them to receive drawings that meet specific 
“connectivity” requirements. The Drawing Cleanup Tools [see Section 17.3 – Drawing Cleanup Tools] have 
been customized to work efficiently with ARG drawings.  
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Section 18.1 

CAD to ARG Tool Palettes  

& ARG Attributes 
 

 

Overview - Section 18.1 

Internal Use: Full compliance 

Contractor Use: Reference only 

This Section describes the CAD to ARG Tool Palette(s), and the tools used to create ARG Drawings for posting 
DW information to GIS.  This document contains information on how to properly add the lines, points and 
polygon features currently being collected for DW’s SDE database. The use of these tool will automatically 
create the layers needed for ARG Drawings.  
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THIS PAGE INTENTIONALLY LEFT BLANK  
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Palette Tools 

The ARG tools, on the CAD to ARG Tool Palette, have been partitioned into four parts: the Supplemental 
AutoCAD tools, Line Symbols, Polygon Symbols, and Point Symbols.  

 
Supplemental AutoCAD tools: 
Import from Files… (shp’s), Synchronize Field Values 
and Drawing Cleanup… are described within this 
document. 

 

 

LINE SYMBOLS: When prompted at the Command 
Line to Enter pipe diameter, type the size, material, & 
corrosion protection using the proper coding and 
separated with an underscore; casing is to be drawn 
on top of Conduit, Main or other waterline: 

 

 

After entering correct line information, the Command 
Line will prompt to Specify first point: 

 
Once the line is drawn, a new AutoCAD layer will be 
created and become the current layer. 

 

 

 

Hydrant Branch button does not prompt for pipe 
diameter, only Specify first point. 

 

 

 

 

  

LINE SYMBOLS: 

Each button is 

intended for the 

construction of 

linework. And 

creates and sets 

the current line 

features as the 

current layer. 

Layers will be 

prefixed with ARG. 
and followed by 

CONDUIT, MAIN, 

FIRELINE, etc. 

POLYGON 
SYMBOLS: 

Each button is 

intended to reflect 

the placement of a 

structure that is not 

otherwise shown 

using the LINE 

SYMBOLS or 

POINT SYMBOLS 

features. 
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POLYGON SYMBOLS: the Command Line 
will prompt to either Enter DW Structure Type, 
Enter Enclosure Type or Enter Water 
Reservoir Type. At this point use the correct 
coding or description to delineate what type of 
polygon feature is being represented: 

 

After entering correct line information, the 
command line will prompt to Specify start 
point:  

 

This will invoke the PLINE command. Be sure 
to draw a closed polyline with the proper 
dimensions, use the PEDIT command if 
necessary: 

 

 

 

 

If the desired polygon shape is a circle (such 
as a manhole) then Esc out of the command, 
once prompted to Specify start point: 

 

 

 

At this time the user can initiate the CIRCLE 
command and manually draw and place the 
polygon according to plans and details. 

 

 

 

 

 

 

 

 

  

POINT SYMBOLS: 

Each button is 

intended for use 

when an 

appurtenance is 

delineated on the 

plan set and needs 

to be manually 

inserted.  Each 

button inserts the 

block/attribute in 

the proper layer 

and opens an Edit 

Attributes window 

prompting the user 

to update relevant 

data. 

Tool Tip:  Match Properties 

To limit the number of keystrokes 
utilize the MATCHPROP command for 
layers that have been previously 
created in the drawing.  
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Button descriptions and Definitions 

Each button on the CAD to ARG Tool Palette has a very specific function, accompanied with specific rules and 
guidelines that shall be followed at all times.   

Import from files… (shp’s): Imports an external file format into AutoCAD – 
allows user to import GPS points 

Synchronize Field Values: Synchronizes values from the fields in the 
Drawing Properties to the ARG Attribute Tags, after importing points from 
the shape files. USE EXTREME CAUTION WITH THIS TOOL, as it may 
change what is currently in the drawing 

Drawing Cleanup…: Performs drawing cleanup operations [see Section 
18.4 – Drawing Cleanup Tool for ARG Drawings] 

 

Conduit: Only for conduit pipe (typically 24 inch or larger pipe), must have a 
Conduit Number 

Main: Distribution pipe beyond the connection point of a connector valve, or 
outlet valve off conduit pipe (typically smaller than 24 inch diameter) 

Process Line: Used for Drain, Wash, Solids, Sampling and Chemical Lines 

Fireline: Typically 4 inch and larger line. Placed as laterals to mains or 
occasionally to connectors and conduits (goes into buildings for fire 
protection) 

Hydrant Brach: Pipe line from fitting on mains, connector or conduits, 
leading from fire hydrant valve to hydrant (typically 6” dia.) 

Connector: Pipe from fitting on conduit (outlet, tap, etc…) to connector 
valve. Also used with all blow offs 

Casing: Line feature to be drawn on top of pipe, indicating use of casing or 
tunnel 

 

DW Structure: Used for Building, Pump Station, Recreation Structures (has 
address) 

Enclosure: Used for Vaults, Manholes, Cabinets, and Tanks (Examples: 
PRV’s, BFLY’s, Fiber Optic, Backflow Preventers, Electric, and Storage) 

Water Reservoir: Used for Treated, Raw and Recycle Reservoirs 

 

Access Opening: Access opening or standpipe, does not break conduit, 
connector or main lines (snaps to continuous polyline) 

Hydrant: Fire hydrants, place feature at end of Hydrant Branch line 

Hydrant Valve: Tap valve or gate valve, breaks Hydrant Branch line 
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Fireline Valve: Tap valve or gate valve, breaks Fireline pipe 

Fireline Tap: Tapping feature for Fireline or large domestic pipe. Placed on 
mains, connectors or conduits like a fitting, however it does not break the main 

Conduit Valve: Any valve on a conduit line. Examples: BFLY, AIRV, PITO, V, 
V_RS, etc…; does not break the conduit 

Connector Valve: All Blow off valves and any valve that is offset from conduit, 
such as an outlet valve or the first valve off conduit at the end of connector pipe. 
Also used in Pump station and Water Treatment Plant areas; breaks the main 

Pipe Fitting: Used to connect two or more pieces of pipe that is not otherwise 
connected with a valve or other feature (ex. BEND, R, SG_FLG_O, WYE, CRS, 
etc…), breaks the main 

Main Valve: Any valve on a Main line, except a BO or MBO and except where 
the line is Main and Connector; breaks the main 

Process Valve: Used with Drain, Wash, Solids, Sampling and Chemical Lines; 
breaks the main 

Backflow Preventer: Allows water to flow only one direction, often to keep 
recycle water from flowing back into treated water. Breaks the Main, Connector or 
Conduit lines 

Master Meter: Meters the water going into a district, allows water to flow only one 
direction. Breaks the Main, Connector or Conduit lines 

Other: Distribution Engineering place holder 

Flow Meter: Measures the water flow, usually near treatment plant or pump 
station. Breaks the Conduit or Connector line 

Sampling Station: GPS’d, not from drawing, represents the a general location of 
Water Quality sampling location 

Offset Valve Box: GPS’d, not from drawings. Surface feature is the Valve Box 
but not directly over valve, directly over operator of the valve, usually BFLY 

Enclosure Entrance: GPS’d, not from drawings. Surface feature usually ring and 
cover or hatch door for Manhole or Vault 

Pump: Usually placed on Connector line in Pump Station area, pumps do break 
the line, separates Suction and Discharge lines 

DW Well: Point feature indicating a DW well, this would have piping coming from 
this feature that is Non-potable 

Air Vent: GPS’d not from drawings. Surface feature is the vent for a vault, 
(usually for Air Valves) Industrial or Residential see Engineering Standards 

Station Point: Place holder for stationing, delineates the beginning and end 
stations of casing. Another example would be Ahead and Back station if you are 
not at a bend or other feature (EQN STA); does not break the line 

Meter Pit: GPS’d, not from drawings. There are minimal attributes with this 
feature because its main purpose in GIS is to provide a location and identifier 
number to link to exterior databases maintained by other departments 

Tap: GPS’d, not from drawings. There are minimal attributes with this feature because its main purpose in GIS is to provide 
a location and identifier number to link to exterior databases maintained by other departments 
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ARG Attributes 

The following describes each ARG Attribute along with the expected results for each field.  

 

Access Opening (Standpipe or Casing Vent) 

STATIONING AHEAD: default of NULL - ahead stationing 
on conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00)  

STATIONING BACK: default of NULL - back stationing on 
conduit or DIA pipe (decimal number only; ex: 500.00 for sta 
5+00.00)  

STATIONING LATERAL: default of NULL - station on 
crossing conduit or DIA pipe (decimal number only; ex: 
500.00 for sta 5+00.00) 

STATIONING LATERAL DESCRIPTIO: default of NULL - 
crossing conduit number or DIA PFW or NPW (all caps, no 
punctuation - Ex. COND NO 94 or PFW-22681) 

DIAMETER: (number field) 18, 20, etc…  

CORP STOP: Y or N 

OPEN TYPE: default of LID 

COLLECTION METHOD: default of 300cm 

BURIED: default of N; if no manhole change to Y 

OVAL: default of N; change to Y if it is an oval shape 

INSTALL DATE: global entry from Drawing Properties 

CONDUIT NUMBER: global entry from Drawing Properties; 
no text - number field only 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing Properties; I000 (Denver Water) different if a district, 
total service area, etc… 

NOTE: If the Access Opening is in the same manhole with an Air Vale there will not be any stationing. 

  



 

18.1-8 Section 18.1 - CAD to ARG Tool Palettes & ARG Attributes    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
Hydrant (Districts do not have hydrant numbers) 

HYDRANT NUMBER: assigned number 

COLLECTION METHOD: 5cm or 300cm 

DIAMETER: default of 6 

INSTALL TYPE: default of INST 

INSTALL DATE: global entry from Drawing Properties 

MANUFACTURER: global entry from Drawing Properties, 
found on plans or in specs 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total service area, etc… 

 

Hydrant Valve 

COLLECTION METHOD: 5cm or 300cm 

TYPE: V=Valve, V_RS=Valve Resilient Seat, TV=Tapping 
Valve, TV_RS=Tapping Valve Resilient Seat, etc… 

DIAMETER: default of 6 

INSTALL TYPE: default of INST 

NORMAL OPERATING POSITION: default of O 

CLOSING DIRECTION: default of L; always L unless 
recycled water & MM31 (all corps are L, even on Recycle) 

INSTALL DATE: global entry from Drawing Properties 

MANUFACTURER: global entry from Drawing Properties, 
found on plans or in specs 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total 
service area, etc… 
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Fireline Valve (Usually on distribution lines, not conduits) 

COLLECTION METHOD: 5cm or 300cm  

INSTALL TYPE: SPKR, DOMC for Domestic or SCSC for 
first valve off main that has both Sprinkler and Domestic 

DIAMETER: size of valve (use decimal number instead of 
fraction) 

TYPE: V=Valve, V_RS=Valve Resilient Seat, TV=Tapping 
Valve, TV_RS=Tapping Valve Resilient Seat, etc… 

NORMAL OPERATION POSITION: default of O 

NUMBER OF REDUCERS: default of 0; change to 
numerical value based upon how many reducers the valve 
has 

INSTALL DATE: global entry from Drawing Properties 

MANUFACTURER: global entry from Drawing Properties, 
found on plans or in specs 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total 
service area, etc… 

CLOSING DIRECTION: default of L; always L unless 
recycled water & MM31; use NA for AIRV, PITO & PRV's 
(all corps are L, even on Recycle) 
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Fireline Tap (Usually on distribution lines, not conduits) 

COLLECTION METHOD: 5cm or 300cm  

INSTALL TYPE:  SPKR, DOMC for Domestic or SCSC for 
first valve off main that has both Sprinkler and Domestic 

FITTING TYPE:  TEE, TAPSLV, SWIVEL_TEE, TAPSAD, 
WELD, CORP, SING_FLAN_OUT, etc…  

FIRELINE TAP NUMBER: assigned by Sales Administration 
- Plan Review Coordinator or Tap Sales Rep. (SPKR)  

CIS TAP NUMBER: assigned by Sales Administration - Plan 
Review Coordinator or Tap Sales Rep. (DOMC) 

DIAMETER: size of tap (use decimal number instead of 
fraction) 

INSTALL DATE: global entry from Drawing Properties 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total 
service area, etc… 
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Conduit Valve 

STATIONING AHEAD: default of NULL - ahead stationing 
on conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00)  

STATIONING BACK: default of NULL - back stationing on 
conduit or DIA pipe (decimal number only; ex: 500.00 for sta 
5+00.00) 

STATIONING LATERAL: default of NULL - station on 
crossing conduit or DIA pipe (decimal number only; ex: 
500.00 for sta 5+00.00) 

STATIONING LATERAL DESCRIPTIO: default of NULL - 
crossing conduit number or DIA PFW or NPW (all caps, no 
punctuation. - Ex. COND NO 94 or PFW-22681) 

INSTALL TYPE: who did the contract: CONT or DWD 

MANUFACTURER: found on plans or in specs 

RELOCATE DATE: date the existing valve was moved to a 
new location 

DIAMETER: size of valve (use decimal number instead of 
fraction) 

TYPE: AIRV, BFLY, PITO, V, V_RS, etc… 

VALVE FUNCTION: ISO, STUB, etc… 

NORMAL OPERATING POSITION: O for Open, C for 
Closed (use NA for AIRV, PITO & PRV's) 

COLLECTION METHOD: default of 300cm, GPS collection 
will over ride default 

OPERATIONAL METHOD: default of MAN (AUTO for AIRV 
& PRV; NA for Pitot; REMOTE for SCADA) 

OPERABLE: default of Y; change to N if Buried or 
inoperable (Use NA for AIRV, PITO & PRV's) 

CLOSING DIRECTION: default of L; always L unless 
recycled water & MM31; use NA for AIRV, PITO & PRV's 
(all corps are L, even on Recycle) 

INSTALL DATE: global entry from Drawing Properties 

CONDUIT NUMBER: global entry from Drawing Properties, 
no text - number field only 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing Properties; I000 (Denver Water) different if a district, 
total service area, etc… 
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Connector Valve 

STATIONING AHEAD: default of NULL - ahead stationing 
on conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00) 

STATIONING BACK: default of NULL - back stationing on 
conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00) 

STATIONING LATERAL: default of NULL - station on 
crossing conduit or DIA pipe (decimal number only; ex: 
500.00 for sta 5+00.00) 

STATIONING LATERAL DESCRIPTIO: default of NULL - 
crossing conduit number or DIA PFW or NPW (all caps, no 
punctuation. - Ex. COND NO 94 or PFW-22681) 

COLLECTION METHOD: 5cm or 300cm 

INSTALL TYPE: MAEX, IMPR, RELO, SYST, VALV, etc… 

MANUFACTURER: found on plans or in specs 

RELOCATE DATE: date the existing valve was moved to a 
new location. 

DIAMETER: size of valve (use decimal number instead of 
fraction) 

TYPE: BO, V, V_RS, TV, etc… 

VALVE FUNCTION: BO, ISO, PRV, STUB, etc… 

NORMAL OPERATING POSITION: O for Open, C for 
Closed (use NA for AIRV, PITO & PRV's) 

OPERATIONAL METHOD: default of MAN (AUTO for AIRV 
& PRV; NA for Pitot; REMOTE for SCADA) 

OPERABLE: default of Y; change to N if Buried or 
inoperable (Use NA for AIRV, PITO & PRV's) 

CLOSING DIRECTION: default of L; always L unless 
recycled water & MM31; use NA for AIRV, PITO & PRV's 
(all corps are L, even on Recycle) 

INSTALL DATE: global entry from Drawing Properties 

CONDUIT NUMBER: global entry from Drawing Properties, 
no text - number field only 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing Properties; I000 (Denver Water) different if a district, 
total service area, etc… 

  



 

Section 18.1 - CAD to ARG Tool Palettes & ARG Attributes  18.1-13 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

Pipe Fitting 

STATIONING AHEAD: default of NULL - ahead stationing 
on conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00) 

STATIONING BACK: default of NULL - back stationing on 
conduit or DIA pipe (decimal number only; ex: 500.00 for sta 
5+00.00) 

STATION LATERAL: default of NULL - station on crossing 
conduit or DIA pipe (decimal number only; ex: 500.00 for sta 
5+00.00) 

STATION LATERAL DESCRIPTION: default of NULL - 
crossing conduit number or DIA PFW or NPW (all caps, no 
punctuation. - Ex. COND NO 94 or PFW-22681) 

TYPE: BEND, P, SG_FLG_O, R, TEE, etc… 

JOINT TYPE: L, M, R, etc… - NA on Conduit pipe 

MATERIAL: CI, CONC, DI, etc… 

CORROSION PROTECTION: N, P, U, PW, etc… 

VERTICAL CHANGE: Y or N 

PIPE CLASSIFICATION: 50, 51, 150, etc…  

REHAB DATE: mm/dd/yyyy 

REHAB TYPE: default of Null - CML, CLN, EP, etc… 

COLLECTION METHOD: default of 300cm, GPS collection 
will over ride default 

FIELD VERIFIED: default of Y, always 

INSTALL DATE: global entry from Drawing Properties 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total 
service area, etc… 

CONDUIT NUMBER: global entry from Drawing Properties, 
no text - number field only; fill this in only if the fitting has a 
Station Ahead or Station Back 
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Main Valve 

COLLECTION METHOD: 5cm or 300cm 

INSTALL DATE: found on plans - mm/dd/yyyy 

INSTALL TYPE: MAEX, IMPR, RELO, SYST, VALV, etc… 

MANUFACTURER: found on plans or in specs 

DIAMETER: size of valve (use decimal number instead of 
fraction) 

TYPE: V, V_RS, BFLY, TV, TV_RS, etc… 

VALVE FUNCTION: default of ISO; STUB, PRV, CHK, NA) 

OPERATING METHOD: default of MAN (AUTO for AIRV & 
PRV; NA for Pitot; REMOTE for SCADA) 

OPERABLE: default of Y; change to N if Buried or 
inoperable (Use NA for AIRV, PITO & PRV's) 

NORMAL_OPERATING POSITION: default of O for Open, 
if Closed change to C (use NA for AIRV, PITO & PRV's) 

CLOSING DIRECTION: default of L; always L unless 
recycled water & MM31; use NA for AIRV, PITO & PRV's 
(all corps are L, even on Recycle) 

NUMBER OF REDUCERS: default of 0; change to 
numerical value based upon how many reducers the valve 
has 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing Properties; I000 (Denver Water) different if a district, 
total service area, etc… 
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Process Valve 

STATIONING AHEAD: default of NULL - ahead stationing 
on conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00) 

STATIONING BACK: default of NULL - back stationing on 
conduit or DIA pipe (decimal number only; ex: 500.00 for sta 
5+00.00) 

STATIONING LATERAL: default of NULL - station on 
crossing conduit or DIA pipe (decimal number only; ex: 
500.00 for sta 5+00.00) 

STATIONING LATERAL DESCRIPTIO: default of NULL - 
crossing conduit number or DIA PFW or NPW (all caps, no 
punctuation. - Ex. COND NO 94 or PFW-22681) 

INSTALL DATE: found on plans – mm/dd/yyyy 

INSTALL TYPE: MAEX, IMPR, RELO, SYST, VALV, etc… 

MANUFACTURER: found on plans or in specs 

DIAMETER: size of valve (use decimal number instead of 
fraction) 

TYPE: V, V_RS, BFLY, TV, TV_RS, etc… 

VALVE FUNCTION: NA, BO, ISO, PRV, STUB, etc… 

PROCESS LINE TYPE: Drain Line, Solids Line, Chemical, 
etc… 

NORMAL OPERATING POSITION: O for Open, C for 
Closed (use NA for AIRV, PITO & PRV's) 

COLLECTION METHOD: default of 300cm, GPS collection 
will over ride default 

OPERATIONAL METHOD: default of MAN (AUTO for AIRV 
& PRV; NA for Pitot; REMOTE for SCADA) 

OPERABLE: default of Y; change to N if Buried or 
inoperable (Use NA for AIRV, PITO & PRV's) 

CLOSING DIRECTION: default of L; always L unless 
recycled water & MM31; use NA for AIRV, PITO & PRV's 
(all corps are L, even on Recycle) 

NUMBER OF REDUCERS: default of 0; change to 
numerical value based upon how many reducers the valve 
has 

CUSTOMER CONTRACT ID: global entry from Drawing Properties; I000 (Denver Water) different if a district, 
total service area, etc… 
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Backflow Preventer 

COLLECTION METHOD: 5cm or 300cm 

BACKFLOW TYPE: AIRGAP, DBLCHK, RPZ, AVB, SVB, 
PVB 

LOCATION NOTES: Description 

MANUFACTURER: from Source 

WATER TYPE: T=Treated, R=Raw Water, RC=Recycle 

DIAMETER: size of backflow (use decimal number instead 
of fraction) 

INSTALL DATE: global entry from Drawing Properties 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total service area, etc… 

 

Master Meter 

COLLECTION METHOD: 5cm or 300cm 

METER TYPE: U, FMCT, COMP, TURB, FM, CUS 

CIS TAP NUMBER: premise number, if available 

CIS ACCOUNT NUMBER: see Asset Recording for 
information 

MANUFACTURER: from Source 

DIAMETER: size of meter (use decimal number instead of 
fraction) 

INSTALL DATE: global entry from Drawing Properties 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total 
service area, etc… 
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Other (Placeholder for Distribution Engineering) 

SUBTYPE: see Asset Recording for information 

NORMAL OPERATING POSITION: O for Open, C for 
Closed (use NA for AIRV, PITO & PRV's) 

 

 

 
Flow Meter 

COLLECTION METHOD: 5cm or 300cm 

FLOW METER TYPE: Sonic, Venturi, Mag, U 

SPRING LINE ELEVATION: per as-built or survey only 

MANUFACTURER: from Source 

DIAMETER: size of meter (use decimal number instead of 
fraction) 

INSTALL DATE: global entry from Drawing Properties 

WATER TYPE: global entry from Drawing Properties; 
T=Treated, R=Raw Water, RC=Recycle 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total service area, etc… 

 
Sampling Station 

WATER TYPE: T=Treated, R=Raw Water, RC=Recycle 

STATION NAME: Name comes from LIMS database in 
Water Quality 

 

 

Offset Valve Box 

OFFSET OPERATING DISTANCE: see detail drawing 

COLLECTION METHOD: Default of 5cm 
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Enclosure Entrance (GPS’d – not from drawings) 

ENTRANCE TYPE: RC, H 

COLLECTION METHOD: Default of 5cm 

 

 

 

Pump 

INSTALL TYPE: who did the contract: CONT or DWD 

SPRING LINE ELEVATION: per as-built or survey only 

PUMP NAME: per as-built or O&M 

PUMP TYPE: AHP, BP, CWP, MP, RWP, SP, WP, 
TURB, U 

MANUFACTURER: from Source 

COLLECTION METHOD: default of 300cm, GPS 
collection will over ride default 

INSTALL DATE: global entry from Drawing 
Properties 

WATER TYPE: global entry from Drawing 
Properties; T=Treated, R=Raw Water, 
RC=Recycle 

CUSTOMER CONTRACT ID: global entry from 
Drawing Properties; I000 (Denver Water) different if a district, total service area, etc… 

 

DW Well 

WELL NAME: see as-built or Annual Report 

DEPTH: see as-built or Annual Report 

GPM: see as-built or Annual Report 

COLLECTION METHOD: 5cm or 300cm 

INSTALL DATE: global entry from Drawing Properties 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total 
service area, etc… 
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Air Vent 

VENT TYPE: IND or RSD 

COLLECTION METHOD: default of 5cm 

INSTALL DATE: global entry from Drawing Properties 

CONDUIT NUMBER: global entry from Drawing 
Properties, no text - number field only 

CUSTOMER CONTRACT ID: global entry from Drawing 
Properties; I000 (Denver Water) different if a district, total service area, etc… 

 
Station Point 

STATIONING AHEAD: default of NULL - ahead stationing 
on conduit or DIA pipe (decimal number only; ex: 500.00 for 
sta 5+00.00) 

STATIONING BACK: default of NULL - back stationing on 
conduit or DIA pipe (decimal number only; ex: 500.00 for sta 
5+00.00) 

STATIONING LATERAL: default of NULL - station on 
crossing conduit or DIA pipe (decimal number only; ex: 
500.00 for sta 5+00.00) 

STATIONING LATERAL DESCRIPTIO: default of NULL - 
crossing conduit number or DIA PFW or NPW (all caps, no 
punctuation. - Ex. COND NO 94 or PFW-22681) 

DESCRITION: limit description (ex: End Casing) 

CONDUIT NUMBER: global entry from Drawing Properties, no text - number field only 

 
Meter Pit 

COLLECTION METHOD: 5cm or 300cm 

TAP NUMBER: assigned by Sales Administration - Plan 
Review Coordinator or Tap Sales Rep 

 

 

Tap 

COLLECTION METHOD: 5cm or 300cm 

TAP NUMBER: assigned by Sales Administration - Plan 
Review Coordinator or Tap Sales Rep. 

ADDRESS: Physical address 
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Section 18.2 

ARG Drawings for  

Capital Projects 
 

 

Overview - Section 18.2 

Internal Use: Full compliance 

Contractor Use: Reference only 

ARG drawings must be created for projects that are going to be posted to Denver Water’s GIS (E-map) system. 
To ensure the most current, accurate information gets passed along, the following steps must be utilized. 
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Workflow  

ARG DRAWING – As-Built to GIS Finalization: See the Engineering SharePoint Site – Capital Projects 
Procedures Manual – to find the most current workflows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Start a New Drawing 

Create a new drawing by clicking the Application Menu pull-down, select New and then Drawing: 
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The Select template pop-up window will appear, choose the DW-2014 C3D Template.dwt and click <Open>: 

 

 

 

 

 

 

 

 

 

 

 

 

Set Coordinates 

To set the coordinate system in the drawing, follow the steps in Section 11.0 – Coordinate Systems. To 
make this step easier a shortcut has been placed on the Quick Tools Tool Palette: 

 

 

 

 

Save the drawing. Use the proper naming convention – PTNO_ARG.dwg – and save the drawing to the 
Dsgn/As-Built/ACAD folder: 

 

 

 

 

 

 

 

 

 

 

 

 

Internal Tip:  Grid Coverage’s 

If you are unsure of which coordinate 
system to use, maps depicting the Grid 
Coverage’s can be found on the Survey 
SharePoint Site: 
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Drawing Properties 

Use the Drawing Properties to automatically populate the “global” fields of the ARG Attributes, see Section 

18.0 – CAD to GIS ARG As-Built Drawings:  

 

 

GPS Data (GPS Points) 

When GPS points (SHP files) are available they can be used to orient the project, gather important information 
and in some cases they can be used to automatically populate the ARG Attributes [see Section 18.1 – CAD 

to ARG Tool Palettes & ARG Attributes]. As of now there are various types of SHP files, however as 
processes become more standardized these will become easier to use. 

DW’s SHP files can be reduced to two categories: Non-Standard and Standard.  In most cases these will not 
be used together. 

Non-Standard is defined as: any GPS point (SHP files) not collected to the current DW standard; values will 
not translate directly into the ARG attributes.  These SHP files contain minimal information and should be 
primarily used for location purposes. 

 Naming conventions will be less consistent and all features will be grouped into one SHP file. For example 
a SHP file named 2011_11.shp may contain GPS points for hydrants, valves, fittings, etc. 

Standard is defined as: any GPS point (SHP file) collected to the current DW standard; values will translate 
directly into the ARG attributes.  

 Can easily be identified by the consistent naming conventions; 
each feature will be grouped together in a single SHP file. For 
example the SHP file named HYDRANT.shp will contain only GPS 
points for the hydrants related to that project. 

 

This graphic shows an example of a folder containing both Standard 
and Non-Standards SHP files: 

 

 

 

 

 

 

Typical naming convention for 
Standard SHP files 

 

List of Standard SHP Names: 

ACCESS_OPEN.shp 

AIR_VENT.shp 

BACKFLOW.shp 

CONDUIT_VALVE.shp 

CONNECTOR_VALVE.shp 

DW_WELL.shp 

ENCL_ENTR.shp 

FIRELINE_TAP.shp 

FIRELINE_VALVE.shp 

FLOW_METER.shp 

HYDRANT.shp 

HYDRANT_VALVE.shp 

MAIN_VALVE.shp 

METER_PIT.shp 

MSTR_METER.shp 

OTHER.shp 

PIPE_FITTING.shp 

PROCESS_VALVE.shp 

PUMP.shp 

SAMP_STA.shp 

STA_POINT.shp 

TAP.shp 

Non-Standard 

Standard 
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Connecting to GPS data (SHP files) 

The most efficient way to connect to SHP files is to drag and drop.  Using Windows Explorer navigate to the 
Dsgn/GPS/Export* location. Select the desired SHP files and drop into Model Space: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: File locations may vary. 

The Task Pane and Model Space will display the newly added SHP files as various shapes and colors: 

 

 

 

 

 

 

 

 

 

 

 

NOTE: All Map Features must be removed before sending to ARG. 

 

 

Windows 
Explorer 
window 

Drag & Drop 
cursor 

Model 
Space 
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Remove SHP References 

The SHP files must be disconnected and removed from the drawing once finished using them. In the Task 
Pane, click the Data icon and select Connect to Data…: 

 

 

 

 

 

 

 

 

In the Data Connect fly-out palette, right-click on the SHP connection (typically SHP_1) and select Disconnect. 
Repeat the right-click process and select Delete: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Verify Delete Connection pop-up window will appear, click <OK>: 

 

 

 

 

 

 



 

18.2-8 Section 18.2 - ARG Drawings for Capital Projects    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
Differing Coordinate Systems 

If the SHP files are on a different Coordinate System than the current drawing, they must be edited. To do this, 
while in the Data Connect fly-out palette, select the SHP connection and click the Edit Coordinate Systems 
button: 

 

 

 

 

 

In the Edit Spatial Contexts pop-up window, pick the name and click <Edit>: 

 

 

 

 

 

 
The Select Coordinate System dialog window will appear. Choose the appropriate Coordinate System based on 
the current project. Click <OK> when finished: 

 

 

 

 

 

 

 

 

 

 

 

The Edit Spatial Contexts pop-up window will reappear, click <OK>: 

 

 

 

 

 

Tool Tip:  Coordinate System 

Double-clicking in the Override field 
will also bring up the Select 
Coordinate System dialog box. 
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Import GPS Data 

Use the following steps to import GPS points (SHP files) and translate them to ARG Attributes (for use with 
standard GPS points). 

On the Quick Tools tool palette, click Import from Files… (shp’s), the Import Location window will appear. 
Navigate to the project folders’ GPS location - typically Dsgn/GPS/Export - and select ALL of the SHP files 
desired; click <OK>: 

 

 

 

 

 

 

 

 

 

 

The Import window will appear; in the Saved profiles section click <Load…>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tool Tip:  Files of Type 

Make sure ESRI Shapefile 
(*.shp) is selected. 

ATTENTION 
The names of the SHP files must be “Standard” 

for this procedure to work properly. 
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In the Load Profile pop-up window navigate to …\DW CAD\DW CAD Standards; select the 
SHPtoBLOCK_NOCS.ipf file and click <Load>: 

 

 

 

 

 

 

 

 

 

 

The Import pop-up will reappear. Where applicable, change the Drawing Layers to the appropriate ARG layers, 
click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Changing layers may be done manually as well. 

On the Quick Tools Tool Palette, click Synchronize Attributes; this will add the fields, (links to from the 
Drawing Properties) to the ARG Attributes: 
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XREF Survey/Civil 

XREFs can be used to ensure the drawing follows the proper alignment and gets placed in the correct location. 
The purple boxes in the example below are the locations of the GPS points (SHP files). Everything else depicts 
the XREF’d drawing, notice how the two closely line up indicating the drawing is in the proper location:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Detaching 

Once the XREF is no longer needed it must be detached from the drawing before being sent to the Asset 
Recording Group: 
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Placement of Line and Point Symbols 

Using the XREF’d drawings, SHP files, etc… utilize the ARG tools on the CAD to ARG Tool Palette to recreate 
the waterline alignment - utilize the OSNAP commands: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Continue along entire length of project utilizing the ARG tools on the CAD to ARG Tool Palette. Pay close 
attention to the profiles in the plan set to add any vertical information: 

 

 

 

 

 

 

 

 

 

 

 

 

 

New piece of pipe 

drawn using CAD to 

ARG Line Symbols tools 

ARG Attribute 

added with GPS 

points (SHP files) 

Where applicable, stations need 

only to be decimal numbers. Do 

not add “STA” or “+” – leave the 

NULL default if no stationing 

Manually placed 

ARG Attribute 
Cells with defaults may be 

overwritten as needed 

STA_LAT_DS = lateral 

description (all CAPS 

no punctuation) 

Grayed cells indicate fields linked 

to the Drawing Properties and 

are referred to as “global”. These 

links can be broken as needed 

Previous/Next buttons shows 

additional cells to be filled 

Vertical bend shown without 

stationing, do not add 

stationing to attribute. Vertical bend shown 

with stationing, add 

stationing to attribute 
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Using the As-built drawings and Inspector’s notes, begin recreating the “new” waterline alignment, including all 
appurtenances. Be sure to use the appropriate tools\buttons from the ARG tools on the CAD to ARG Tool 
Palette [see Section 18.1]: 

The highlighted items in this example 
shows features identified to be included 
in the ARG drawing.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This example shows what the .dwg 
file will look like once the items 
highlighted above have been 
added.  
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Placement of Polygon Symbols 

On the CAD to ARG Tool Palette there is a section labeled Polygon Symbols; these buttons will be used to 
represent vaults, manholes or other specified structures. 

The most commonly used button will be the Enclosure button, used mainly with manholes and vaults [see 
Section 18.2 for use and proper naming schemes]. 

When the plan and profile set indicate the use of a manhole, the exact location in relation to the waterline and 
valves are very important.  Review the detail referenced in the drawing, and place the polygon according to the 
dimensions given. Keep in mind symbology in plan view may not be accurate and may be used for graphic 
representation. 

This example shows the 
plan view of the 2 – 2” 
Air Valves w/ 20” 
Access MH, of the 
detail below. 

 

The example below shows the corresponding detail of the 2” AIRV above: 

 

 

 

 

 

 

 

 

 

 

 

 

 

This example shows Line, polygon, and 
attribute placement, in Model Space, of 
the CAD .dwg; the polygon has been 
placed in the drawing according to the 
detail. 

 

 

 

 

 

Tool Tip:  Access Opening (w/ Air Valves) 

ACS are always placed on the side of the lower station 
number. These access opening do not need stationed. 
See the Pipe Rules: 
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Using FDO for References & Tie-in 

FDO is the interface used in CAD to access GIS data and imagery.  Refer to Section 8.0 of the CAD 
Standards Manual for a full explanation.  

 

 

 

 

 

 

ARG Drawing Cleanup 

Within Model Space of the project drawing, turn off all layers except prefixed “ARG” layers. On the Quick Tools 
Tool Palette, click Drawing Cleanup…; follow the steps in Section 17.3. 

***Remember always run a spell check on all drawings*** 

  

ATTENTION 
Each project is unique and may require different methods of tying into existing projects.  Some 

projects will maintain stationing, while others will use the GPS points or GIS. 
 

If it is uncertain which method to use on a project a quick meeting may be set up with 
representatives from the Distribution or Design Drafting, ARG and TSS. 
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Section 18.3 

ARG Drawings for  

Distribution Engineering 
 

Overview - Section 18.3 

Internal Use: Full compliance 

Contractor Use: Reference only 

The intension of this section is to streamline the Distribution As-Built process and workflows.  All 
steps are in compliance with Denver Water’s CAD Standards and will be followed as closely as 
possible, with the understanding that every project is unique and may require special 
circumstances.  

Distribution Record Drawings are the final plan sets created to document a historical record of 
constructed site conditions upon the completion of a project.  

In cases where deviation from or clarification of a reference CAD related step is needed, 
additional information has been included. 
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Supporting external documents 

Throughout this document, other documents are referenced and can be found in the following locations: 

 

 Domain List  Asset Recording Dashboard 
 Pipe Rules  Asset Recording Dashboard 
 “Matrix”  Database Userguide 
 Project Tracker-Distribution As-builts   Userguide  
 SOP: Distribution As-Builts  Userguide 
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Setting Up Sheets 

It is the discretion CAD Technician’s discretion to determine when the COVER and WATER PLAN sheets are 
created.  In some cases it is easier to set them up on the front end of a project and work through the locked 
viewports, and in other cases it’s easier to set the sheets up after the work has all been completed in Model 
Space.  For documentation purposes the set-up of sheets is being shown at the end of the project. 

The Example Sheets included in this section for the different job types indicate where most components can be 
found and the “how to’s” of using them:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following may be useful when setting up sheets: 

 Use Sheet Set Manager to modify the Title Block and cover information – do not double click, or use the 
Properties palette to edit the title block unless specified on the Example Sheets 

o It is suggested to fill out as many Sheet Set properties as possible before any sheets are added 
to lessen edit time and keystrokes by the user 

 Viewports on the Cover sheet are for guidance only, they can be removed and/or manipulated as 
needed 

 On the Cover sheet and title block, additional grips (shown as triangles) have been added to allow for 
more space with Project Title and Project Descriptions 

 Viewports go on layer _VPORT and should always be locked  
o The maximum scale of a drawing is 1” = 40’ 
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SHP References 

Before proceeding to the “Query Data” step in Section 8.0-9-FDO Instructions, the inspector’s GPS points (SHP 
files) can be loaded to help determine the project area in the drawing:  

 

 

 

 

 

NOTE: This is optional to help verify the project location and must be done in AutoCAD Map 3D 2016. 

 

 

 

In the Task Pane, on the Display Manager tab, click the Data icon and select Connect to Data…: 
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The Data Connect fly-out palette will appear. Choose Add SHP Connection from the list on the left and click the 
<SHP> button: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Open pop-up window will appear. Navigate to the project folder’s GPS location 
(PTNO/dwg/DIST/GPS/Export). Select ONE of the SHP files (preferably MAIN_VALVE) and click <Open>: 
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NOTE: The intent of this step is to locate the project area on the screen as a precursor to Querying Data. 

In the Data Connect fly-out palette, click <Connect>; then <Add to Map>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Tip: Check 
Coordinate 
System 

Imported SHP files 
should have the 
proper Coordinate 
System already 
loaded. 
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In Model Space, zoom extents.  The newly loaded SHP files should appear as markers elsewhere in the 
drawing (from where layers are currently loaded): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using the Zoom/Window command, zoom in on these markers: 

 

 

 

 

 

 

 

 

 

  

Location where 
layers are 
currently 
loaded 

 

Newly loaded SHP 
markers  

=  
Project Location 
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Using the RECTANGLE (REC) command, draw a rectangle around the SHP files, this is will be used as a 
Query reference:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remove SHP References 

The SHP files must be disconnected and removed from the drawing. In the Task Pane, click the Data icon and 
select Connect to Data…: 
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In the Data Connect fly-out palette, right-click on the SHP connection (typically SHP_1) and select Disconnect. 
Repeat the right-click process and select Delete: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Verify Delete Connection pop-up window will appear, click <OK>: 
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PROJECT DRAWING USING SHEET SET MANAGER 

The Project Drawing must now be created.  If CAD is not already open, re-launch it using the Desktop Icon, or 
another preferred method. 

 

 

 

 

The Sheet Set must be created first and then the drawing. For this process, See [Section 7.0-Sheet Set 
Manager]. 

 

 

Sheet Set Tips 

Sheet Sets shall be named with the PT NO, discipline and SSM: (i.e., PTNO_DIST_SSM), and saved in the 
DIST folder of the appropriate project:  

 

 

 

 

 

 

 

 

It is important to remember creating the Sheet Set does not create a drawing; they exist independently of each 
other. The image below shows only the newly created Sheet Set, without any “sheets”:  
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When creating a new sheet it is important to remember that any time the word file is mentioned, an actual 
drawing (with a .dwg extension) is being created: 

The Project Title and Project Description (edited within the Sheet Set properties) will vary depending on the 
job type.  The Project Title stays the same on every sheet (Sheet Set Property) and the Project Description may 
vary from sheet to sheet, but is not typical. T&D jobs and Contractor jobs receive this information from slightly 
different locations. 

When populating the City Pipe Cover Page and Title block the information shall match the proposed set of 
plans, it is helpful to think about what Project Title and Project Description mean: 

 

 

 

 

 

 

 

 

For Contractor Installed (Private Pipe) the information shall match the approved set of plans, and/or Project 
Tracker: 

 

 

 

 

 

 

 

 

Always REGEN the drawing after Sheet Set properties have been modified, save changes.  

 

 

 

 

 

 

Project Title = Where is 
the Project? 

 
Project Description = 
What work was done? 

 



 

Section 18.3 - ARG Drawings for Distribution Engineering  18.3-13 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

FDO Base Information 

While in Model Space type INSERT at the command line.  Browse to the project location and select the desired 
drawing, click <Open> and see [Section 8.0-FDO Instructions], to see the specifics on inserting the FDO 
drawing: 

 

 

 

 

 

 

 

 

 

  

 

 
 
 
 
 

NOTE: When there is Survey Data an XREF would be performed in place of an Insert of FDO information,  
see Page 59 of the CAD Manual. 
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Sketch Waterline 

Using a “junk” layer, such as G-NPLT set current, sketch in the waterline using the inspection notes, GPS 
points, Engineering Standards, E-Map, and any other supporting applications or documents. This is a difficult 
process to fully document and may vary slightly on a project basis. 

When drawing pipe deflection, the Distance Deflection command may be very useful. To use this command 
another command must be active, such as PLINE. Once the first point is selected while in the PLINE command, 
navigate to the Home tabs’ Draw panel:  

 

 

 

 

 

On the Draw panel pick the line pull down and select Create Line by Deflection: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Deflection 
Distance 

Alternately this command 
can be found on the 
Transparent Commands 
toolbar: 

 

 

 

Or ‘DD can be typed at the 
command line while in the 
PLINE command: 
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Follow the command prompt to utilize the Deflection Distance command; the first point selected should be the 
closest point to angle desired, and then work backwards toward the ending point:  

 

 

 

 

 

 

 

 

 

 

 

Once the ending point is selected the command line will prompt the user to specify an angle, type in the desired 
angle and hit Enter: 

 

 

 

 

 

 

 

 

 

The line will now reflect the desire angle, the line distance can be typed in or just pick a point on the screen: 

 

 

 

 

 

 

 

First point 
selected 

 

Ending point 

 



 

18.3-16 Section 18.3 - ARG Drawings for Distribution Engineering    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
Adding a Pipe Network 

For projects without an alignment, use the following process (typically Private Pipe and Contractor installed 
jobs).  On the Home tab, Create Design panel (of the Ribbon), click the Pipe Network pull-down and choose 
Pipe Network Creation Tools: 

 

 

 

 

 

 

 

The Create Pipe Network pop-up will appear, match the options as close to the example below as possible, and 
click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Network name:  
Choose a name that is 
reflective of the work 

being done. 

Network parts list: 
Most of the time Water 

will be main choice, 
unless a network is 
being created for 

Abandoned or 
Recycled Water. 

Label styles: At this 
time the labels styles 

can be left as <none>. 



 

Section 18.3 - ARG Drawings for Distribution Engineering  18.3-17 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

A floating toolbar will appear. Leave the structures as Null; select the correct pipe material and size from the 
Pipe List pull down; choose how to draw the network using the proper button (see example below): 

 

 

 

 

 

 

 

 

 

 

The command line will prompt Specify the structure insertion point; utilize OSNAP to pick the correct insertion 
points, trace along the previously created ARG information – notice Null Structures are being added at each 
node; hit Enter once finished: 

 

 

 

 

 

 

 

The Null Structures can now be replaced by swapping parts (found on the contextual ribbon or by right-clicking) 
and choosing the appropriate appurtenance, click <OK>:  

 

 

 

 

 

 

 

 

 

Tip: PVC 

For As-built drawings the “PVC” fittings and structures do 
not need to be selected from the Parts List. This will help 
with labeling later. 
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Each symbol will need to be reviewed as it is placed, to make sure the rotation and draw/display order is 
correct: 

 

 

 

 

 

 

 

 

 

 

Annotate Pipe Network 

Once the entire pipe network is finished the plan is ready to be annotated and labeled. On the Annotate tab, of 
the ribbon, click the Add Labels button [Section 13.0-Labeling & Annotation]: 

 

 

 

 

 

The Add Labels pop-up will appear. Choose Pipe Network, under Feature, and Single Part Plan, under Label 
type and Mains under Pipe label style:   

 

 

 

 

 

 

 

 

 

Tip: Display Order 

The Display order of an object can be modified by right-clicking once the object is selected 

 

Incorrect 
rotation and 
draw/display 

order. 

Correct 
rotation and 
draw/display 

order. 
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Structure Label Styles 

The Structure label style consists of 5 different label types; the following examples show what each usable label 
style looks like:  

Mains – Structures and Valves 

Automatically draws a masked text box around the text, and includes a leader when moved:  

 

 

 

 

 

Mains – Structures and Valves [Child]  

Does not include a text box or leader when placed or moved, includes marker for label placement: 

 

 

 

 

 

Mains – Structures and Valves [As-Built] 

Automatically draws a masked text box around the text, and includes a leader when moved. Also includes an 
approximate sign as a separate text component: 

 

 

 

 

 

Mains – Structures and Valves [As-Built] [Child] 

Does not include a text box or leader when placed or moved. Also includes an approximate sign as a separate 
text component, and a marker for label placement: 

 

 

 

 

 

Used when labeling GPD’d 
(5cm) features.  

 

Used when labeling GPD’d 
(5cm) features. 

 

Used when labeling user-
defined (300cm) features. 

 

Used when labeling user-
defined (300cm) features. 
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Each of the 4 previously listed label styles will include a masked text box and leader when the label is moved off 
of the pipe: 

 

 

 

 

 

The “Child” label styles include a symbol that is useful when stacking notes in the same text box.  Use the cyan 
colored grips to move the annotation to the desired location. When placing an additional label, snap to the 
center of the marker to line up the labels: 

 

 

 

 

 

 

 

 

 

 

 

 

Note: OSNAP “nearest” when lining up with a text box 

Civil 3D labels tend to “jump”, to avoid this pin each label once it is placed.  Select the desired label, right-click 
and choose Toggle Label Pin; the label will now show a pushpin: 

 

 

 

 

 

 

 

 

Additional label. 

Line indicating “drag” 
direction of label. 

Label being snapped to 
center of marker. 
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Edit Label Text 

Each label may need to be modified, either to remove stationing, add pipe lengths, expand text boxes or various 
other reasons.   

Select the label to be modified, right-click and choose Edit Label Text:  

 

 

 

 

 

 

 

The Text Component Editor – Label Text pop-up window will appear. The window on the right of the pop-up is 
where the text can be modified.   

Begin by removing any text not needed in the label, such as stationing. 

To expand text boxes, place the cursor after the last line of text and hit Enter as many times as needed, be sure 
to include a space upon the last Enter. Click <OK> when finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The”Approx” (≈) sign is a separate component of each applicable label style and must be edited separately. 
After a label is edited the ≈ sign may appear to be out of alignment: 

Stationing has been 
removed. 

 

How modified text 
box now appears. 
Move additional 

labels into text box. 

 

Shows how many 
lines are being 

represented the in text 
box. 

 

Cursor showing space 
was included upon 

last Enter. 
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Select the label, right-click and choose Edit Label text, the command line will prompt the user to Select a text 
component to edit, pick the ≈ symbol in the label: 

 

 

 

 

 

The Text Component Editor – Label Text pop-up window will appear, showing only the ≈ sign.  To move the ≈ 
sign up, click above it and hit Backspace on the keyboard. Alternately to move it down hit Enter. Click <OK> 
when finished:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ≈ sign now appears 
in the proper place. 
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Add an Abandoned Pipe Network 

Follow the same steps for Adding a Pipe Network, [Page 40, this section], except choose Abandoned Water, 
for the Network parts list; name the network appropriately: 

 

 

 

 

 

 

 

 

 

 

 

Leaving the line work in place, draw on top of it. The nodes at any intersections will not plot:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NULL structures do 
no plot. 
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Quantity Takeoff 

The Cover sheet, along with Matrix, requires a count for all pipe, valves, hydrants, etc.  Civil 3D comes with a 
tool that can help automate this process.  

On the Analyze tab, QTO panel, of the ribbon (while in the project drawing), click Takeoff: 

 

 

 

 

 

The Compute Quantity Takeoff pop-up will appear, use the settings shown below, and click <Compute>. The 
Quantity Takeoff Report window will appear, select the desired Summary type:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This tool builds an accurate list of all the 
pipe network objects in the drawing and 
creates a report. This report can be used 
to help with the “accounting” of a project.  
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The Specify DWF File pop-up will appear, navigate to the project’s DIST folder. Name the DWF accordingly 
(PTNO_DIST_QC_1.dwf), click <Select>: 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Do not overwrite DWF’s; 
subsequent QC DWF’s will be 

numbered: 

 PTNO_DIST_QC_2.dwf 
 PTNO_DIST_QC_3.dwf 
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DWF Markups in CAD 

Open the Project Drawing using the Sheet Set. 

 

Once the drawing is open, navigate to the Home tab on the ribbon, click the Palettes pull-down and click the 
Markup Set Manager icon. The Markup Set Manager palette will appear: 

 

 

 

 

 

 

 

 

 

 

Alternately, type _markup at the command line. 

 

In the Markup Set Manager palette, select the down arrow next to Open… and choose Open…. The Open 
Markup DWF dialog window will appear, navigate to the previously saved DWF file (now marked up) and click 
<Open>: 
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The Markup Set Manager palette will show the selected DWF, listing all sheets in the file. Use the plus sign to 
expand the sheets to see any markups:  

  

 

 

 

 

 

 

 

 

 

Double-click on one of the markups to show them in Paper Space within the Project Drawing:  

 

 

 

 

 

 

 

As each markup is corrected in the drawing, change the Markup status (under Details) accordingly: 
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Once all markups have been addressed, right-click on the DWF name and select Close Markup DWF: 

 

 

 

 

 

 

Once opened, the DWF file will reflect the markup changes with highlights:  

 

 

 

 

 

 

 

 

 

Following the steps in Section 16.4 – Electronic Plots (PDFs & DWFs), this document, create a new DWF, 
name accordingly. 
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Section 18.4 

Drawing Cleanup Tool for  

ARG Drawings 
 

 

Overview - Section 18.4 

Internal Use: Full compliance 

Contractor Use: Reference only 

It is important that ARG data is cleaned up, to make the translation to GIS easy and accurate. 
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On the CAD to ARG Tool Palette, select Drawing Cleanup…: 

 

 

 

The Drawing Clean up – Select Objects window will appear, click <Load>: 

 

 

 

 

 

 

 

 

 

 

The Select Drawing Cleanup Profile window will appear; navigate to the DW CAD folder, select the QA_QC.dpf 
and click <Open>: 

 

 

 

 

 

 

The Select Objects pop-up may 
appear, click <OK>: 

 

 

 

 

 

 

 

 



 

18.4-4 Section 18.4 - Drawing Cleanup Tool for ARG Drawings    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
In the Drawing Cleanup – Select Objects window, under Objects to include in drawing cleanup choose, Select 
manually: then click the selection button to the right. In model space, window all objects to be reviewed, hit 
enter (or right-click); then click <Next>: 

 

 

 

 

 

 

 

 

 

 

 

 

In the Drawing Cleanup – Select Actions pop-up the “Actions” have already been preselected, the Cleanup 
Parameters may need adjusted per users’ preference (see Select Actions); click <Finish>: 

 

 

 

 

 

 

 

 

 

NOTE: See Select Actions for details about each action. 

If there were no errors detected in the drawing the command prompt will appear similar to the example 
shown below:  

 

 

 

Windowed 
objects in model 
space. 
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Drawing Cleanup Errors 

In the Drawing Cleanup Errors pop-up the first Cleanup action with detected errors is selected; expand the 
Cleanup Action, by clicking the plus sign, to display the list of detected errors: 

 

 

 

 

 

 

 

 

 

When the error is selected from the list, it will automatically zoom to the first error, and be shown with a 
temporary marker (dashed line): 

 

 

 

 

 

 

 

 

 

To zoom closer to the selected error use the Zoom settings. Uncheck Auto Zoom, type the desired number in 
the Zoom % field, and then click <Zoom>: 

 

 

 

 

 

 

 

 

 

 

Error selected from 
list. 

Temporary marker as 
shown in model 
space. 

Temporary marker as 
shown in model space. 
Note the size difference in 
relation to other features. 
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Decide whether the error is valid or not. If it is not, click <Remove>; if it is, click <Mark>: 

 

 

 

 

 

 

 

 

 

 

(1) By clicking the <Next> button the temporary marker will move to the next error within the current 
Cleanup Action;  

(2) Click <Zoom> to see the error on screen; 

(3) Then click <Mark>, <Remove> or <Fix>     ;  

(4) Once finished marking all errors within the selected Cleanup Action click <Close> 

 

 

 

 

 

 

 

 

 

 

Note:  To help reduce the margin of error, do one Cleanup Action at a time so as not to confuse the errors. See Review Drawing 
Errors to correct the errors, then move on to the next step, after this one, for marking additional Cleanup Actions. 

 

 

 

 

 

 

If the error was marked, the 
marker now appears as 
continuous linetype and 
physically exists in drawing. 

Tip: Marking 

Keep in mind the marker size is 
always 5% of the screen area, 
be sure 0 is set as the current 
layer and turned ON before 
selecting <Mark>. 

 

Next error as shown in 
model space after the 
<Mark> button has been 
clicked. 
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If there is more than one cleanup action, select the current Cleanup action, then click <Next Action>; this will 
display the next set of Cleanup Actions with errors, repeat previous steps for marking each error: 

 

 

 

 

 

 

 

 

 

Review Drawing Errors 

The following is just one example showing how to review errors.  Each user may have a different preference, 
this is just a guideline. 

Each marker placed, using the Drawing Cleanup, is now an AutoCAD block. To search for these blocks the user 
can utilize the Quick Select tool by either clicking the Quick Select button on the Properties palette or by right-
clicking in model space and choosing Quick Select…: 

 

 

 

 

 

 

 

 

 

An error window may pop-up, click <OK> and move on to the next step:  
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In the Quick Select pop-up window, select the following options: Apply to: Entire Drawing; Object type: Block 
Reference; Properties: Name, Operator: = Equals.  In the Value pull down there should be blocks prefixed with 
MAP_CLEAN, select one of these and click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

In model space the markers selected will be highlighted with grips; zoom into these to assess the errors and 
determine how they need to be fixed:  
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Example: This particular error is a zero length object and can be checked by windowing and reviewing the 
properties: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Simply erase the zero length object, and erase the Marker, then move on to the next error following the 
previous steps. Once all errors have been rectified refer back to the Drawing Cleanup Errors section of this 
document. 

 

Fix Drawing Errors 

Walk through the following steps to rectify errors using the Drawing Cleanup tools.  

While in the Drawing Cleanup Errors window, and zoomed to an error, determine whether to use the tool to fix 
the error. If yes, simply click <Fix>, notice the temporary marker disappears. When zoomed into the area of 
interest the error has been fixed: 

 

 

 

 

 

 

 

 

 

 

 

Windowing  

Properties showing zero 
length object. 
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To double check use a crossing window, select the grip and move the cursor off to the side; the user can 
determine if the error was fixed if all items move together; press Esc to cancel without changing location of grip: 

 

 

 

 

 

 

Select Actions 

In the Drawing Cleanup – Select Actions pop-up window, each Cleanup Action can be selected individually by 
choosing from the Cleanup Actions list and clicking <Add>, this will copy the action to the Selected Actions 
column. Following is a description for each Action: 

 

General Description: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Crossing 
window. 

All items have moved 
indicating error has been 
fixed. 

Options: Determines if errors are fixed 
automatically or if the user wants to 
review each error - ALWAYS select 
Interactive. 

Cleanup Parameters: Each action has a unique 
set of parameters that may need to be 

adjusted per project. 
See following sheets for brief descriptions. 

 
Add/Remove buttons:  Adds and Removes 

selected actions to/from the Selected Actions 
list 

Help: Use this for more in depth descriptions 
on each action. 

Tip: Errors 

Some Cleanup Actions may 
cause null errors. 
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Delete Duplicates 

Locates objects sitting on top of each other: 

 

 

 

 

 

 

 

 

 

 

 

 

Zero Length Objects 

Locates lines with zero-length - for example, snapping to the same endpoint twice: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cleanup Parameters: 

Tolerance is set to 0 by 
default.  This will alert 
the user to any 
duplicate objects that 
share the same 
location. 

The items checked 
indicate what objects 
the cleanup tool will 
look at in the drawing. 

Cleanup Parameters: 

No parameter to set on 
this Action. 
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Break Crossing Objects 

Locates areas where two or more lines meet or cross and breaks the lines at the intersection: 

 

 

 

 

 

 

 

 

 

 

 

 

 

EX: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cleanup Parameters: 

No parameters to set on 
this Action. 

Example shows instance where 
the user would NOT Break 

Crossing Objects. 
Example shows instance where 
the user WOULD Break Crossing 

Objects. 

TAP 

vs. 

FITTING 

Tip: Polygons 

It may be useful to turn off layers that 
house polygons, such as enclosures and 
structures, as this will prompt the user to 
break objects in incorrect locations. 
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Snap Clustered Nodes 

Locates endpoints of lines near each other (within a specified tolerance radius) and snaps endpoints together.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 EX: 

  

Cleanup Parameters: 

Tolerance is set to 0.5 
by default; this defines 
the radius distance at 
which the cleanup tool 
will look for Clustered 
Nodes. 

The endpoints of lines 
that aren’t snapped to 
an ARG Attribute will 
show up as errors. 

Line that appears to snap at the correct 
point. 

Once zoomed in it is clear the 
endpoint of line is not 

snapped to the ARG 
Attribute. 
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Section 19.0 
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Overview - Section 19.0 

Internal Use: Full compliance where applicable  
Contractor Use: Full compliance where applicable 

At DW there are two types of as-built drawings: one for historical record with the Records and Documents 
Administration (RDA), and one for posting to GIS with the Asset Recording Group (ARG). Typically Design 
Drafting and Distribution are the groups to create these drawings. Every project is submitted to RDA but not 
every project is posted to DW’s GIS system, which should be determined by ARG at the onset of a project. 

Use the steps in the following subsections to successfully create the Record As-built Drawings. The content 
of these Sections will only contain information as it applies to CAD practices and tools. Other applications used 
in collaboration with these CAD functions may be captured in some documentation.  

 See Section 5.0 – Example Sheets, and it’s subsections for specific information related to plan 
creation  

 See Section 18.0 – CAD to GIS ARG As-Built Drawings, and its subsections, for related As-built 
information  
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Section 19.1 

Record As-Built Drawings for 

Capital Projects 
 

 

Overview - Section 19.1 

Internal Use: Full compliance where applicable  
Contractor Use: Full compliance where applicable 

The intention of this section is to streamline the Workflows and As-Built process within Design Drafting, by 
documenting CAD related steps and review the As-Built Record Form that tracks each project.  All steps comply 
with Denver Water’s CAD Standards and shall be followed as closely as possible, with the understanding that 
every project is unique and may require special circumstances. 

Many of the processes listed in this document are not exclusive to the As-Built process and can be utilized on 
other projects. 

 

Supporting documents 

Throughout this document several other documents will be referenced, and can be found in the following 
Dashboard locations: 

Engineering – Project Procedures 

Capital Projects Procedures Manual (CPPM) 
 Workflows 
 As-Built workflow 
 As-Built to ARG workflow 

 
Project Management/Design Drafting 

 As-Built Record Form 
 ARG Minimum Requirements List (for Legacy Projects) 

 
Asset Recording Group  

 Domain List  
 Pipe Rules 

 
Survey 

 Grid Coverages 

  



 

19.1-2 Section 19.1 - Record As-Built Drawings for Capital Projects    

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 
As-Built Record Form 

The As-Built Record Form is a new document procedure to help track where any project is at any given time.  
The form is based off lessons learned from issues with “closing out” As-Built records.  This form will remain as a 
physical copy and is to be maintained by the As-Built Supervisor until the project has been completed and then 
scanned to the respective Project folder. 

 

 

 

 

 

Step 1: 

The As-Built Supervisor will meet with the Asset Recording Group to determine whether the project will need to 
be posted to E-Map: 

 

 

 

 

 

 

Step 2:  

Some projects already have GPS Points associated with them.  Typically the GPS points will be located in the 
GPS folder within Dsgn or Srvy. If there is not GPS associated with the project then a request can be sent 
to Survey. 

 

 

 

 

 

 

 

 

Standard: any GPS point collected to the current standard - where the values will translate directly into 
the ARG Attributes 

Non-Standard: any GPS point not collected to the current standard - values will not translate directly 
into the ARG Attributes.  Minimal information, and used primarily for location only. 

 

 

Add Project 
Name here 

Add Project Tracker 
Number here 

ARG Representative to fill out 
reasons why project will or 

will not be posted to E-Map.  
Sign and Date Check the 

answer 

Check each 
applicable answer 
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Step 3: 

This section is to be filled out each time the physical plans exchange hands between the Engineers and 
Drafters: 

 

 

 

 

 

 

 

See the Engineering SharePoint Site – Project Management/Design Drafting – to find the most up-to-date As-
Built Record Form. 
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Record Drawing Projects Overview 

Record Drawing refers to any project designed using the current CAD Standard.  Since these projects were 
completed with the “new” way of thinking Non-Legacy projects have their own workflow and file management 
system. 

As stated previously, Legacy refers to any project designed before the 2011 CAD Standards.  Since these 
projects were completed with an “old” way of thinking Legacy projects have their own workflow and file 
management system. 

Workflow  

See the Engineering SharePoint site – Capital Projects Procedures Manual – to find the most up-to-date 
Workflows: 

 

 

 

 

 

 

 

 

 

 

 

File Management 

The drawings (.dwg) and Sheet Sets (.dst) should reside in the Dsgn folder and will be modified from this 
location. The archived files, which will be .zip files, will be placed in the folders that correspond with each 
milestone (Final for Bid, Final for Construction, etc.). Archives should have been performed at the end of each 
milestone – see Section 7.1 – Archiving with Sheet Set Manager.  

 

 

 

 

 

 

 

 

 

NOTE: Electronic plots (PDFs and DWFs) should be saved into the Milestone folders as well, see Section 6.1 – File Management. 

“Milestone” folders – 

save Archived .zip files 

in these folders 

Top Tier Folder: 
All drawings should be 
located in this folder 

ATTENTION 
Do NOT move or copy the drawing 

files into the As-Built folder! 
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Sheet Set Manager 

Most projects should already have a Sheet Set created that should be stored in the Dsgn folder. For the 
remaining duration of the project the Sheet Set Properties will be modified to reflect the As-Built revisions: 

 

 

 

 

 

 

 

 

 

Project Drawings 

It is important to maintain the integrity of the electronic drawings as they stood at the time of the design.  In 
order to do this the files that reside in the Dsgn folder will be modified. 

 

Drawing Standards 

Project drawings’ CAD Standards are to remain “as-is” from the time of the design.  Since these projects were 
designed to the current CAD Standard it should not be necessary to update layer names, colors, linetypes, etc.  

If the project was broken out into several drawings DO NOT combine them into one drawing, maintain each 
drawing independently.  By combining drawings the margin of error is greater since each drawing has individual 
settings that may not transfer or combine well. 

DO NOT rename .DWGs – this will break the link to the Sheet Set. 

Delete unused layout tabs if they are not used as part of the final as-built plan set. 

For example, this plan set only has 7 sheets and the 15746_DSGN_C1.0.dwg has a C18 layout which 
is not part of the final set, therefore it can be deleted from the drawing: 

 

 

 

 

 

 

 

 

 

ATTENTION 
Do NOT move, copy or create a new 
Sheet Set (.dst) – unless the files is 

corrupt always maintain the existing one. 

Notice there is no 
C18 in this list 

Delete unused 
layout tabs 
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New Drawings/Sheets 

On occasion new drawings (.DWGs) or sheets (layouts) may need to be added to an As-Built plan set.  DO 
NOT use the current template to create these sheets! 

In both cases remember to add the new sheets to the Sheet Set. 

Drawings: 

 Open an existing drawing from the same plan set 
 Perform a “Save As”  

o Name the drawing accordingly 
 Erase all unneeded data 

o Leave the Title Block 
 Add pertinent data to the newly created drawing 

o Create or adjust Viewports as needed 
 
Sheets (preferred method): 

In an existing drawing, copy an existing layout tab – right-click the layout tab, select Move or Copy…: 

 

 

 

 

 

 

 

 

In the Move or Copy pop-up window check Create a copy, then click <OK>: 

 

 

 

 

 

 

 Erase all unneeded data 
o Leave the Title Block 

 Add pertinent data to the newly created drawing 
o Create or adjust Viewports as needed 

 

NOTE: Do NOT use the Sheet Set Manager to create new drawings in the As-built phase unless the template has been updated in the 
Sheet Set Properties. 
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Plotting 

Project drawings may be set to old plotters, in these cases the Named Page Setups will need to be adjusted to 
ensure Publishing from the Sheet Set works properly, see Sections 16.0 – Plotting & Publishing for more 
information on Plotting and Publishing. 

 

Plot Stamp 

On DW drawings the plot stamp is part of the Title Block and shall remain on all projects: 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: Do not use the Plot Stamp option in the Plot Dialog box. 

  

Internal Tip:  Old projects 

A version of this plot stamp can be 
found on the DW Design Drafting 
Tool Palette, this is to be used for 
old projects missing the plot stamp 
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Section 19.2 

Record As-Built Drawings for 

Distribution Engineering 
Overview - Section 19.2 

Internal Use: Full compliance where applicable  
Contractor Use: Reference only 

Distribution Record Drawings are the final plan sets created to document a historical record of constructed site 
conditions upon the completion of a project – Record As-Built Drawings.  

 

Supporting external documents 

Throughout this document, other documents are referenced and can be found in the following locations: 

 Domain List (Asset Recording Dashboard) Domain_list Excel file  

 Pipe Rules (Asset Recording Dashboard) Pipe_Rules PDF file  

 Project Tracker-Distribution As-builts (User guide) 

 SOP: Distribution As-Builts (User guide) 

  

http://teams.denverwater.org/sites/engineering/asset/default.aspx
http://teams.denverwater.org/sites/engineering/asset/default.aspx
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Sheet Setup 

It is the CAD Technician’s choice to determine when the COVER and/or WATER PLAN sheets are created.  In 
some cases, it is easier to set them up on the front end of a project and work through the locked viewports, and 
in other cases it’s easier to set the sheets up after the work has all been completed in Model Space.  For 
documentation purposes the set-up of sheets is being shown at the end of the project. 

See Section 5.3.1 – Distribution Engineering Example for this section for the different job types indicate where 
most components can be found and the “how to’s” of using them: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following may be useful when setting up sheets: 

 Use Sheet Set Manager to modify the Title Block and Cover information – do not double click, or use 
the Properties palette to edit the title block unless specified on the Example Sheets 

o It is suggested to fill out as many Sheet Set properties as possible before any sheets are added 
to lessen edit time and keystrokes by the End-User 

 Viewports on the Cover sheet are for guidance only, they can be removed and/or manipulated as 
needed 

 On the Cover Sheet and Title Block, additional grips (shown as triangles) have been added to allow 
more space for Project Title and Project Descriptions 

 Viewports go on layer _VPORT and should always be locked  
o The maximum scale of a drawing is 1” = 40’ 
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SHP References 

Before proceeding to the “Query Data” step [see Section 8.0 – Utilizing GIS Data via FDO Connection, page 
8.0-7], the inspector’s GPS points (SHP files) can be loaded to help determine the actual project area, 
geospatially, within the drawing: 

 

 

 

NOTE: This is optional to help verify the project location and should be done in AutoCAD Map 3D 2016. 

 

In the Task Pane, on the Display Manager tab, click the Data icon and select Connect to Data…: 

 

 

 

 

 

 

 

 

 

The Data Connect fly-out palette will appear. Choose Add SHP Connection from the list on the left and click the 
<SHP> (unmarked) icon: 
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The Open pop-up window will appear. Navigate to the project folder’s GPS location 
(PTNO/dwg/DIST/GPS/Export). Select ONE of the SHP files (preferably MAIN_VALVE) and click <Open>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE: The intent of this step is to locate the project area on the screen as a precursor to Querying Data. 

In the Data Connect fly-out palette, click <Connect>; then <Add to Map>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Internal Tip:  
Coordinate 

System 

Imported SHP files 
should have the proper 
Coordinate System 
assigned to the drawing 
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In Model Space, zoom extents.  The newly loaded SHP files should appear as markers elsewhere in the 
drawing (from where layers are currently loaded): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using the ZOOM/Window command, zoom in on the markers, and then draw a rectangle around the SHP files, 
this is will be used as a Query reference: 

 

 

 

 

 

 

 

 

 

Location where layers 
are currently loaded 

Newly loaded SHP 
markers = 

Project Location 
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Remove SHP References 

The SHP files must be disconnected and removed from the drawing. In the Task Pane, click the Data icon and 
select Connect to Data…: 

 

 

 

 

 

 

 

 

In the Data Connect fly-out palette, right-click on the SHP connection (typically SHP_1) and select Disconnect. 
Repeat the right-click process and select Delete: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Verify Delete Connection pop-up window will appear, click <OK>: 
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PROJECT DRAWING USING SHEET SET MANAGER 

The Project Drawing must now be created, if CAD is not already open, re-launch it using the Desktop Icon, or 
another preferred method. The Sheet Set must be created first and then the drawing, for this process see 
Section 7.0 - Sheet Set Manager. 

 

Sheet Set Tips 

Sheet Sets shall be named with the PT NO, discipline followed by “SSM” (i.e. 12345_DIST_SSM), and saved in 
the DIST folder of the appropriate project: 

 

 

 

 

 

 

 

 

 

 

It is important to remember creating the Sheet Set does not create a drawing; they exist independently of each 
other. The image below shows only the newly created Sheet Set, without any “sheets” added:  
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The Project Title and Project Description (edited within the Sheet Set properties) will vary depending on the 
job type.  The Project Title stays the same on every sheet (Sheet Set Property) and the Project Description may 
vary from sheet to sheet, but is not typical. T&D jobs and Contractor jobs receive this information from slightly 
different locations. 

The City Pipe Cover Page and Title block information shall match the proposed set of plans, it is helpful to 
think about what Project Title and Project Description mean: 

 

 

 

 

 

 

 

 

 

For Contractor Installed (Private Pipe) the information shall match the approved set of plans/Project Tracker: 

 

 

 

 

 

 

 

 

 

Always REGEN the drawing after Sheet Set properties have been modified, save changes. 

  

Project Title = Where is the 
Project? 

Project Description = What 
work is being done? 
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FDO Base Information 

While in Model Space type INSERT at the command line.  Browse to the project location and select the desired 
drawing, click <Open>; see Section 8.0 –Utilizing GIS Data via FDO Connections for specifics on inserting the 
FDO drawing: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
NOTE: If Survey data is needed, an XREF should be used instead, see Section 9.2 – XREFs. 

 

Sketch Waterline 

Using a “junk” layer, such as G-NPLT set current, sketch in the waterline using the inspection notes, GPS 
points, Engineering Standards, E-Map, and any other supporting applications or documents. This is a difficult 
process to fully document and may vary slightly on a project-by-project basis. 

When drawing pipe deflection the Distance Deflection command may be very useful. To use this command 
another command must be active, such as PLINE. Once the first point is selected while in the PLINE command, 
navigate to the Home tabs’ Draw panel: 
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On the Draw panel pick the line pull down and select Create Line by Deflection: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Follow the command prompt to utilize the Deflection Distance command; the first point selected should be the 
closest point to the desired angle, and then work backwards toward the ending point: 

 

 

 

 

 

 

 

 

 

Once the ending point is selected the command line will prompt the user to specify an angle, type in the desired 
angle and press Enter: 

Tool Tip:  Deflection Distance 

Alternately this command can be 
found on the Transparent Commands 
toolbar: 

 
Or ‘DD can be typed at the command 
line while in the PLINE command: 

 

First point 
selected 

Ending point 
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The line will now reflect the desire angle, the 
line distance can be typed in or just pick a point 
on the screen: 

 

 

 

 

 

 

 

Adding a Pipe Network 

For projects without an alignment, use the following process (typically Private Pipe and Contractor installed 
jobs).  On the Home tab, Create Design panel (of the Ribbon), click the Pipe Network pull-down and choose 
Pipe Network Creation Tools: 

 

 

 

 

 

The Create Pipe Network pop-up will appear, match the options as close to the example below as possible, and 
click <OK>: 

 

 

 

 

 

 

 

 

 

 

 

 

Network name:  Choose a 
name that is reflective of the 

work being done.  Special 
characters cannot be used.  

Network parts list: Most of 
the time Water will be main 
choice, unless a network is 

being created for Abandoned 
or Recycled Water. 

Label styles: At this time the 
labels styles can be left as 

<none>. 
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A floating toolbar will appear. Leave the structures as Null; select the correct pipe material and size from the 
Pipe List pull down; choose how to draw the network using the proper button (see example below): 

 

 

 

 

 

 

 

 

 

 

 

The command line will prompt Specify the structure insertion point; utilize OSNAP to pick the correct insertion 
points, trace along the previously created ARG information – notice Null Structures are being added at each 
node; hit Enter once finished: 

 

 

 

 

 

 

 

 

The Null Structures can now be replaced by swapping parts (found on the contextual ribbon or by right-clicking) 
and choosing the appropriate appurtenance, click <OK>: 

 

 

 

 

 

 

 

 

 

Internal Tip: PVC 

For As-built drawings the “PVC” 
fittings and structures do not need 
to be selected from the Parts List, 
this will help speed up labeling. 
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Each symbol will need to be reviewed as it is placed, to make sure the rotation and draw/display order is 
correct: 

 

 

 

 

 

 

 

 

 

 

Annotate Pipe Network 

Once the entire pipe network is finished the plan is ready to be annotated and labeled. On the Annotate tab, of 
the ribbon, click the Add Labels button [see Section 13.0 - Labeling & Annotation Tools]: 

 

 

 

 

 

The Add Labels pop-up will appear. Choose Pipe Network, under Feature, and Single Part Plan, under Label 
type and Mains under Pipe label style: 

 

 

 

 

 

 

 

 

 

 

 

 

Incorrect rotation 
and draw/display 

order Correct rotation 
and draw/display 

order 

Tool Tip:  Display Order 

The Display order of an object can be modified by right-clicking 
once the object is selected: 
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Structure Label Styles 

The Structure label style consists of five different label types; the following examples show what each usable 
label style looks like. 

Mains – Structures & Valves 

Automatically draws a masked text box around the text, and includes a leader when moved: 

 

 

 

 

 

Mains – Structures and Valves [Child] 

Does not include a text box or leader when placed or moved, includes marker for label placement:  

 

 

 

 

 

Mains – Structures & Valves [As-Built] 

Automatically draws a masked text box around the text, and includes a leader when moved. Also includes an 
approximate sign as a separate text component:  

 

 

 

 

 

Mains – Structures & Valves [As-Built] [Child] 

Does not include a text box or leader when placed or moved. Also includes an approximate sign as a separate 
text component, and a marker for label placement: 

 

 

 

 

 

Used when 
labeling GPS’d 
(5cm) features 

Used when 
labeling GPD’d 
(5cm) features 

Used when labeling 
user-defined 

(300cm) features 
 

Used when labeling 
user-defined 

(300cm) features 
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Each of the four previously listed label styles will include a masked text box and leader when the label is moved 
off of the pipe: 

 

 

 

 

 

The “Child” label styles include a symbol that is useful when stacking notes in the same text box.  Use the cyan 
colored grips to move the annotation to the desired location. When placing an additional label, snap to the 
center of the marker to line up the labels: 

 

 

 

 

 

 

 

 

 

 

 

Note: OSNAP “nearest” when lining up with a text box. 

 

Civil 3D labels tend to “jump”, to avoid this pin each label once it is placed.  Select the desired label, right-click 
and choose Toggle Label Pin; the label will now show a pushpin:  

 

 

 

 

 

 

 

 

 

 

Additional label 

Line indicating “drag” 
direction of label 

Label being snapped 
to center of marker 
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Edit Label Text 

Each label may need to be modified, either to remove stationing, adding pipe lengths, and/or expanding text 
boxes, among various other reasons. 

Select the label to be modified, right-click and choose Edit Label Text…: 

 

 

 

 

 

 

 

 

The Text Component Editor – Label Text pop-up window will appear. The window on the right of the pop-up is 
where the text can be modified.   

Begin by removing any text not needed in the label, such as stationing. 

To expand text boxes, place the cursor after the last line of text and hit Enter as many times as needed, be sure 
to include a space upon the last Enter. Click <OK> when finished (alternately, the text box can be created after 
the label (that does not include a text box) is completed):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cursor showing 
space was included 

upon last Enter 

How modified text 
box now appears. 
Move additional 

labels into text box 

Shows how many lines 
are being represented 

the in text box 

Stationing has 
been removed 

Tool Tip: ClearType Text Tuner 

If you have trouble seeing text you can adjust 
your settings by typing cttune.exe at the 
Windows command line and running through 
the prompts. 
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The ”approximate” (≈) sign is a separate component of each applicable label style and must be edited 
separately. After a label is edited the ≈ sign may appear to be out of alignment: 

 

 

 

 

 

Select the label, right-click and choose Edit Label text, the command line will prompt the user to Select a text 
component to edit, pick the ≈ symbol in the label: 

 

 

 

 

 

The Text Component Editor – Label Text pop-up window will appear, showing only the ≈ sign.  To move the ≈ 
sign up, click above it and hit Backspace on the keyboard. Alternately to move it down hit Enter. Click <OK> 
when finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ≈ sign now 
appears in the 
proper place 
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Add an Abandoned Pipe Network 

Follow the same steps for Adding a Pipe Network, [Page 19.2-13, this section], except choose Abandoned 
Water, for the Network parts list; name the network appropriately: 

 

 

 

 

 

Leaving the line work in place, draw on top of it. The 
nodes at any intersections will not plot: 

 

 

 

 

 

  

NULL structures 
do no plot 
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Quantity Takeoff 

The Cover sheet requires a count for all pipe, valves, hydrants, etc.  Civil 3D comes with a tool that can help 
automate this process.  

On the Analyze tab, QTO panel, of the ribbon (while in the project drawing), click Takeoff: 

 

 

 

 

 

The Compute Quantity Takeoff pop-up will appear, use the settings shown below, and click <Compute>. The 
Quantity Takeoff Report window will appear, select the desired Summary type: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This tool builds a list of all the pipe network 
objects in the drawing and creates a report. 
This report can be used to help with the 
“inventory” of a project.  
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The Specify DWF File pop-up will appear, navigate to the project’s DIST folder. Name the DWF accordingly 
(PTNO_DIST_QC_1.dwf), click <Select>: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DWF Markups in CAD 

Open the Project Drawing using the Sheet Set.  

See Section 16.4 – Electronic Plots (PDFs & DWFs) for DWF creation, follow the naming convention mentioned 
below. 

Once the drawing is open, navigate to the Home tab on the ribbon, click the Palettes pull-down and click the 
Markup Set Manager icon. The Markup Set Manager palette will appear: 

 

 

 

 

 

 

 

 

 

 

Alternately, type _markup at the command line. 

 

 

Do not overwrite DWF’s; subsequent QC 
DWF’s will be numbered: 

 PTNO_DIST_QC_2.dwf 
 PTNO_DIST_QC_3.dwf 
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In the Markup Set Manager palette, select the down arrow next to Open… and choose Open…. The Open 
Markup DWF dialog window will appear, navigate to the previously saved DWF file (now marked up) and click 
<Open>: 

 

 

 

 

 

 

 

 

 

 

 

The Markup Set Manager palette will show the selected DWF, listing all sheets in the file. Use the plus sign to 
expand the sheets to see any markups: 

 

 

 

 

 

 

 

 

 

 

Double-click on one of the markups to show them in Paper Space within the Project Drawing (or alternately 
view them in Autodesk Design Review): 
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As each markup is corrected in the drawing, change the Markup status (under Details) accordingly: 

 

 

 

 

 

 

 

 

 

 

 

Once all markups have been addressed, right-click on the DWF name and select Close Markup DWF: 

 

 

 

 

 

 

 

Once opened, the DWF file will reflect the markup changes with highlights: 

 

 

 

 

 

 

 

 

Following the steps on page 19.2-20 – DWF Markups in CAD, this document, create a new DWF, name 
accordingly. 



PLEASE REFER to 
denverwater.org for 
Standards updates. 

3rd Edition 
2016 

CAD Standards Manual 
Consultant Needs 
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Overview - Section 20.0 

Internal Use: Full compliance where applicable 
Contractor Use: Full compliance 

 Plan Reviews  
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Introduction 

Denver Water has developed CAD standards for internal and external use. Internally, the CAD Standards 
will be used as an office standard; externally, the CAD Standards shall be issued to consultants for use. 
In both instances, these standards shall be used to ensure uniformity in plan output, allowing the users to 
follow routine procedures and thereby increase efficiency.  Standards are based on the current version of 
the United States National CAD Standard® (NCS). 
 
Consultants’ efforts to follow these standards will result in a more efficient project design and approval 
process.  To simplify this process the CAD Standards have been broken into four sections based on 
General information and submittal type:  

 SECTION ONE: General Information – applicable to all submittals 
 SECTION TWO: Main Extensions – applicable to Main Extension submittals only 
 SECTION THREE: Easements and Licenses – applicable to Easements and Licenses submittals 

only 
 
The CAD Standards are a supplemental guide to the current Denver Water Engineering Standards.  The 
Engineering Standards 14th Edition, Errata 7 will be released on November 1st in coordination with the 
CAD Standards 3rd Edition.  The Engineering Standards 15th Edition is currently scheduled for release in 
2017.  These are working documents, they are revised often, and it is your responsibility to make sure 
you have the most current edition.  Both are available on Denver Water’s website under Engineering 
Overview. 
 

Software Applications 

What version and format of AutoCAD files Denver Water will accept 
Denver Water will accept an AutoCAD® 2013 .dwg file (or earlier). The .dwg file shall be free from any 
intelligent (proxy) objects and must conform to other specifications as stated in the Denver Water CAD 
Standards and Denver Water’s current Engineering Standards. A .dwf file of the final plot must 
accompany this .dwg file, as applicable. 
 
While Denver Water is on Subscription with Autodesk software, we may not be using the current version 
of Autodesk software. When Denver Water implements a new version of Autodesk software the 
documents posted on the Denver Water website and the CAD and the current Engineering Standards will 
be changed to reflect any changes due to this new version (where applicable).  
 
If the submittal was created using a program other than AutoCAD® or AutoCAD LT® then the submitting 
organization is responsible for converting the files to a plain (no proxy) AutoCAD® 2013 .dwg file.  
 
The software that Denver Water currently uses is AutoCAD® 2016 Civil 3D and Map 3D. 
 
Denver Water reserves the right to decline any submittal due to incompatibility issues, including but not 
limited to, corrupt files. 
 

  

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/
http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
http://www.denverwater.org/
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Denver Water’s Engineering Division Sections 

 Distribution Engineering is responsible for the design of proposed projects and the as-built 
drawings required for all main installations by Denver Water that are 20-inches and smaller. 

Work done within Distribution Engineering is comparable to the Main Extensions - Page 20.0-23 
submittals, current Engineering Standards, Chapter 2. 

 

 Property Management is responsible for easement acquisitions, plan reviews, land sales and 
exchanges, and license agreements on Denver Water’s operating properties and non-operating 
properties. They also oversee recreation activities for operating and non-operating property, 
including leases, agreements, and studies.  

Work done within Property Management is comparable to the Easements and Licenses - Page 
20.0-65 submittals, current Engineering Standards, Chapter 4. 

 

List of Acronyms 

CAD - Computer-Aided Design or Drafting 

.CHX - AutoCAD Standards Check File 

.CTB - AutoCAD Color-Based Plot Style File 

.DGN – Microstation Design File 

DW – Denver Water 

.DWF – Design Web Format File 

.DWFx – Design Web Format XPS File 

.DWG – AutoCAD Drawing Database File 

.DWS – AutoCAD Drawing Standards File 

ENG – Engineering 

FAQ – Frequently Asked Questions 

.LIN – AutoCAD Linetype File 

NCS – National CAD Standards 

PDF – Portable Document Format File 

SID – Seamless Image Database 

XREF – External Reference File 

.ZIP – Zipped File (compressed file) 

  

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=Chapter 2 - Main Extensions
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=Chapter 4 - Easements and Licenses
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Drawing Tools and Practices 

All templates/drawings provided by Denver Water are based on the internal CAD Standards. The 
following practices have been included in this document to help sync the external drawings with the way 
the provided drawings were created and are intended to be used. 

 

Expected Use of Model Space and Paper Space 

All drafting shall be done in Model Space, in decimal units, with the proper annotation and drawing scales 
set.  Drawings shall use Paper Space (Layout) views to accomplish plans required. 

Every drawing has a Model Space tab and at least one Paper Space tab: 

 

 

 

 

Annotation Scales 

The Annotation Scale, also known as drawing scale, must be set for Model Space and for each viewport 
in Paper Space. Acceptable Denver Water scales, as defined by the current Engineering Standards, have 
been predefined within the provided Template drawings: 

 

 

 

 

 

 

 

 

Note: It is important to keep both on at all times, it can adversely affect the scales within the drawings. 

  

Tip: Annotation Scale Overview 
The Annotation Scale settings can be controlled using the buttons on the drawing status bar:  
 

Model 
Space 

tab 

Paper 
Space 
tabs 
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Denver Water - Linetypes 
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Linetypes 

Within the provided Template drawing, all layers have been assigned specific linetypes. These linetypes 
are to remain as is. Denver Water provides a .lin file (see Support Files - Page 20.0-22): 

 

 

 

 

 

 

 

 

 

XREF’s 

If External References (XREFs) are acceptable in the submittal process (see Main Extensions - Page 
20.0-23 or Easements and Licenses - Page 20.0-65) the following options are required. AutoCAD® allows 
XREFs of DWG, DWF, DWFx, PDF, or DGN underlays, and raster images.   

The Reference Type shall be set to Overlay and Path type to Relative Path (not shown):  
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THIS PAGE INTENTIONALLY LEFT BLANK  
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Pen Line Weights 

Use this table in correspondence with the Layer Color Chart, next page. The table represents how each 
pen assignment in the CTB file plots: 
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Layer Color Chart 

All colors are assigned a Pen number based the ending number of the color. Colors ending in 0 plot in 
true color and are assigned a Pen 4 width. If the color is in a “screened” row, it will plot gray with the 
corresponding Pen width. The following chart mimics the provided DW Engineering.ctb (not used with 
Licenses and Easements, see Support Files - Page 20.0-22).  The table represents how each color in the 
CTB file plots: 

 

 

                    COLOR 
PENS   Pen 1 Pen 2 Pen 3 Pen 4 Pen 5 Pen 6 Pen 7 Pen 8 Pen 9 

LnWt. (in) 0.005 0.0110 0.0177 0.0236 0.0290 0.0354 0.0417 0.0472 0.0530 0.014 

  1 2 3 4 5 6 7 8 9 10 

  11 12 13 14 15 16 17 18 19 20 

  21 22 23 24 25 26 27 28 29 30 

  31 32 33 34 35 36 37 38 39 40 

SCREENED 41 42 43 44 45 46 47 48 49 50 

  51 52 53 54 55 56 57 58 59 60 

  61 62 63 64 65 66 67 68 69 70 

SCREENED 71 72 73 74 75 76 77 78 79 80 

  81 82 83 84 85 86 87 88 89 90 

  91 92 93 94 95 96 97 98 99 100 

  101 102 103 104 105 106 107 108 109 110 

  111 112 113 114 115 116 117 118 119 120 

  

121 122 123 124 125 126 127 128 129 130 

  

131 132 133 134 135 136 137 138 139 140 

  141 142 143 144 145 146 147 148 149 150 

SCREENED 151 152 153 154 155 156 157 158 159 160 

  161 162 163 164 165 166 167 168 169 170 

  171 172 173 174 175 176 177 178 179 180 

SCREENED 181 182 183 184 185 186 187 188 189 190 

  191 192 193 194 195 196 197 198 199 200 

  201 202 203 204 205 206 207 208 209 210 

  211 212 213 214 215 216 217 218 219 220 

  221 222 223 224 225 226 227 228 229 230 

SCREENED 231 232 233 234 235 236 237 238 239 240 

  241 242 243 244 245 246 247 248 249 250 

SCREENED 251 252 253 254 255           
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Batch Standards Checker – IN CAD 

Each Template drawings provided by DW has a .dws file with the same name used to help ensure the 
standards have been properly utilized.   These files audit and analyze drawings for DW text styles, 
heights, scales, and proper layer use and compare what they have found to the predefined standards. 
(See Support Files - Page 20.0-22). 

 

Click the Configure button, located on the Manage tab of the ribbon on the CAD Standards panel 
(alternately type _standards at the command line): 

 

 

 

The Configure Standards pop-up window will appear; on the Standards tab, click the button: 

 

 

 

 

 

 

 

 

Navigate to the desired .dws file (see Support Files - Page 20.0-22), click                      : 

 

 

 

 

 

 

 

 

 

 

Tip: DWS 
Use the correct DWS from the 
corresponding zip file based on 
submittal type.  
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In the Configure Standards pop-up window click                                : 

 

 

 

 

 

 

 

 

 

 

 

The Check Standards window will appear listing “problems” and possible “solutions/fixes” in the “Replace 
with” section to standards violations:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Problems  
 (Standards 

violations) 

Solutions/fixes 

Tip: Layers 
The DWS files only 
contain the layers as 
provided in the templates 
drawings, it is suggested 
to run the checker 
against Denver Water 
specific layers to help 
minimize the amount of 
errors. 
 
Also be advised that any 
newly added layers will 
not be in the Standards 
Checker. 
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Review the “Problem” and analyze how it may be fixed with the “Replace with” options.  If applicable, 
choose an option from the “Replace with” list and click           : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If the “Problem” is an acceptable exception to the Standards, check the “Mark this problem as ignored” 
box and click   :   

 

 

 

 

 

 

 

 

 

 

  

Example 1 

Example 2 

Tip: Errors 
The Standards Checker 
will almost always show 
errors; this will not be 
used against the 
submitter in any way; 
Denver Water is using 
these to assess what is 
working well within the 
standards. 
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Once all problems have been “fixed” or “ignored” the Check Standards – Check Complete pop-up window 
will appear with a brief explanation, click               :  

 

 

 

 

 

Click   on the Check Standards window: 

 

 

 

 

 

 

 

 

 

 

 

 

Printing Standards Audit Report 

The following images are from a Windows PC, although they should work similarly for all Window’s based 
PC’s.  

Click the Start button on the Taskbar. In the Search programs and files field, type BATCH STANDARDS 
CHECKER:  

 

 

 

 

 

 

 

Start Button 
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Click the Batch Standards Checker; it should appear at the top of the start menu: 

 

 

 

 

 

 

The Batch Standards Checker pop-up window should appear on the Drawings tab add applicable 
drawings by clicking the          button: 

 

 

 

 

 

 

 

 

 

 

 

The Batch Standards Checker – File Open Dialog window will appear; browse to find the applicable 
drawings; click     : 
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The Drawings to check column will show the selected drawing, with the drawing specifics shown in the 
Description column: 

 

 

 

 

 

 

 

 

 

 

 

 

On the Standards tab, pick the Check all drawings using the following standards file option. Click the        
button to select the provided .dws file, click                      : 
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Saving a Check File 

The Standards used for checking all drawings column will show the selected .dws file, with the file 
specifics shown in the Description column. On the menu bar click File and choose Save Check File: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Save the .chx file in desired location, name appropriately:  
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On the menu bar, click Check and choose Start Check: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Progress tab will display similar to the example below: 

 

 

 

 

 

 

 

 

 

ATTENTION 
If the check file was not saved the following error may occur, see the previous step. 
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The internet browser will automatically launch, displaying the STANDARDS AUDIT REPORT; Overview 
will be selected by default: 

 

 

 

 

 

 

 

 

 

 

  

To review the Standards Violations, previously reviewed in CAD, pick the “Problems” option in the list: 

 

 

 

 

 

 

 

 

 

 

 

 

Print this report as a PDF; to be included in submittal process, see Main Extensions - Page 20.0-23 and 
Easements and Licenses - Page 20.0-65 for specifics. 
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Support Files 

To download support files, visit our website:  

http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/CADStandards/ 

For questions or concerns please contact Denver Water’s CAD Management team at: 
CADStandards@denverwater.org  

For any questions or concerns for Denver Water’s current Engineering Standards please email Ms. Katie 
Ross at: EngineeringStandards@denverwater.org 

Attention: We periodically update this web page with the latest templates, documentation and support files, please check often to be 
sure you have the latest versions. 

http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/CADStandards/
CADStandards@DenverWater.org
mailto:EngineeringStandards@denverwater.org
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Overview – Main Extensions 

Introduction 

System extensions within the City and County of Denver or Total Service Contract Areas are referred to 
as Main Extensions. System extensions in other Distributor Contract Areas are referred to as Private Pipe 
Extensions. Work done within Denver Water’s Distribution Engineering section is comparable. 

Plan sets and CAD files shall be submitted and shall meet requirements and specifications as detailed in 
current Denver Water’s Engineering Standards, Chapter 2, as well as all requirements listed within these 
CAD Standards. 

Basic Drawing Guidelines 

In order for projects to be shared easily it is important that the method of drafting and structure of the 
drawing set be standardized; use the following as a guideline for standardization. These standards will be 
applicable to the majority of projects submitted through plan review; however, there may be instances 
where a variance from these standards will provide more flexibility. CAD variances are granted by Denver 
Water’s CAD Manager only.  

General Checklist 

 Plans are at a minimum, in compliance with the Denver Water’s current Engineering Standards  

 Defined drawing scales – Model Space and Paper Space viewports   
o See Annotation Scales - Page 20.0-7 

 XREF’s attached as overlays using a relative path 

o See XREF’s - Page 20.0-9 

 Use of DW standard layers and linetypes  
o See Layering - Page 20.0-25, in Main Extensions section 

 Use of DW standard blocks and symbols 

o See Symbols - Page 20.0-34, in Main Extensions section 

o Drawings shall bear the Denver Water Approval Stamp (provided in MainExtension.dwg) 
o Fire Prevention Bureau signature block (provided in MainExtension.dwg) 

 Each sheet is a separate layout – layouts may be contained in one drawing file or separated into 
individual drawings files at the engineering firm’s discretion 

o See Expected Use of Model Space and Paper Space - Page 20.0-7 

 Refer to the Denver Water’s current Engineering Standards for abbreviation usage on plans 

 Standards check has been preformed 

o See Batch Standards Checker – In CAD - Page 20.0-13 

 Plot using DW_Engineering.ctb or other grayscale CTB - hardcopies and DWF’s match 

o See Layer Color Chart - Page 20.0-11 

 Submittal package is complete  
o See Final Product - Main Extensions - Page 20.0-64 

 

 

 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=Chapter 2 - Main Extensions
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
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Template Overview (MainExtensions.dwg) 

The provided Template drawing is intended to aid in the compliance of the Denver Water CAD Standards. 
Located within the template (provided as AutoCAD® drawing MainExtensions.dwg) are preferred layers, 
linetypes and symbols. All information is basic AutoCAD® features with no intelligence, such as Civil 3D 
styles. If variance from these standards is necessary or something needs to be added or revised in the 
template, please contact Denver Water’s CAD Manager. 

The following Template drawing, MainExtensions.dwg, has been created with the following specifications: 

Drawing units 

Drawing Units are Decimal – Feet: 

 

 

 

 

 

 

 

 

 

 

Drawing Scales 

Only the acceptable drawings scales (See Annotation Scales - Page 20.0-7) have been added to the 
template drawing; refer to Denver Water’s current Engineering Standards, Section 2.05.A: 

 

 

 

 

 

 

 

 

 

 

Acceptable Scales 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=2.05.A.2
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Layering  

Layer names are based on the NCS and consist of distinct data fields separated from one another by 
dashes. These fields are: Discipline Designator, Major Group, Minor Groups (up to two), and Status.   

 

 

 

The “CU” prefix has been adopted for all water facilities. Each layer’s linetype and color have been 
predefined, based on the provided .lin and .ctb files (see Support Files - Page 20.0-22); linetypes shall not 
include text - use labeling to indicate size of water lines on plans:  

 

 

When creating layers for existing features (not surveyed): maintain the original layer name, include a 
status of “E” at the end of the layer, update the descriptions, and make the layer screened/gray:  

 

 

Survey base layers, for existing water utilities, with the NCS prefix (Discipline Designator) of 

“VU” have been added to the template drawing. Any form of the “V” prefix from the NCS is 

acceptable on submittals for existing features; however, pipe sizes must be shown with 

specified linetypes per size. 

 

 

In instances where the provided layers are not sufficient please refer to the NCS first and Denver Water’s 
CAD Manager second. 

 

Layer Fields  

The following are lists of common layer fields that may be encountered when working with the template 
drawing: 

Discipline Designators 
Designator Description 

C Civil 
CU Civil Utilities (adopted by DW for all new water features) 
VU Survey Combined Utilities 
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Status 

Status Description 
E Existing  
F Future 
1 Phase number 1 (only with written CAD Manager approval) 
2 Phase number 2 (only with written CAD Manager approval) 
3 Phase number 3 (only with written CAD Manager approval) 
4 Phase number 4 (only with written CAD Manager approval) 

 

Template Layers – Main Extensions 

The provided template drawing comes preloaded with standard layers.  The following table shows the 
layers with the layer Name, Color, Linetype, and Description.  Colors are subject to change. 

Common layers: these layers will exist in almost every drawing 
Layer name Color Linetype Description 
0 7 Continuous DO NOT USE THIS LAYER 
Defpoints 7 Continuous DO NOT USE THIS LAYER 

 
 

CU - Civil Utilities: use these layers for all water features 
Layer Name Color Linetype Description 
C-NPLT white Continuous Civil: Non-plotting graphic 

information 
CU-CSWK 132 HIDDEN2 Civil Utilities: Casework (casing) 
CU-CSWK-PROF 132 Continuous Civil Utilities: Casework (casing): 

Profile 
CU-FIRE-HYDT 131 Continuous Civil Utilities: Fire protection: 

Hydrants and connections 
CU-FIRE-HYDT-LINE 133 Continuous Civil Utilities: Fire protection: 

Hydrants and connections: Lines 
CU-FIRE-HYDT-VALV 131 Continuous Civil Utilities: Fire protection: 

Hydrants and connections: Valves 
CU-FIRE-LINE 143 Continuous Civil Utilities: Fire protection: Lines 
CU-FIRE-LINE-VALV 131 Continuous Civil Utilities: Fire protection: Lines: 

Valves 
CU-WATR 133 Continuous Civil Utilities: Water supply 
CU-WATR-03IN 133 03in-

AND_LESS_WATER_LINE 
Civil Utilities: Water supply: 3 inch 
or smaller pipe diameter Mains 
ONLY 

CU-WATR-04IN 133 04in-WATER_LINE Civil Utilities: Water supply: 4 inch 
pipe diameter 

CU-WATR-06IN 133 06in-WATER_LINE Civil Utilities: Water supply: 6 inch 
pipe diameter 

CU-WATR-08IN 133 08in-WATER_LINE Civil Utilities: Water supply: 8 inch 
pipe diameter 

CU-WATR-10IN 133 10in-WATER_LINE Civil Utilities: Water supply: 10 inch 
pipe diameter 

CU-WATR-12IN 133 12in-WATER_LINE Civil Utilities: Water supply: 12 inch 
pipe diameter 

CU-WATR-14IN 133 14in-WATER_LINE Civil Utilities: Water supply: 14 inch 
pipe diameter 
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Layer Name Color Linetype Description 
CU-WATR-15IN 133 15in-WATER_LINE Civil Utilities: Water supply: 15 inch 

pipe diameter 
CU-WATR-16IN 133 16in-WATER_LINE Civil Utilities: Water supply: 16 inch 

pipe diameter 
CU-WATR-18IN 133 18in-WATER_LINE Civil Utilities: Water supply: 18 inch 

pipe diameter 
CU-WATR-20IN 133 20in-WATER_LINE Civil Utilities: Water supply: 20 inch 

pipe diameter 
CU-WATR-24IN 133 24in-WATER_LINE Civil Utilities: Water supply: 24 inch 

pipe diameter 
    
CU-WATR-ABAN 132 .15X-LINE Civil Utilities: Water supply: 

Abandoned/Removed/Relocated 
CU-WATR-CNTR 16 CENTER Civil Utilities: Water supply 

(Conduits): Center (Centerline) 
CU-WATR-CNTR-NPLT white CENTER Civil Utilities: Water supply: Center 

(Centerline): Non-plotting graphic 
information 

CU-WATR-COND 135 CONDUIT Civil Utilities: Water supply: 
Conduits 

CU-WATR-DOMW cyan Continuous Civil Utilities: Water supply: 
Domestic water systems ONLY 

CU-WATR-INST 131 Continuous Civil Utilities: Water supply: 
Instrumentation (meters, valves, 
etc.) 

CU-WATR-IRRG 183 03in-
AND_LESS_WATER_LINE 

Civil Utilities: Water supply: 
Irrigation water systems ONLY 

CU-WATR-NPW~-03IN 203 03in-
AND_LESS_WATER_LINE 

Civil Utilities: Water supply: Non-
potable water - system: 3 inch or 
smaller pipe diameter 

CU-WATR-NPW~-04IN 203 04in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 4 inch pipe 
diameter 

CU-WATR-NPW~-06IN 203 06in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 6 inch pipe 
diameter 

CU-WATR-NPW~-08IN 203 08in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 8 inch pipe 
diameter 

CU-WATR-NPW~-10IN 203 10in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 10 inch 
pipe diameter 

CU-WATR-NPW~-12IN 203 12in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 12 inch 
pipe diameter 

CU-WATR-NPW~-14IN 203 14in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 14 inch 
pipe diameter 

CU-WATR-NPW~-15IN 203 15in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 15 inch 
pipe diameter 

CU-WATR-NPW~-16IN 203 16in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 16 inch 
pipe diameter 

CU-WATR-NPW~-18IN 203 18in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 18 inch 
pipe diameter 

CU-WATR-NPW~-20IN 203 20in-WATER_LINE Civil Utilities: Water supply: Non-
potable water - system: 20 inch 
pipe diameter 
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Layer Name Color Linetype Description 
CU-WATR-NPW~-24IN 203 24in-WATER_LINE Civil Utilities: Water supply: Non-

potable water - system: 24 inch 
pipe diameter 

CU-WATR-NPW~-COND 205 CONDUIT Civil Utilities: Water supply: Non-
potable water - system: Conduits 

CU-WATR-NPW~-STRC 142 Continuous Civil Utilities: Water supply: Non-
potable water - system: Structures 

CU-WATR-NPW~-VALV 142 Continuous Civil Utilities: Water Supply: Non-
potable water – system: Valves 

CU-WATR-PATT 141 Continuous Civil Utilities: Water supply 
(Conduits): Texture or hatch 
patterns 

CU-WATR-PROF 84 Continuous Civil Utilities: Water supply: Profile 
CU-WATR-PROF-GEOM 252 Continuous Civil Utilities: Water supply: Profile: 

Geometry points 
CU-WATR-PROF-GRID 143 Continuous Civil Utilities: Water supply: Profile: 

Grid 
CU-WATR-PROF-GRID-
GEOM 

252 Continuous Civil Utilities: Water supply: Profile: 
Grid: Geometry points 

CU-WATR-PROF-GRID-MAJR 153 Continuous Civil Utilities: Water supply: Profile: 
Grid: Major 

CU-WATR-PROF-GRID-MINR 181 Continuous Civil Utilities: Water supply: Profile: 
Grid: Minor 

CU-WATR-PROF-PATT 141 Continuous Civil Utilities: Water supply: Profile: 
Texture or hatch patterns 

CU-WATR-PROF-STAN-
MAJR 

93 Continuous Civil Utilities: Water supply: Profile: 
Stationing: Major 

CU-WATR-PROF-STAN-MINR 82 Continuous Civil Utilities: Water supply: Profile: 
Stationing: Minor 

CU-WATR-PROF-STRC 112 Continuous Civil Utilities: Water supply: Profile: 
Structures 

CU-WATR-PROF-TEXT 22 Continuous Civil Utilities: Water supply: Profile: 
Text 

    
CU-WATR-PROF-TICK 123 Continuous Civil Utilities: Water supply: Profile: 

Tick marks 
CU-WATR-PROF-TITL cyan Continuous Civil Utilities: Water supply: Profile: 

Drawing or detail titles 
CU-WATR-PROF-TTLB 164 Continuous Civil Utilities: Water supply: Profile: 

Border and titleblock 
CU-WATR-SECT green Continuous Civil Utilities: Water supply: Section 
CU-WATR-SECT-TEXT 93 Continuous Civil Utilities: Water supply: Section: 

Text 
CU-WATR-STAN 53 Continuous Civil Utilities: Water supply: 

Stationing 
CU-WATR-STAN-EQST 53 Continuous Civil Utilities: Water supply: 

Stationing: Equation Station 
CU-WATR-STAN-GEOM 53 Continuous Civil Utilities: Water supply: 

Stationing: Geometry points 
CU-WATR-STAN-MAJR 53 Continuous Civil Utilities: Water supply: 

Stationing: Major 
CU-WATR-STAN-MAJR-E 72 Continuous Civil Utilities: Water supply: 

Stationing: Major: Existing 
CU-WATR-STAN-MINR 53 Continuous Civil Utilities: Water supply: 

Stationing: Minor 
CU-WATR-STAN-MINR-E 73 Continuous Civil Utilities: Water supply: 

Stationing: Minor: Existing 
CU-WATR-STRC red Continuous Civil Utilities: Water supply 

(Conduits): Structures (vaults, 
manholes, etc.) 



 

Section 20.0 - Consultant Needs  20.0-29 

C
A

D
 
S

t
a

n
d

a
r

d
s

 
-

 
3

r
d

 
E

d
i
t
i
o

n
 
–

 
N

o
v

e
m

b
e

r
 
2

0
1

6
 

 

Layer Name Color Linetype Description 
CU-WATR-STRC-NPLT white Continuous Civil Utilities: Water supply 

(Conduits): Structures: Non-plotting 
graphic information 

CU-WATR-TEXT 22 Continuous Civil Utilities: Water supply: Text 
CU-WATR-VALV 142 Continuous Civil Utilities: Water supply: Valves 
CU-WATR-VALV-PROF 142 Continuous Civil Utilities: Water supply: Valves: 

Profile 
CU-WATR-WELL 163 Continuous Civil Utilities: Water supply: Well 

 

 

VU – Survey Combined Utilities: use these layers for all surveyed water 
features 

Layer Name Color Linetype Description 
    
VU-CATV 183 Continuous Survey / Mapping Combined 

Utilities: Cable television system 
VU-CATV-INST 183 Continuous Survey / Mapping Combined 

Utilities: Cable television system: 
Instrumentation 

VU-CATV-OVHD 183 Continuous Survey / Mapping Combined 
Utilities: Cable television system: 
Overhead 

VU-CATV-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Cable television system: 
Text 

VU-CATV-UGND 183 Continuous Survey / Mapping Combined 
Utilities: Cable television system: 
Underground 

VU-CHEM 233 Continuous Survey / Mapping Combined 
Utilities: Chemical 

VU-CHEM-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Chemical: Text 

VU-COMM 43 Continuous Survey / Mapping Combined 
Utilities: Communications 

VU-COMM-INST 43 Continuous Survey / Mapping Combined 
Utilities: Communications: 
Instrumentation 

VU-COMM-OVHD 43 Continuous Survey / Mapping Combined 
Utilities: Communications: 
Overhead 

VU-COMM-TELM 43 Continuous Survey / Mapping Combined 
Utilities: Communications: 
Telemetry 

VU-COMM-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Communications: Text 

VU-COMM-UGND 43 Continuous Survey / Mapping Combined 
Utilities: Communications: 
Underground 

VU-COMM-VLTS 43 Continuous Survey / Mapping Combined 
Utilities: Communications: Vaults 

VU-CSWK 153 Continuous Survey / Mapping Combined 
Utilities: Casework (casing) 

VU-FIRE-HYDT 183 Continuous Survey / Mapping Combined 
Utilities: Fire protection: Hydrants 
and connections 
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VU-FIRE-HYDT-LINE 183 Continuous Survey / Mapping Combined 

Utilities: Fire protection: Hydrants 
and connections: Lines 

VU-FIRE-HYDT-VALV 183 Continuous Survey / Mapping Combined 
Utilities: Fire protection: Hydrants 
and connections: Valves 

VU-FIRE-LINE 183 Continuous Survey / Mapping Combined 
Utilities: Fire protection: Lines 

VU-FIRE-LINE-VALV 183 Continuous Survey / Mapping Combined 
Utilities: Fire protection: Lines: 
Valves 

VU-NGAS 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas 

VU-NGAS-INST 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas: 
Instrumentation 

VU-NGAS-PIPE 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas: Piping 

VU-NGAS-STRC 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas: Structures 

VU-NGAS-TANK 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas: Storage tanks 

VU-NGAS-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas: Text 

VU-NGAS-UGND 43 Continuous Survey / Mapping Combined 
Utilities: Natural gas: Underground 

VU-POWR 233 Continuous Survey / Mapping Combined 
Utilities: Power 

VU-POWR-INST 233 Continuous Survey / Mapping Combined 
Utilities: Power: Instrumentation 
(meters, transformers, etc.) 

VU-POWR-OVHD 233 Continuous Survey / Mapping Combined 
Utilities: Power: Overhead 

VU-POWR-STRC 233 Continuous Survey / Mapping Combined 
Utilities: Structures 

VU-POWR-TEXT 233 Continuous Survey / Mapping Combined 
Utilities: Power: Text 

VU-POWR-UGND 233 Continuous Survey / Mapping Combined 
Utilities: Underground 

VU-POWR-XRMR 233 Continuous Survey / Mapping Combined 
Utilities: Power: Transformer 

VU-SSWR 73 Continuous Survey / Mapping Combined 
Utilities: Sanitary sewer 

VU-SSWR-FORC 73 Continuous Survey / Mapping Combined 
Utilities: Sanitary sewer: Force main 

VU-SSWR-LCHF 73 Continuous Survey / Mapping Combined 
Utilities: Sanitary sewer: Leach field 

VU-SSWR-PIPE 73 Continuous Survey / Mapping Combined 
Utilities: Sanitary sewer: Piping 

VU-SSWR-STRC 73 Continuous Survey / Mapping Combined 
Utilities: Sanitary sewer: Structures 
(septic tanks, etc.) 

VU-SSWR-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Sanitary sewer: Text 

VU-STEM 43 Continuous Survey / Mapping Combined 
Utilities: Steam system 

VU-STEM-INST 43 Continuous Survey / Mapping Combined 
Utilities: Steam system: 
Instrumentation (meters, valves, 
pumps) 

VU-STEM-PIPE 43 Continuous Survey / Mapping Combined 
Utilities: Steam system: Piping 
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VU-STEM-STRC 43 Continuous Survey / Mapping Combined 
Utilities: Steam system: Structures 

VU-STEM-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Steam system: Text 

VU-STEM-UGND 43 Continuous Survey / Mapping Combined 
Utilities: Steam system: 
Underground 

VU-STRM 153 Continuous Survey / Mapping Combined 
Utilities: Storm sewer 

VU-STRM-DTCH 153 Continuous Survey / Mapping Combined 
Utilities: Storm sewer: Ditches or 
washes 

VU-STRM-PIPE 153 Continuous Survey / Mapping Combined 
Utilities: Storm sewer: Piping 
(culverts) 

VU-STRM-POND 153 Continuous Survey / Mapping Combined 
Utilities: Storm sewer: Retention 
pond (lakes or reservoirs) 

VU-STRM-STRC 152 Continuous Survey / Mapping Combined 
Utilities: Storm sewer: Structures 

VU-STRM-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Storm sewer: Text 

VU-TRAF 43 HIDDEN2 Survey / Mapping Combined 
Utilities: Traffic 

VU-TRAF-INST 43 Continuous Survey / Mapping Combined 
Utilities: Traffic: Instrumentation 

VU-TRAF-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Traffic: Text 

VU-WATR 153 Continuous Survey / Mapping Combined 
Utilities: Water supply 

VU-WATR-03IN 153 03in-
AND_LESS_WATER_LINE 

Survey / Mapping Combined 
Utilities: Water supply: 3 inch or 
smaller pipe diameter Mains ONLY 

VU-WATR-04IN 153 04in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 4 inch pipe 
diameter 

VU-WATR-06IN 153 06in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 6 inch pipe 
diameter 

VU-WATR-08IN 153 08in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 8 inch pipe 
diameter 

VU-WATR-10IN 153 10in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 10 inch pipe 
diameter 

VU-WATR-12IN 153 12in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 12 inch pipe 
diameter 

VU-WATR-14IN 153 14in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 14 inch pipe 
diameter 

VU-WATR-15IN 153 15in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 15 inch pipe 
diameter 

VU-WATR-16IN 153 16in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 16 inch pipe 
diameter 

VU-WATR-18IN 153 18in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 18 inch pipe 
diameter 
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VU-WATR-20IN 153 20in-WATER_LINE Survey / Mapping Combined 

Utilities: Water supply: 20 inch pipe 
diameter 

VU-WATR-24IN 153 24in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: 24 inch pipe 
diameter 

VU-WATR-COND 154 CONDUIT Survey / Mapping Combined 
Utilities: Water supply: Conduits 

VU-WATR-DOMW 153 Continuous Survey / Mapping Combined 
Utilities: Water supply: Domestic 
water systems ONLY 

VU-WATR-STRC 153 Continuous Survey / Mapping Combined 
Utilities: Water supply: Structures 

VU-WATR-INST 153 Continuous Survey / Mapping Combined 
Utilities: Water supply: 
Instrumentation (meters, valves, 
etc.) 

VU-WATR-IRRG 183 03in-
AND_LESS_WATER_LINE 

Survey / Mapping Combined 
Utilities: Water supply: Irrigation 
water systems ONLY 

VU-WATR-NPW~-03IN 153 03in-
AND_LESS_WATER_LINE 

Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 3 inch or smaller 
pipe diameter 

VU-WATR-NPW~-04IN 153 04in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 4 inch pipe diameter 

VU-WATR-NPW~-06IN 153 06in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 6 inch pipe diameter 

VU-WATR-NPW~-08IN 153 08in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 8 inch pipe diameter 

VU-WATR-NPW~-10IN 153 10in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 10 inch pipe 
diameter 

VU-WATR-NPW~-12IN 153 12in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 12 inch pipe 
diameter 

VU-WATR-NPW~-14IN 153 14in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 14 inch pipe 
diameter 

VU-WATR-NPW~-15IN 153 15in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 15 inch pipe 
diameter 

VU-WATR-NPW~-16IN 153 16in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 16 inch pipe 
diameter 

VU-WATR-NPW~-18IN 153 18in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 18 inch pipe 
diameter 

VU-WATR-NPW~-20IN 153 20in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 20 inch pipe 
diameter 
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VU-WATR-NPW~-24IN 153 24in-WATER_LINE Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: 24 inch pipe 
diameter 

VU-WATR-NPW~-COND 185 CONDUIT Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: Conduits 

    

VU-WATR-NPW~-STRC 152 Continuous Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: Structures 

VU-WATR-NPW~-VALV 142 Continuous Survey / Mapping Combined 
Utilities: Water supply: Non-potable 
water - system: Valves 

VU-WATR-PATT 151 Continuous Survey / Mapping Combined 
Utilities: Water supply (Conduits): 
Texture or hatch patterns 

VU-WATR-STRC 153 Continuous Survey / Mapping Combined 
Utilities: Water supply: Structures 

VU-WATR-TEXT 43 Continuous Survey / Mapping Combined 
Utilities: Water supply: Text 

VU-WATR-VALV 183 Continuous Survey / Mapping Combined 
Utilities: Water supply: Valves 

VU-WATR-WELL 153 Continuous Survey / Mapping Combined 
Utilities: Water supply: Well 
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Symbols/blocks 

Denver Water has developed a standard set of symbology for use on civil plans.  Symbols are for graphic 
respresentation only and are NOT drawn to scale, however they are annotative.  Many blocks contain 
wipeouts; in order for the wipeouts to be effective the display order must be adjusted – bring symbols to 
the front.  Turn off wipeout frames before plotting hard copies, PDF’s or DWF’s (see next page). 

 The symbols have been added to the template drawing (MainExtensions.dwg) as blocks and placed on 
the proper layers for ease of use. Most blocks have dynamic properties (see FAQ’s – Main Extensions - 
Page 20.0-51):  
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Drafting Tips 

Following is a few useful drafting tips when using Denver Water’s provided blocks. 

 Rotate the symbols to the proper orientation: 

 

 

 

  

 

 Adjust or remove hydrant number as needed – DO NOT leave 12345, adjust rotation of hydrant 
number as needed: 

 

 

 

 Tap Sleeves do not require a Tee symbol, place the sleeve portion along the main: 

 

 

 

 Graphically place the plug or valve away from the fitting on tee’s or crosses: 

 

 

 Adjust symbols with wipeouts as needed:  

 

 

 

 

 

 

 

 

 

 

WRONG RIGHT 

NO 
YES 

Wipeout frames are 
off and display 
order is correct 

Wrong display order Wipeout frames are on 
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The Approval and Fire Prevention Bureau stamps have been added as blocks in the template drawing; 
both of which are required on submitted plans (see All Submittals – Main Extensions - Page 20.0-53): 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text 

It is preferred all text used for labeling water facilities is placed on CU-WATR-TEXT. 

Background masking, used with MText, is allowed so long as the Fill Color is defined as “Use drawing 
background color”:  

 

 

 

 

 

 

 

 

 

 

ATTENTION 
DO NOT use hatching, solids or 
wipeouts to create text, these 

methods cause problems when 
plotting. 
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Example Sheets 

The following is an example of required information needed for Main Extension submittals. These 
examples are to be used in conjunction with the Denver Water’s current Engineering Standards and 
Denver Water CAD Standards. 

The provided examples illustrate common submittal types and are for graphic representation only. 
Graphic examples are not given for every submittal type; further clarification can be requested by 
contacting Denver Water’s Sales Administration section. Denver Water has protocol of water facilities 
only; the remainder of the plan presentation is at the discretion of the submitting engineering firm. 

 Callouts in BLUE indicate which layer can be used 

 Callouts in MAGENTA are directions for reference purposes – each magenta reference is 
hyperlinked for PDF use 

 

Index of Sheets 

 Cover Sheet - Page 20.0-39 

 Notes - Page 20.0-41 

 Water Only Plan (2) – 20.0-43 

 Overall Utility Plan (2) – 20.0-47 

 

 

  

ATTENTION 
Denver Water will not provide 

Main Extension example 
drawings as DWGs. 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
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FAQ’s – Main Extensions  

Q: What are Dynamic blocks? 

A: Dynamic block references contain grips or custom properties that change the way the reference is displayed 
in the drawings after it is inserted. Dynamic blocks included in the template drawing: 

 DW_Bend DI pipe – includes a pull-down list to choose appropriate fitting and rotates 360° 

 DW_Blowoff-Distribution – includes a pull-down list to choose Blowoff type and rotates 360° 

 DW_Casing – stretches by increments of 0.25 also rotates 360° 

 DW_Coupling – rotates 360° 

 DW_FDC – rotates 360°  

 DW_Fire Hydrant – rotates 360° 

 DW_Meter – includes a pull-down list to choose meter type and rotates 360° 

 DW_Plug – rotates 360°  

 DW_Reducer – rotates 360°  

 DW_Tee or Cross – includes a pull-down list to choose fitting type and rotates 360° 

 DW_Valve-Butterfly – includes a pull-down list to choose valve type and rotates 360° 

 DW_Valve-Check – rotates 360° 

 DW_Valve-Gate – includes a pull-down list to choose valve type and rotates 360° 

 DW_Valve-PRV – includes a pull-down list to choose valve type and rotates 360° 

 DW_Valve-Tap Sleeve – rotates 360° 

 SRVY_MH – includes a pull-down list to choose manhole type and rotates 360° 
o Note: only the Water manhole is shown 

 DW_Air Valve – includes a pull-down list to choose valve and manhole type and rotates 360° 

 DW_Backflow Preventer – includes a pull-down list to choose backflow preventer type and rotates 360° 

 

Q: What does Annotative refer to? 

A: Objects that are commonly used to annotate drawings are considered Annotative. This property allows you 
to automate the process of scaling annotations so that they plot or display at the correct size on the paper.  
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All Submittals – Main Extensions 

Pre-submittals are .dwf only, see Water Plan Submittal – PRE-DESIGN LAYOUT – Pre-Submittal Review on 
www.DenverWater.org. 

Formal submittals to Denver Water are to include, but are not limited to: .dwg files, .dwf files and an E-transmit 
of said files.  

Submitting plans to Denver Water please refer to Denver Water’s current Engineering Standards, CAD 
Standards and the Plan Reviews portion of the website, for full compliance. 

 

.DWF files 

The .dwf files will be used for the entire Plan Review process (see Support Documents - Page 20.0-22).  

An electronic drawing set is the digital equivalent of a set of plotted drawings, the .dwf files and hardcopies must 
be identical, it is suggested to plot hard copies from the .dwf files. 

To create a .dwf file click the Application Menu, in the top left corner of the AutoCAD® software, select Export 
and choose DWF (alternalely type _EXPORTDWF at the command line):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/WaterPlanSubmittal/
http://www.denverwater.org/
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/WaterPlanSubmittal/
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The Save As DWF dialog will appear, click the          button and change the following 
options, click              when finished:  

 Type: Multi-sheet file 
 Layer information: Include 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: if the “Type” will not change from Single-sheet file, type EXPORTSETTINGS at the command line to adjust the options 
before procceding. 

Choose where to save the file and name appropriately:  

 

 

 

 

 

 

 

 

 

 

 

 

Review Current 
settings before 
plotting 
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Quick Facts - Do’s and Don’ts for .DWFs 

 All sheets per .DWF file - no single-sheets  
o Denver Water specifies that a multi-sheet DWF file is generated for each drawing set 

 Do not use color DWF’s – Grayscale (black & white) only 
 When creating DWF’s there is better response when created from Layout tabs (paper space) – zoom 

extents in layout tab before Publishing 
 Do not save as a .DWFx file, use .DWF only 
 Do not use hatching, solids, or wipeouts to mask text as these methods cause problems when 

publishing to DWF’s (see Text - Page 20.0-36) 
 DWF file names shall match the title of each plot sheet (example: PID_PlanSet.dwf) 
 Open DWF to QC before submitting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Color DWF’s not acceptable 

Acceptable form of DWF 
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E-Transmit 

Submittals to Denver Water can be streamlined by using eTransmit, which in essence packages a set of files for 
easy sharing.  These files should include the AutoCAD® drawing files, AutoCAD® line and font definition files 
and other all related dependent files. E-Transmit will automate this process. 

To create an eTransmit click the Application Menu, in the top left corner of the AutoCAD® software, select 
Publish and choose eTransmit (alternately type _ETRANSMIT at the command line):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Create Transmittal dialog box will appear, listing information for the current drawing only: 
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To add more drawings to the submittal click      ,   the Add File To Transmittal dialog window will 
appear. Browse to the additional file location(s) and select the files to be included in the transmittal, click  
  :  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Specific settings must be maintained when submitting to Denver Water. Click the                       
button: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: Hold down Shift or Ctrl 
to select multiple files 
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In the Transmittal Setups window select “Standard” and click        :  

 

 

 

 

 

 

 

 

 

 

The Modify Transmittal Setup pop-up will appear; the example below shows the required options, click OK 
when finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: CAD files should be free of Proxy objects; when selecting the “file format” with an E-Transmit, choose the option “AutoCAD 2013 
Drawing Format with Exploded AEC Objects.” 

 

 

 

Tip: an eTransmit specific to Denver 
Water can be saved by clicking 

 
 

Zip (*.zip) 

AutoCAD 2013 
Drawing 

Format with 
Exploded AEC 

Objects 

This will be 
set later 

Prompt for a 
filename 

Place all files 
in one folder 

Check as 
shown 

Check 
as 

shown 
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Close the Transmittal Setups pop-up:  

 

 

 

 

 

 

 

In the Create Transmittal window click OK: 

 

 

 

 

 

 

 

The Specify Zip File pop-up window will appear, navigate to the location where the .zip file should be stored and 
name the .zip file appropriately, click    : 
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The Archive Package Creation is in Progress pop-up will appear; wait a few seconds for this to finish and review 
the command line, which will show the status of the transmittal package: 
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Plan Submittal via Dropbox 

STEP 1: PRE-SUBMITTAL REVIEW 

For developments in the City and County of Denver or Total Service Contract Areas: 

1. The consulting Engineer/designer shall create a plan set in accordance with Denver Water’s 
current Engineering Standards and Operating Rules. 

2. The consulting Engineer shall create a Dropbox folder and upload the following items into their 
Dropbox folder:  

a. Full design layout in AutoCAD prepared in accordance with current Denver 
Water Engineering Standards and CAD Standards – Section 20.0. 

b. AutoCAD standard audit report of the “Water Only” sheet(s) (each AutoCAD submittal). 
c. Multi-sheet .dwf set of the project created from AutoCAD. 
d. A full PDF version of the project will also be required on all submittals. 

3. The Engineer shall request a Pre-Submittal Review via Dropbox and share link to 
WaterSalesPlanReview@Denverwater.org.  

4. Sales Administration will reply to the consulting Engineer with confirmation of the assigned 
PRC. 

5. Plans will be reviewed by the PRC and Denver Water review comments will be returned to the 
Engineer within five business days from the time of initial acceptance email notification via 
Dropbox. 

6. The PRC will provide a cost estimate for the Plan Review Fees due at the time of the first 
formal plan submittal based on the proposed project scope. 

For developments in Master Meter or Read and Bill Distributor Contract Areas: 

o Follow steps 1–5 above.  
o A signed Distributor Conditional Water Plan approval application is required at first submittal. 

STEP 2: FORMAL PLAN SUBMITTAL 

After the pre-submittal comments are addressed, the Consulting Engineer shall submit the 
required information for formal plan review, via Dropbox only, to their assigned PRC 
Representative. 

1. The Consulting Engineer shall upload the following items into their Dropbox account: 
a. All items on the completed Plan Acceptance Checklist, including the checklist. 
b. Formal comment response letter addressing pre-submittal comments. 
c. Full design layout in AutoCAD prepared in accordance with current Denver Water 

Engineering Standards and CAD Standards — Section 20.0. 
d. Individual .dwf sheets of the project created from the AutoCAD files. 
e. A full PDF version of the project with fire department’s signature will also be 

required on first and final submittals.  
f. A completed Fire Line/Domestic/Irrigation Connection form for each fire sprinkler line 

and any tap 3-inch and larger. Domestic demand data may be requested for some 2-
inch and smaller multi-family domestic taps. 

g. An AutoCAD Audit Report of the “Water Only” sheets is required for all submittals. 
2. Water Supply License for each fire line is required and a Stub-In Permit is required for domestic 

service lines that are 3-inch and larger. All associated fees must be paid at time of first 
submittal.  

a. Domestic taps require the payment of fees at the time the Water Supply License is 
submitted. Please contact the PRC for fee information. 

3. Plans will be reviewed by the PRC and Denver Water review comments will be returned to the 
Engineer within seven business days from the time of notification via Dropbox.  

4. In Read & Bill and Master Meter Districts, a Distributor Conditional Water Plan Approval 
Application is required. 

5. A complete Easement package (if applicable) prepared in accordance with Chapter 4 of the 
Engineering Standards is required at time of first submittal. 

WaterSalesPlanReview@Denverwater.org
http://www.denverwater.org/BillingRates/RatesCharges/SpecialCharges/plan-review-easements-distribution/
http://www.denverwater.org/docs/assets/56CFCBB1-155D-01CB-0C0F3BCBCCB9BBEB/DistributorConditionalPlanApprovalletter.pdf
http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/WaterPlanSubmittal/#drop
http://www.denverwater.org/docs/assets/9BF250F2-045D-3C18-08E3984498F6ACBB/PlanAcceptanceChecklist.pdf
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
http://www.denverwater.org/docs/assets/376C07C8-C69C-EF45-20F93834774C464D/CAD-Standards.pdf
http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/WaterPlanSubmittal/#fire
http://www.denverwater.org/docs/assets/26AC27BB-E0C8-F50F-FDDEB7D6962AE10D/FirelineDomesticIrrigationconnectiondemandform_09-15_write.pdf
http://www.denverwater.org/docs/assets/F48E401B-E836-281D-2A00AEFB423B81D4/water-supply-license.pdf
http://www.denverwater.org/docs/assets/CC27F314-BCDF-1B42-D2B89F0F644ECC88/Stub-inAgreement.pdf
http://www.denverwater.org/docs/assets/56CFCBB1-155D-01CB-0C0F3BCBCCB9BBEB/DistributorConditionalPlanApprovalletter.pdf
http://www.denverwater.org/docs/assets/56CFCBB1-155D-01CB-0C0F3BCBCCB9BBEB/DistributorConditionalPlanApprovalletter.pdf
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#page=79
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 STEP 3: SUBSEQUENT PLAN SUBMITTALS 

Plans shall be resubmitted via Dropbox with a formal response letter addressing the Denver Water 
plan review comments received during Formal Plan Submittal. For each resubmittal, a response letter 
is required that addresses all redline comments; a new AutoCAD drawing with all changes is also 
required. Plans that require more than two formal submittals to obtain plan approval will be subject to 
additional review fees equal to the amount of the original review cost. 

After the comments have been satisfactorily addressed and the design is accepted by Denver 
Water, the PRC will provide the Consulting Engineer a list of the outstanding items required 
for final plan approval such as but not limited to: 

a. Final Comment Response Letter 
b. Full size bond copy of the plans stamped and signed by PE of record and fire 

department signature. 
c. Final PDF and DWF sheet set 
d. A signed owner/developer compliance letter 
e. Inspection fees. 

STEP 4: FINAL PLAN APPROVAL 

Once the required items have been submitted and associated fees have been paid, the plans will be 
approved by Denver Water and construction activities shall proceed in accordance with Chapter 2 of 
Denver Water’s current Engineering Standards. 

f. Inside Denver and Total Service contract areas: the owner/developer must select a 
water line contractor from Denver Water’s Prequalified Contractor lists. 

g. The water line Contractor or water District (if Read & Bill or Master Meter contract 
service area) shall call and schedule a pre-construction meeting a minimum of 48 hours 
prior to start of construction. 

h. Water line contractor must have an approved Denver Water stamped set of plans at 
time of pre-construction meeting on the job site at all times. 

Please see Water Plan Submittal for more information or contact Water Sales at WaterSales@denverwater.org 
if you have any questions concerning Plan Review.   

  

http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/WaterPlanSubmittal/#fire
http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/WaterPlanSubmittal/#fire
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=Chapter 2 - Main Extensions
http://www.denverwater.org/DoingBusinesswithUs/PlanReviews/PrequalifiedContractorLists/
WaterSales@denverwater.org
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Final Product – Main Extensions 

The final product submitted to Denver Water shall be (excluding Pre-Submittals): 

 Plans and supporting documentation submittal in compliance with current Denver Water’s Engineering 
Standards - Chapter 2 

 Dropbox 
o A single Zip file including DWG files and all supporting dependencies (see  

e-Transmit - Page 20.0-57) 
o Any remaining support files not included with e-Transmit 
o Multi sheet DWF of complete drawing set (see .DWF files - Page 20.0-53) 
o Standards Audit file (see Printing Standards Audit Report - Page 20.0-16) 

 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#page=51
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Overview - Easements & Licenses 

 

Introduction 

The following procedures will be used to process easements and revocable licenses. Work done within Denver 
Water’s Property Management section is comparable. 

Submitted CAD drawings shall meet requirements and specifications as detailed in current Denver Water’s 
Engineering Standards – Chapter 4 as well as all requirements listed within the CAD Standards. 

Basic Drawing Guidelines 

In order for projects to be shared easily it is important that the method of drafting and structure of the drawing 
set be standardized; use the following lists as guidelines for standardization.   

General Checklist 

 Plans in compliance with Denver Water’s current Engineering Standards 

 Defined drawing scales – model space and paper space viewports. The scale used shall be large 
enough so that the dimensions are clearly shown. Whenever possible, the entire easement should be 
on one sheet. 

o See Annotation Scales - Page 20.0-7 

 Use of DW standard layers and linetypes.  
o See example DW STANDARDS 4-06A Page 1 – 20.0-74 

 Use of DW standard blocks and symbols. 
o See example DW STANDARDS 4-06A Page 2 – 20.0-75 

 Each sheet is a separate layout – layouts may be contained in one drawing file or separated into 
individual drawings files at the engineering firm’s discretion. 

o See Expected Use of Model Space and Paper Space - Page 20.0-7 

 Drawings that have a typical profile of crossing shall meet the requirements on examples: 
o CROSSING OVERHEAD 4-06D – 20-0-79 

o CROSSING UNDERGROUND 4-06E – 20.0-80 

o UNDERGROUND DITCH/CANAL CROSSING 4-06F – 20.0-81 

o SIMPLIFIED AREA 4-06H – 20.0-83 

 Refer to the Denver Water’s current Engineering Standards for abbreviations. 

 Standards check has been performed: 
o See Batch Standards Checker – In CAD - Page 20.0-13 

 Plot using DW Engineering-PMGT.ctb.  
o See Layer Color Chart - Page 20.0-11 

 Submittal package is complete.  
o See Final Product – Easements and Licenses - Page 20.0-99 

 

 

 

 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=Chapter 4 - Easements and Licenses
http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
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Template Overview (EasementsAndLicenses.dwg) 

The provided drawing, also referred to as the template drawing or example drawings, is intended to aid in the 
compliance of the Denver Water CAD Standards. Located within the template (provided as an AutoCAD® 
drawing EasementsAndLicenses.dwg) are required layers, linetypes and symbols. All information is basic 
AutoCAD® features with no intelligence, such as Civil 3D styles. AutoCAD® Civil 3D styles are available for 
use, if desired (see Support Files - Page 20.0-22). 

The following describes what is in the template drawing, EasementsAndLicenses.dwg 

Drawing units 

The Drawing Units are set to Decimal – Feet: 

 

 

 

 

 

 

 

 

 

Drawing Scales 

Only the acceptable drawings scales (See Annotation Scales - Page 20.0-7) have been added to the template 
drawing: 

 

 

 

 

 

 

 

 

 

 

Acceptable Scales 

Acceptable Scales 
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Layering  

Layer names are based on the NCS and consist of distinct data fields separated from one another by dashes. 
These fields are: Discipline Designator, Major Group, Minor Groups (up to two), and Status.   

 

 

 

Layer Fields  

The following lists common layer fields that may be encountered when working with the provided template 
drawing: 

Discipline Designators 
Designator Description 

C Civil 
G General 
V Survey/Mapping 

VF Field Survey (points) 
 

Template Layers – Easements & Licenses 

The provided drawings come preloaded with the acceptable layers, including color, linetype and line weights.  

Common layers: these layers will exist in almost every drawing 
Layer name Color Linetype Description 
0 7 Continuous DO NOT USE THIS LAYER 
Defpoints 7 Continuous DO NOT USE THIS LAYER 

 

REQUIRED LAYERS 

Layer Name Color Linetype Description 
_VPRT 212 Continuous General: Viewport 
C-ANNO-L050 211 Continuous Civil: Annotation: Text size Leroy 50 
C-ANNO-L060 212 Continuous Civil: Annotation: Text size Leroy 60 
C-ANNO-L060-ITAL 212 Continuous Civil: Annotation: Text size Leroy 60: 

Italicized (applies to text styles) 
C-ANNO-L080 222 Continuous Civil: Annotation: Text size Leroy 80 
C-ANNO-L100 143 Continuous Civil: Annotation: Text size Leroy 100 
C-ANNO-L120 93 Continuous Civil: Annotation: Text size Leroy 120 
C-ANNO-L120-ITAL 93 Continuous Civil: Annotation: Text size Leroy 120: 

Italicized (applies to text styles) 
C-ANNO-L120-SHAD 211 Continuous Civil: Annotation: Text size Leroy 120: 

Shadow (applies to text styles) 
C-ANNO-L140 245 Continuous Civil: Annotation: Text size Leroy 140 
C-ANNO-L140-ITAL 245 Continuous Civil: Annotation: Text size Leroy 140: 

Italicized (applies to text styles) 
C-ANNO-L175 126 Continuous Civil: Annotation: Text size Leroy 175 
C-ANNO-L175-SHAD 211 Continuous Civil: Annotation: Text size Leroy 175: 

Shadow (applies to text styles) 
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Layer Name Color Linetype Description 
C-ANNO-TTLB white Continuous Civil: Annotation: Border and titleblock 
C-CHAN-CNTR 212 CENTER2 Civil: Navigable Channels: Center Line 
C-DTCH-CNTR 212 CENTER2 Civil: Ditch or washes: Center Line 
C-ESMT-ACQU 26 Continuous Civil: Easements: Acquired 
C-ESMT-CONV 26 Continuous Civil: Easements: Conveyed 
C-ESMT-DIST 165 DWDROW Civil: Easements: District 
C-ESMT-DW white DWDROW Civil: Easements: Denver Water (and Total 

service area) 
C-ESMT-OTHR 212 DASHED2 Civil: Easements: Other - Unidentified 
C-FENC 212 FENCELINE3 Civil: Fence: Line 
C-GRLN-PROF 223 Continuous Civil: Grade line: Profile 
C-LICN-ACQU white Continuous Civil: License: Acquired 
C-LICN-ACQU-AREA 26 Continuous Civil: License: Acquired: Area 
C-LICN-CONV white Continuous Civil: License: Conveyed 
C-LICN-CONV-AREA 26 Continuous Civil: License: Conveyed: Area 
C-NPLT 212 Continuous Civil: Non-plotting graphic information 
C-PATT 211 Continuous Civil: Detail: Texture or hatch patterns 
C-POND 164 RIVER2 Civil: Ponds (lakes or reservoirs) 
C-PROP-ACQU 26 Continuous Civil: Property boundary (non-Denver 

Water): Acquired 
C-PROP-CONV 26 Continuous Civil: Property boundary (non-Denver 

Water): Conveyed 
C-PROP-DW white DWDPROP Civil: Property boundary: Denver Water 
C-PROP-LINE 212 DIVIDE2 Civil: Property boundary (non-Denver 

Water): Ownership Line 
C-PROP-LOTS 212 Continuous Civil: Property boundary: Lots 
C-ROAD-CNTR 212 CENTER2 Civil: Roadways: Center Line 
C-ROAD-CURB 212 Continuous Civil: Roadways: Curb & gutter 
C-ROAD-RWAY 85 Continuous Civil: Roadways: Right-of-way 
C-SECT-LINE-16TH 212 SEC_16TH Civil: Section: Line: Sixteenth section 
C-SECT-LINE-64TH 212 SEC_64TH Civil: Section: Line: Sixty-fourth section 
C-SECT-LINE-FULL 212 SEC_FULL Civil: Section: Line: Full section line 
C-SECT-LINE-QTRS 212 SEC_QUARTER Civil: Section: Line: Quarter section 
C-SITE 211 Continuous Civil: Site features (Facilities) 
CU-COND-CNTR 212 CENTER2 Civil Utilities: Conduit: Center Line 
CU-WATR-CNTR 212 CENTER2 Civil Utilities: Water Supply: Center Line 
G-ANNO-LOGO 211 Continuous General: Annotation: Company logo 
G-ANNO-TTL2 112 Continuous General: Annotation: Title layer 2 
G-NPLT white Continuous General: Non-plotting graphic information 
V-CTRL 85 Continuous Survey/Mapping: Control points 
VF-MONM 212 Continuous Field Survey (points): Monuments and 

property corners 
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Index of Example sheets 

The following is a list of the example sheets given for Easements and Licenses submittals, including how to use 
each sheet; sheet notes are not always specific to the given example and may be used throughout:  

 GENERAL INSTRUCTIONS 4-06 - Page 20.0-73 

o This sheet gives general instructions of how the drawings should be set up and how they 
should look 

 DW STANDARDS 4-06A Page 1 - Page 20.0-74 

o This sheet lists all acceptable layers, colors, text styles, line weights and linetypes for 
Easements and Licenses submittals, use only the supplied information 

o Line weights are based on Denver Water’s plot file (DW Engineering-PMGT.ctb) and are set to 
default within the example drawings 

 DW STANDARDS 4-06A Page 2 - Page 20.0-75 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes  

 BORDER/TITLE BLOCK 4-06B - Page 20.0-76 

o See GENERAL INSTRUCTIONS 4-06 - Page 20.0-73, note 6 for North Arrow specifications 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o The North Arrow is provided as a dynamic block. Symbol name: NorthArrow (see FAQ’s – 
Easements and Licenses - Page 20.0-87) 

o *Legend has been provided as a dynamic block. Symbol name: Legend (see FAQ’s – 
Easements and Licenses - Page 20.0-87) 

 BORDER/TITLE BLOCK 4-06B Blank - Page 20.0-77 

o See GENERAL INSTRUCTIONS 4-06 - Page 20.0-73, note 6 for North Arrow specifications 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o The North Arrow is provided as a dynamic block. Symbol name: NorthArrow (see FAQ’s – 
Easements and Licenses - Page 20.0-87) 

o *Legend has been provided as a dynamic block. Symbol name: Legend (see FAQ’s – 
Easements and Licenses - Page 20.0-87) 

 PERIMETER DESCRIPTION 4-06C - Page 20.0-78 

o *In some cases linetype scales can be forced to show properly 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o Street names can use either layer C-ANNO-L140-ITAL or C-ANNO-L120-ITAL, with 
corresponding text styles, depending on street width and scale of drawing 

o Shadow fonts can use either layer C-ANNO-L120-SHAD or C-ANNO-L175-SHAD, with 
corresponding text styles, depending on scale of drawing 

 CROSSING OVERHEAD 4-06D - Page 20.0-79 

o *In some cases linetype scales can be forced to show properly 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o Round stationing to the nearest 5 feet (i.e. 1232+75) 
o Bar scale not required on sheets with profiles, when scale is clearly labeled 

 CROSSING UNDERGROUND 4-06E - Page 20.0-80 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 
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 UNDERGROUND DITCH/CANAL CROSSING 4-06F - Page 20.0-81 

o *In some cases linetype scales can be forced to show properly 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

 CENTERLINE DESCRIPTION 4-06G - Page 20.0-82 

o *LEGEND – AREA LICENSE GRANTED – is shown as a “user defined” example on this sheet 
o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

 SIMPLIFIED AREA 4-06H - Page 20.0-83 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o This sheet should only be used when requesting a License for an irregular area for a use such 
as grading, riprap, or a lawn irrigation system. The perimeter should be simplified to avoid using 
multiple small courses 

 FIRE HYDRANT EASEMENT 4-06I - Page 20.0-84 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o The fire hydrant is provided as a dynamic block. Symbol name: DW_Fire Hydrant (see FAQ’s – 
Easements and Licenses - Page 20.0-87) 

o This sheet is for informational purposes only 

 DISTRIBUTOR PERIMETER DESCRIPTION 4-06J - Page 20.0-85 

o *In some cases linetype scales can be forced to show properly 

o Callouts in BLUE indicate which layer is used 

o Callouts in MAGENTA are directions for reference purposes 

o Street names can use either layer C-ANNO-L140-ITAL or C-ANNO-L120-ITAL, with 
corresponding text styles, depending on street width and scale of drawing 

o Shadow fonts can use either layer C-ANNO-L120-SHAD or C-ANNO-L175-SHAD, with 
corresponding text styles, depending on scale of drawing 

 DISTRIBUTOR BORDER/TITLE BLOCK 4-06K - Page 20.0-86 

o See BORDER/TITLE BLOCK 4-06B - Page 20.0-76 for specifications 

 DISTRIBUTOR BORDER/TITLE BLOCK 4-06K Blank - Page 20.0-87 

o See BORDER/TITLE BLOCK 4-06B - Page 20.0-76 for specifications 
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FAQ’s – Easements and Licenses  

Q: What are Dynamic blocks? 

A: Dynamic block references contain grips or custom properties that change the way the reference is displayed 
in the drawings after it is inserted. Dynamic blocks included in these examples are: 

 BarScale – includes a pull-down list to choose appropriate scale 

 SRVY_MON – includes a pull-down list to choose monument type 

 DW_Fire Hydrant – rotates 360° 

 NorthArrow – rotates within specified parameters  

 Legend – includes a pull-down list to choose appropriate legend item. A user defined attribute is 
included for any unlisted items, hatching shall go on C-PATT layer 

 Rotation Note – includes a pull-down list to choose a rotation note or a user defined note 

 

Q: What does Annotative refer to? 

A: Objects that are commonly used to annotate drawings have a property called Annotative. This property 
allows you to automate the process of scaling annotations so that they plot or display at the correct size on the 
paper. Objects that are annotative in these examples are: text, dimensions, hatches, leaders/multileaders and 
blocks. 

Note: any references given for specific sizes and scales are based on a drawing scale of 1” = 100’ 
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Exhibit A example 

The following shows an example of Exhibit A as described in current Denver Water’s Engineering Standards, 
section 4.02.A.2 

 

  

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=4.02.A.2
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Closure Calculations Example 

The following shows an example of the Closure Calculations as described in current Denver Water’s 
Engineering Standards, section 4.02.A.2.h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#nameddest=4.02.A.2.h
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Submittals – Easements and Licenses 

Submittals to Denver Water are to include, but are not limited to, hard copies, .DWG files, and an E-transmit of 
said files. When submitting plans, refer to current Denver Water’s Engineering Standards, in addition to the CAD 
Standards, for full compliance. 

 

E-Transmit 

Submittals to Denver Water can be streamlined by using eTransmit, which in essence packages a set of files for 
easy sharing.  These files should include the AutoCAD® drawing files, AutoCAD® line and font definitions files 
and other all related dependent files. E-Transmit will automate this process. 

To create an eTransmit click the Application Menu, in the top left corner of the AutoCAD® software, select 
Publish and choose eTransmit (alternately type _ETRANSMIT at the command line):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf
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The Create Transmittal dialog box will appear, listing information for the current drawing only: 

 

 

 

 

 

 

 

To add more drawings to the submittal click              , the Add File To Transmittal dialog window 
will appear. Browse to the additional file location(s) and select the files to be included in the transmittal, click 
   :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

Tip: Hold down Shift or 
Ctrl to select multiple files 
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Specific settings must be maintained when submitting to Denver Water. Click the                       

button: 

 

 

 

 

 

 

 

 

 

 

 

 

In the Transmittal Setups window select “Standard” and click       :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tip: an eTransmit specific to 
Denver Water can be saved by 

clicking 
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The Modify Transmittal Setup pop-up will appear; the example below shows the required options, click OK 
when finished: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: CAD files should be free of Proxy objects; when selecting the “file format” with an E-

Transmit, choose the option “AutoCAD 2013 Drawing Format with Exploded AEC Objects.” 

Close the Transmittal Setups pop-up:  

 

 

 

 

 

 

 

 

 

 

 

 

AutoCAD 2013 
Drawing 

Format with 
Exploded AEC 

Objects 

Zip (*.zip) 

This will be 
set later 

Prompt for a 
filename 

Place all files 
in one folder 

Check as 
shown 

Check 
as 

shown 
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In the Create Transmittal window click OK: 

 

 

 

 

 

 

 

 

The Specify Zip File pop-up window will appear, navigate to the location where the .zip file should be stored and 
name the zip file appropriately, click     : 

 

 

 

 

 

 

 

 

 

 

The Archive Package Creation is in Progress pop-up will appear; wait a few seconds for this to finish and review 
the command line, which will show the status of the transmittal package: 
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Easements & Licenses Submittal via Dropbox 

Refer to Denver Water’s current Engineering Standards, Chapter 4 and CAD Standards — Section 
20.0, Pages 20.0-59 – 99 

For Inside Denver & Total Service  

 A letter of request that Denver Water accepts the proposed easement, giving the name of the 
property owner (grantor) and the person(s) authorized to sign 

 An original signed and sealed written legal description PDF with closure sheets 
 AutoCAD file of easement exhibits in compliance with CAD Standards and current Engineering 

Standards’ specifications (via Dropbox) 
 Electronic file of the Title Commitment with legal description of the easement area only with 

hyperlinks to the referenced B-2 exceptions – a commitment for the entire property or for fee 
simple conveyance is not acceptable 

 An exceptions map showing the proposed water line easement and all plotted exceptions 
 A copy of the overall site plan 
 A copy of the recorded or unrecorded plat if available and/or applicable or ASCM 

 

For Read & Bill and Master Meter service areas  

 AutoCAD easement via Dropbox, drawn to Denver Water’s current Engineering Standards’ 
specifications 

 Copy of the fully executed and recorded easement agreement on Denver Water’s standard 
form (Denver Water must review before recording) 

NOTE: The full easement package must be submitted at the time of formal submittal. 

Easement Types: 

1. 30-foot PUD/PBG: Sample — PUD/PBG Easement Agreement 

 Typically used in developed areas 
 Non-Exclusive — Allows other utilities in the easement  
 The entire 30-foot area must be hard surface  
 Permanent delineation on both sides  

2. 30-foot Exclusive: Sample — Exclusive Easement Agreement 

 Typically not used because of its restrictiveness. This type of easement might be used to achieve a 
waterline loop through undeveloped land. Other utilities are not allowed in the easement; the crossing 
of utilities at right angles is also prohibited  

 Hard surface and delineation is not required  

3. 50-foot Non-Exclusive: Sample — Non-Exclusive Easement Agreement  

 Typically used in undeveloped areas or to meet looping requirements outside of the roadway (i.e., 
crossing a greenbelt/open space area to achieve loop). NOTE: Not to be used to circumvent parking 
restrictions through a PUD easement 

 Non-exclusive — Allows other utilities in the easement  
 Hard surface and delineation is not required  

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#page=79
http://www.denverwater.org/docs/assets/FD0543D8-A318-E1E0-187895E5605F1754/SampleEasementAgreement_PUD-PBG.pdf
http://www.denverwater.org/docs/assets/FCC1763B-F56E-F48C-5B634ACDC4EB7486/SampleEasementAgreement_Exclusive.pdf
http://www.denverwater.org/docs/assets/FCE6D5CB-9D40-9CD2-AF77DFE922C9EA25/SampleEasementAgreement_Non-Exclusive.pdf
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Helpful Hints for Easement Design — common errors and missed items include, but are not limited to 
the following: 

 Acceptable street cross-section on the water only plan; must show other utilities, surfacing type, 
thickness, and easement delineation  

 Parking is NOT allowed in the PUD/PBG easement  
 Hydrant pocket easements require a minimum of 5-feet from the operating nut on the hydrant to the 

easement/property line  
 When a hydrant lateral extends more the 20-feet beyond the edge of the ROW/ESMT, then a 30 or 50 

foot easement is required in lieu of the 10-foot pocket easement  
 Easement widths are a minimum of 30 to 50 feet depending on the easement type  
 Structures, light poles, signs, trees, shrubs, fencing, etc. shall not encroach into the easement  
 Delineation is required on both sides of the PUD easement  
 The easement must follow the radius of the curbs in the roadway for delineation  
 Gates are allowed by special provision, but they must be a minimum of 14-feet wide and centered over 

the waterline; Denver Water must have 24-hour access to the main  
 The easement must be clearly shown and marked on the plans  
 Landscaping is not allowed in the PUD/PBG easement  
 Traffic islands are not allowed in the easement  
 The easement may not have more than a 4% cross slope  

Please see Easement Requirements for more information or contact Water Sales at 
WaterSales@denverwater.org if you have any questions concerning Plan Review.    

WaterSales@denverwater.org
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Final Product – Easements & Licenses  

The final product submitted to Denver Water shall be: 

 Plans and supporting documentation submittal in compliance with current Denver Water’s Engineering 
Standards, Chapter 4 

 Plotted hard copy of drawing(s) using DW Engineering-PMGT.ctb (no exceptions) (see Layer Color 
Chart - Page 20.0-11) 

 CD-R containing 
o Zip file including DWG files and all supporting dependencies (see e-Transmit - Page 20.0-91) 
o Remaining support files not added with e-Transmit 
o Standards Audit file (see Printing Standards Audit Report - Page 20.0-16)  

  

http://www.denverwater.org/docs/assets/2BB465F5-AF60-4566-4B0AF7397A27FB06/CompleteEngineeringStandards.pdf#page=79
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