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Steps for Preparing and Submitting Water Plans

	� Review TMWA water project application information including project specific submittal requirements
and design resources.  Helpful informational links as follows:

New Business Process (https://tmwa.com/doing-business-with-us/new-construction-beta/) 
Document Submittal Requirements  (https://tmwa.com/wp-content/uploads/2025/02/
DOCUMENT-SUBMITTAL-REQUIREMENTS-PORTAL-2025JAN29.pdf)

	� Request the water facility AutoCAD files for the project by emailing: Data Request (DataRequest@tmwa.com)

	� Download the most current water plan title block, symbols and general notes.

Drawing Templates 
(https://tmwa.com/doing-business-with-us/new-construction/drawing-templates/)

	� Download the most current versions to TMWA’s Construction and Design Standards. This includes
Sections 1-9 and Appendix 10. Appropriate project related details from Appendix 10 shall be included in
the water plan set. Visit the New Construction web page and review TMWA Standards for Construction.

Construction and Design Standards (https://tmwa.com/all-standards/)

	� Design and draft water plans.

	� Contact TMWA New Business Engineering for design guidance on any pipe design 14-inch diameter
and larger.

	� Ensure water plans meet all requirements of TMWA’s Construction and Design Standards, linked
above.

	� Review contents of this guide to assist in project specific call outs.

	� Perform a peer review of the project plans using the sections of this guide and TMWA’s Construction and
Design Standards, linked above.

	� Submitting a water project to TMWA using the New Business Portal will require you to have a Portal
account set up. To create this account visit the New Business Portal Login link below. Allow 24-hours
for the login to be activated.  Please note that the initial application fee will be required within 24-hours
after the application has been successfully submitted. If you have questions about initial fees for your
project prior to submittal contact us at New Construction (newconstruction@tmwa.com).

New Business Process (https://tmwa.com/doing-business-with-us/new-construction-beta/)

New Business Portal Login (https://projectportal.tmwa.com/PublicAccess/template/Login.aspx)

For additional information on the application process after 
project application submission, please review the 

Application Process Outline

https://tmwa.com/doing-business-with-us/new-construction-beta
https://tmwa.com/wp-content/uploads/2025/02/DOCUMENT-SUBMITTAL-REQUIREMENTS-PORTAL-2025JAN29.pdf
mailto:DataRequest%40tmwa.com?subject=
https://tmwa.com/doing-business-with-us/new-construction/drawing-templates
https://tmwa.com/all-standards
mailto:newconstruction%40tmwa.com?subject=Project%20Fee%20Question
https://tmwa.com/doing-business-with-us/new-construction-beta
https://projectportal.tmwa.com/PublicAccess/template/Login.aspx
https://tmwa.com/wp-content/uploads/2025/01/APPLICATION-PROCESS-OUTLINE.pdf
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Common Fittings 
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Business
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Standards and Specifications

Fitting Joint Types 
When calling out fittings that are to be connected, it is important to identify the correct joint type of each 
fitting or appurtenance. For TMWA New Business projects the following will apply unless directed otherwise 
by TMWA.
Push-on (PO) fittings connect only to pipes. 
Mechanical Joint (MJ) and Mechanically Restrained Joint (MRJ) fittings connect only to pipes.
Flange fittings (FL or FLG) are bolted to other flange fittings and do not connect to pipe without an adapter. 
Adapters will need to be identified by joint type. Typical adapters will be FLG x MRJ or FLG x PO.

Water Mains
TMWA allows the use of AWWA C900 PVC and AWWA C151 ductile iron for water main installation. For the 
purposes of this guide and TMWA Construction and Design Standards when referring to these materials 
it is for water mains between 6-inch and 12-inch. For water mains larger than 12-inch diameter, consult 
with TMWA’s Engineer for design guidance. Water mains shall be called out with the length, diameter, and 
material extending between fittings or where pipe material changes. Lengths are typically called out using 
the center of each fitting symbol, rounded to the foot. PVC pipe will be depicted using a single solid line for 
proposed pipe. Ductile iron will use a hatch. If there is a combination of un-restrained and restrained ductile 
iron two distinct hatch patterns will need to be used with a legend identifying the difference.
If the water project consists of more than 1,200-feet of main a flushing plan may be required in the plan set. 
The elevation change of the water main will need to be taken into account during the design. Projects with 
elevation differences that may over pressurize portions of the project during the system pressure test may 
require a pressure testing plan as part of the plan set. 

Related Construction and Design Standards Appendix:
•	 10L

Examples for different pipe materials and line types. 
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Example callout for length.

Tee
A tee fitting connects three (3) pipes together and shall be manufactured with ductile iron material. The 
straight through alignment is referred to as the ‘run’ with an integrated outlet at a right-angle to the pipe 
known as the ‘branch’. Tee fittings shall be specified by diameter and joint type in the RUN x BRANCH 
direction. Unless otherwise specified by TMWA, tee fittings require a thrust block. Tee fittings are typically 
connected to reducers and/or gate valves using a flange fitting and adapters. Tees installed in a main-to-
main connection will require a minimum of two valves. For tees at services, there is typically only one valve 
located on the service side of the tee, most often located on the branch side, unless otherwise directed by 
the Authority. Where there is expected to be deflection of the pipe at the fitting, the degree of deflection 
shall be called out. 

Refer to the following sections for additional callout examples:
•	 Thrust Blocks and Anchor Blocks
•	 Reducers
•	 Gate Valves
•	 Larger Diamter Metered Water Services 
•	 Fire Services
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10B
•	 10J
•	 10L
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Example callout.

Cross
Cross fittings connect four (4) pipes together at their point of intersection and shall be manufactured with 
ductile iron material. Cross fittings are supplied with matching joint types along each run. There are no 
thrust blocks on cross fittings in most situations. Crosses will require a minimum of three valves, unless 
otherwise directed by the Authority. Reducing crosses are available, typically through customer orders, 
however, crosses within TMWA’s service territory shall use the same diameter for all outlets unless approved 
by the Authority in order to maintain consistent and readily available parts for repair and maintenance 
purposes. In situations where a reduction or increase in diameter at one or more outlets is required 
reducers will be used after a valve. 

Refer to the following sections for additional callout examples:
•	 Reducers
•	 Gate Valves
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10B
•	 10J
•	 10L
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Example callout.

Elbows
Elbow fittings are angular changes in pipe direction and shall be manufactured with ductile iron material. 
TMWA allowable elbow fittings include the following angles: 11.250, 22.50, 450, and 900. Elbow fittings must 
be specified by diameter and joint type. Elbow fittings must have matching diameters and joint types on 
each end in order to maintain consistent and readily available parts for repair and maintenance purposes.. 
Elbow fittings with different joint ends are typically a custom order. Elbows can be used in both horizontal 
and vertical direction. All vertical elbows will be restrained. Refer to Section 1.1 and Appendix 10I for vertical 
offset requirements for required restrained length calculations.

Refer to the following sections for additional callout examples:
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valves
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10J
•	 10L

Horizontal Elbows

Horizontal elbows can be PO, FLG or MRJ. Thrust blocks are used on all horizontal elbows with few 
exceptions. One such exception would be where existing conditions will not provide adequate space for 
the installation of thrust blocks. In these situations, the elbow and pipe on each side will be MRJ, with 
required length of restrained pipe on each end calculated using DIPRA restrained joint calculator found at 
www.DIPRA.org. Elimination of thrust blocks shall be discussed with TMWA Engineering during the review 
process. 

Refer to the following sections for additional callout examples:
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valves
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10J
•	 10L

http://www.DIPRA.org


Section  II

TABLE OF CONTENT

TMWA Water Project Design Guidance Manual

10   |   November 2026

Example callouts for horizontal elbows.

Vertical Elbows at Vertical Offsets

Vertical elbows are used to adjust the elevation of a main or service with a diameter of 4-inch or larger in 
a short horizontal distance. Where a profile is not required, the vertical offset will be identified in the plan 
view only. For vertical offsets with a profile it will be shown in both plan and profile views. Vertical elbows 
require restrained pipe on both ends of the outer elbows and between all vertical elbows. The length of 
pipe between each fitting will need to be called out on the plan. Restrained joint lengths shall be calculated 
using the DIPRA restrained joint calculator found at www.DIPRA.org. The inputs for these calculations are 
site specific with some standard inputs which can be found in TMWA’s Construction and Design Standards, 
Section 1.1. All project calculations shall be combined in a single PDF, stamped and digitally signed by the 
project engineer.

Refer to the following sections for additional callout examples:
•	 Inline Flush Valve or Inline Blow-off Assembly, 

please note not all vertical offsets require inline flush or blow-off valves.
•	 Joint Deflections
•	 Water and Sewer Separations – at Crossings

Related Construction and Design Standards Appendices:
•	 10E
•	 10I
•	 10L

http://www.DIPRA.org
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Example callouts for vertical elbows and offsets.
Plan view example.

Typically, there is not a callout for the vertical elbows in the profile, but it is visually depicted.
Profile view example.



Section  II

TABLE OF CONTENT

TMWA Water Project Design Guidance Manual

12   |   November 2026

Thrust Blocks and Anchor Blocks
A thrust block is a calculated volume of concrete used to prevent movement at a fitting such as tees and 
horizontal elbows. Anchor blocks are designed for the same purpose, but will be placed under a fitting 
such as a gate valve or reducer to prevent movement. For standard fittings up to 12-inch diameter refer to 
TMWA’s Construction and Design Standards, Appendix 10L for details using common soil types and test 
pressures for sizing purposes. In areas where the standard inputs do not match site conditions or if pipe 
diameters are larger than what is covered in the approved details, it is the engineers responsibility to detail 
the site-specific thrust or anchor blocks with stamped calculations provided to TMWA.
Thrust blocks can be abbreviated on plans using “TB”. Refer to Tees and Elbows sections for example 
callouts for thrust blocks. Refer to Reducer section for example anchor block callout.

Related Construction and Design Standards Appendices:
•	 10L

Reducer
Reducer fittings transition pipe diameters and shall be manufactured with ductile iron. Reducer fittings 
supplied in TMWA service territory are often flange joints, bolted to a secondary fitting with adapters. 
Reducers must be specified by size and joint type. The use of concentric and eccentric reducers must be 
considered in design to avoid high points in the fitting. In some instances, reducers where the reducer is not 
directly connected to a tee or cross, the fitting will likely be mechanically restrained with pipe on both sides 
also restrained.

Refer to the following sections for additional callout examples:
•	 Tee
•	 Cross
•	 Thrust Blocks and Anchor Blocks
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10L

 
Credit: US Pipe
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Example callouts.

 

Gate Valve
A gate valve is a fitting that is used to stop the flow of water along a main or service line where the service 
line is 4-inch or larger. Typically gate valves are connected directly to a tee or cross. When an inline gate 
valve is not directly connected to a tee or cross; rather, it is restrained for a dead-end condition on each 
side of the gate valve. Gate valves can be ordered with different joint types on each side and must be 
specified by size and joint type in the plans. In cases where a valve is installed between new and existing 
mains an anchor block shall be installed. It is important to note that the operating nut needs to be at least 
18 inches below finish grade. This is not usually an issue with valves that are 12-inch diameter and smaller, 
however, in larger diameter valves bevel gearing may be required and will need to be called out specifically 
at each location.
Gate valves can be abbreviated using “GV” on plan callouts.

Refer to the following sections for additional callout examples:
•	 Tee
•	 Cross
•	 Flush Valve Assembly
•	 Inline Flush Valve or Inline Blow-off Assembly
•	 Large Diameter Metered Water Services
•	 Hot Tap
•	 Fire Hydrants
•	 Fire Services
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10J
•	 10L
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Example callouts.

 

Flush Valve Assembly
Flush valve assemblies are a series of fittings located at the end of a main that include a gate valve and a riser 
assembly that allow for water to be flushed from the main during and after construction or after repairs to 
the main. A permanent flush valve assembly includes a concrete thrust block at the end of the assembly that 
supports against the thrust at the dead end. A temporary flush valve assembly incorporates a calculated 
restrained length of pipe to replace the required thrust block that is included in the permanent flush valve 
assembly. Restrained joint lengths for temporary flush valve assemblies shall be calculated using the DIPRA 
restrained joint calculator found at www.DIPRA.org. The inputs for these calculations are site specific with 
some standard inputs which can be found in TMWA’s Construction and Design Standards, Section 1.1. All 
project calculations shall be combined in a single PDF, stamped and digitally signed by the project engineer.
Flush valve assemblies can be abbreviated using “FVA” on plan callouts.

Refer to the following sections for additional callout examples:
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valves
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10E
•	 10L

Example callouts.

Inline Flush Valve or Inline Blow-off Assembly
Similar to the FVA defined above an inline FVA is typically used at the lower section of a series of vertical 
elbows or adjacent to a check valve or normally closed gate valve commonly found at pressure regulating 
stations (PRS). It can also be placed in a long section of water main where there are no other means of 
flushing a water main. An inline flush assembly consists of two gate valves on either side of a tee along the 
‘RUN’ side of the tee. Another gate valve and flush riser assembly are located on the ‘BRANCH’ side of the tee.

http://www.DIPRA.org


Section  II

TABLE OF CONTENT

TMWA Water Project Design Guidance Manual

15   |   November 2026

Inline flush valve assemblies can be abbreviated using “FVA” on plan callouts.

Refer to the following sections for additional callout examples:
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valves
•	 Joint Deflections

Related Construction and Design Standards Appendices:
•	 10E
•	 10L

Example callouts.

 

Air Release Valve
An air release valve assembly consists of a service saddle at the main, C901 CTS HDPE service tubing, a curb 
valve, a 1-inch air release valve, and associated facilities. An air release valve assembly allows for the removal 
of air that collects at high points in the water main. They are required at all high points along the main. 
Efforts shall be made to place the ARV on the water main side of the street to limit the length of tubing and 
allow for minimum cover to be maintained. ARV tubing requires a positive slope from the main to the ARV 
to prevent air from being trapped in the service line. ARV riser tubing is an above grade installation with 
the protective cover colored green. Every effort shall be made to locate ARV’s away from driveways to limit 
potential collisions with vehicles. The ARV will need to be placed in a manner that allows for the shut off 
valve to be located behind curb with the front of the enclosure no closer than 18 inches from back face of 
curb or sidewalk.
As with all service taps, the ARV tap shall be a minimum of 2 feet from the end of a pipe. If the ARV tubing 
cannot be installed perpendicular to the main, tracer wire shall be installed.
Air release valves can be abbreviated using “ARV” on plan callouts.

Related Construction and Design Standards Appendix:
•	 10L

Example callout.
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Test Station
A test station is where tracing wire used to locate the water main is brought up to the surface for access. 
These are typically located within fire hydrant splash pads. Test station shall not be separated by more than 
500 feet. Where test stations are not installed in fire hydrant splash pads the locations shall be noted along 
the water main.

Related Construction and Design Standards Appendices:
•	 10F
•	 10J
•	 10L

Example callouts.

Metered Services
Metered services shall be sized to provide peak hour capacity without excessive pressure losses that take 
into account anticipated losses through the meter, setter, backflow protection device, and elevation change. 
Private service line size can be adjusted after the meter to reduce losses and will need to be identified on 
the civil utility plan. It is the responsibility of the Applicant’s engineer to determine the appropriate meter 
size for a project.

Small Diameter Metered Water Services: 2-inch and Smaller

A water service assembly includes the service saddle at the main, C901 CTS HDPE tubing, a setter, meter, 
and meter enclosure with lid. Water services must be designated by size and service type (i.e. domestic or 
irrigation). With the exception of ¾-inch meters, all enclosures will house one single meter. Dual meter 
enclosures are for ¾-inch meters only. Meters that utilize dual enclosure will still each have a separate 
service line per meter.
Meter enclosures shall be installed 18-inches behind curb or sidewalk within public utility easement or 
water facility easement. Meter enclosures shall be shown to scale to ensure there is adequate easement 
coverage and no conflict with other improvements or structures, items such as fences, walls or footings or 
other obstructions. Enclosure dimensions should reflect the dimensions at the base, which is the largest 
footprint. See table below.
Service taps on existing C900 PVC water mains need to call out for a Romac 306 (or 305) stainless steel 
service saddle. All service callouts will either need to include the diameter and material of the main being 
tapped or have the water main diameter and material identified in close proximity to the tap.
Every effort shall be made to keep the water service lines perpendicular to the water main to the meter. If 
this is not practical, tracer wire shall be installed with the service line. With the following note added to the 
plans.
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Metered services shall be designed in a manner that they are not located under parking stalls, accessibility 
ramps or structures. Meter enclosures shall not be installed in driveways or drive aisles. 

Refer to the following sections for additional callout examples:
•	 Water and Sewer Separations 

Related Construction and Design Standards Appendices:
•	 10A
•	 10H
•	 10K

Example callout for residential without backflow protection requirements.

Example callout for residential with backflow protection requirements.
Note for this example the backflow assembly symbol is not shown within the house pad, this was done to limit 
the footprint of the example. Where internal fire suppression is required in a single-family home, the backflow 
assembly symbol shall be placed where it is to be installed within the building.
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Example callouts for commercial with backflow protection requirements.

 

Example callout for dual meter enclosure.

Small Diameter Metered Types, Diameters, and Enclosures

Meter Size Meter Model 
(Sensus)

Service Tap and 
Line Size

Enclosure Size Enclosure Base 
Dimensions

¾” iPerl 1” 13”x24” 1.6’ x 2.4’

1” iPerl 1 – ¼” 13”x24” 1.6’ x 2.4’

1 – ½” Omni T2 1 – ½” 17”x30” 2’ x 3’

2” Omni T2 2” 17”x30” 2’ x 3’

Large Diameter Metered Water Services: 4-inch and Larger

Large diameter water services consist of a tee or tap off of the public water main with either C900 PVC 
pipe or restrained ductile iron service line to the vaulted meter enclosure and a remote reader enclosure. 
Large diameter metered services are typically a site-specific design, however, the below example callout 
is a typical installation. Refer to Hot Tap Section for taps off of existing water mains in place of the tee 
installation. Large diameter meters come in Sensus Omni T2 and Omni C2.
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Refer to the following sections for additional callout examples:
•	 Tee
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valve
•	 Hot Tap
•	 Joint Deflections 
•	 Water and Sewer Separations 

Related Construction and Design Standards Appendices:
•	 10A
•	 10D
•	 10J
•	 10L
•	 10M
Example callout.

Backflow Protection

For commercial services (non single-family residential) a backflow assembly is required downstream of the 
meter. Where a single domestic metered service provides domestic water to a single residential building 
that has more than one dwelling unit backflow protection is required. An example would be a single metered 
domestic service to a duplex. Each building will be required to have a dedicated domestic service.

Refer to the following sections for additional callout examples:
•	 Fire Services
•	 Metered Services 

Related Construction and Design Standards Appendices:
•	 10A
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Hot Tap
A hot tap is a branch connection to an existing main using a tapping sleeve and a flange gate valve and 
adapter. Hot taps are used to connect a new main to an existing main or a new larger diameter service 
to an existing main. The diameter of outlet to the tapping sleeve, diameter and joint type of gate valve, 
adapter diameter and joint type, and thrust block must be specified on the plans along with the diameter 
and material of the existing main. TMWA will perform all hot taps 4-inch through 12-inch. Any tap larger 
than 12-inch shall be completed by an Authority approved contractor. In order for a tapping machine to be 
used there will need to be a minimum of 7-feet of un-obstructed space where the tap is to be located as 
measured from the face of the existing main. This will allow for the machine to be placed in the trench for 
the tap.
Taps on existing steel mains will require a deferred backing plate design submittal after approval of the 
project. Upon first review the generic backing plate detail will be provided to the engineer. Sizing will be 
determined by the Applicant’s engineer after the Applicant’s contractor is able to pothole the existing main 
to obtain the main’s wall thickness and outside diameter. All pothole activity shall be arranged with TMWA’s 
Inspector. The sizing of the backing plate shall be in conformance with AWWA Manual M11. All sizing 
calculations and updated plans shall be stamped and signed by the Applicant’s engineer and submitted to 
TMWA for review and approval prior to welding or further installation.

Refer to the following sections for additional callout examples:
•	 Gate Valve
•	 Thrust Blocks and Anchor Blocks

Related Construction and Design Standards Appendices:
•	 10D
•	 10F
•	 10J
•	 10L

Example callout for hot taps.

Fire Hydrants 
A fire hydrant will include the tee or hot tap at the main, the valve, the lateral, and the fire hydrant assembly. 
Fire hydrants in TMWA service territory are dry barrel with a drain hole incorporated in the design. For 
fire hydrants that do not include backflow protection, the hydrant barrel must have a minimum of 10 feet 
horizontal separation from all sewer as defined by NAC445. This separation can be shown with a radius 
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of separation or a minimum 10 feet dimension. Hydrants must also be specified as public or private in the 
plans. Any hydrant located on private property or downstream of backflow protection will be defined as 
private. Regional fire hydrant details as well as the TMWA details for fire hydrants need to be included in any 
plan that includes fire hydrants upstream of backflow protection. The regional details can be referenced in 
the call out, but that is not required.
Water plans need to include all related regional fire hydrant details. Fire hydrant locations and quantities 
shall match the hydrant location approval from the jurisdictional fire agency. This plan is provided to TMWA 
with the initial application. If, during the review process, there is a change to quantity, location, fire flow, or 
duration the Developer’s representative shall provide TMWA with an updated approval plan.
Fire hydrant assemblies can be abbreviated using “FH” on plan callouts.

Refer to the following sections for additional callout examples:
•	 Tee
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valve
•	 Test Station
•	 Hot Tap
•	 Joint Deflections 

Related Construction and Design Standards Appendices:
•	 10D
•	 10F
•	 10J
•	 10L

Example callout.

Fire Services
A fire service will include the tee or hot tap at the main, the valve, the lateral, and backflow protection. Fire 
services are owned by the property owner starting with the valve at the TMWA main. Backflow protection 
type and location shall be identified on the plans. The location of the backflow protection assembly needs 
to be reflected on the plans and needs to be as close as practicable to the point of connection to the TMWA 
main. Vaulted double check detector assemblies (DCDA) needs to be located in landscape areas and out of 
drive aisles or parking stalls. Ensure ductile iron pipe is called out at all vault penetrations. For backflow 
protection assemblies proposed within buildings, all pipe and fittings up to the backflow assembly location 
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need to be added to the water plans. All pipe and fitting callouts downstream of the backflow assembly are 
to be noted on the civil utility plan.

TMWA DOES NOT DETERMINE THE SIZE OR CONFIRM ADEQUACY OF THE FIRE SERVICE SIZING.

Refer to the following sections for additional callout examples:
•	 Tee
•	 Thrust Blocks and Anchor Blocks
•	 Gate Valve
•	 Backflow Protection
•	 Hot Tap
•	 Joint Deflections 

Related Construction and Design Standards Appendices:
•	 10A
•	 10D
•	 10F
•	 10J
•	 10L

Example callout.

Joint Deflections
Joint deflection is measured in the total horizontal and vertical angle at pipe-to-pipe joints and fittings. 
Deflection shall not be made by bending pipe. Reference TMWA Construction and Design Standards, Section 
1.1 for the maximum allowed joint deflection for fitting joint type and pipe material. The expected joint 
deflection shall be specified in the plans for fittings where deflection is required. Where profiles are not 
required for the project, any required vertical deflection shall be called out on the plan view.

Refer to the following sections for additional callout examples:
•	 Tee
•	 Cross
•	 Elbows
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Related Construction and Design Standards, Section 1.1.
Example callout for horizontal pipe deflection through a series of pipe lengths for a plan view.
Note the example below provides two different examples for identifying horizontal pipe deflection. Only one is 
required on the plans. Efforts should be made to show joint deflection at fittings or obvious pipe joints.

Example callout for joint deflection at a fitting.
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Example callout for vertical deflection using both deflection at a fitting and deflection at pipe-to-pipe 
connections.
Note the example below provides two different examples for identifying vertical pipe-to-pipe joint deflection. 
Efforts should be made to show joint deflection at fittings or obvious pipe joints.

Water and Sewer Separations
Water mains and service laterals crossing or parallel to sewer mains and sewer laterals are required to 
maintain minimum separations as defined in NAC 445A. TMWA’s Construction and Design Standards further 
identify these requirements and required mitigation methods in Section 1.1 and Appendix 10L. For the 
purposes of this section the term “sewer” refers to both sewer laterals and mains, unless otherwise noted. 

Sewer Mains

Mitigation is not required on either utility where sewer mains cross under water mains or water service 
laterals with a minimum of 18-inches of separation.
Mitigation is not required on either utility where the sewer main is located a minimum of 10-feet from the 
water in the horizontal alignment.
Water mains and laterals shall be located a minimum of 4-feet from manholes.

NAC 445A defines sewer mains as follows:
•	 Gravity sanitary sewer main with a diameter that is 8-inches or larger.
•	 Gravity sanitary sewer that is 6-inches and has connections from more than one sewer service lateral.
•	 Gravity storm drain main with a diameter that is 12-inches or larger.
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•	 Pressurized sewer mains shall include pressurized sanitary sewer lines and non-potable water pipe with 
a minimum diameter of 2-inches.

•	 Potable irrigation pipe downstream of a backflow prevention assembly with a diameter larger than 
2-inches.

•	 Any unidentified conduit 6-inch or larger.

Sewer Laterals

Mitigation is not required on either utility where sewer laterals cross under water mains or water services 
with a minimum of 12-inches.
Mitigation is not required on either utility where the sewer lateral is located a minimum of 4-feet from the 
water in the horizontal alignment and a minimum of 12-inches below water. 

NAC 445A defines sewer laterals as follows:
•	 Gravity sanitary sewer that is 6-inches or smaller and is connected to only one inlet/building/property.
•	 Gravity storm drain with a diameter less than 12-inches.
•	 Any unidentified conduit with a diameter less than 6-inches.

Water facilities shall be installed in a casing when crossing under sewer pipe that is larger than 24-inch 
diameter. A casing detail will be required on the water plans.
Any conduit used as part of a storm water driveway crossing when part of an open trench roadside drainage 
is not typically defined as sewer, however separations will need to be determined for the accessibility and 
maintenance of the water facilities.
Separations between sewer and water need to be identified on the plans. Separations shall be measured 
from the outside wall of each pipe or manhole wall. Where the plan requires profiles the minimum 
separations need to be identified in the profile at crossings with the water mains. Mitigation shall be 
reflected on the plans. 

Related Construction and Design Standards Section and Appendix:
•	 Section 1.1 
•	 10L

The following example shows sections of a profile view and a plan view with two different separation 
callouts. In orange, there is no required mitigation. The sewer main is crossing a fire hydrant lateral/service. 
The fire hydrant lateral is crossing over the sewer main with at least 18-inches of separation. The actual 
separation could be greater than 18-inches, but the minimum separation not requiring mitigation is the only 
call out required. In yellow, the sewer lateral and water main crossing requires mitigation. The sewer lateral 
is crossing under the water main with less than 12-inch separation, but has the minimum required 6-inches 
of separation. The callout for the sewer lateral separation of the 6-inch minimum is required along with 
the required mitigation shown on the plans. For subdivisions, in addition to the call out on the profile view 
there will need to be a note added to the water plans calling out the area of special construction. This note 
will identify, by lot number, what water services or sewer laterals require mitigation and are crossing sewer 
with the minimum 6-inch separation while also including if the lateral will pass over or under the respective 
main. Mitigation typically requires two different things. One being the pipe material of the sewer pipe and 
the other being the material of the water pipe. The water pipe material is going to be specifically called out 
on the water plans, but for mechanically restrained joint ductile iron, the pipe in both profile and plan view 
needs to be hatched. 
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The following example shows a portion of a water plan with the separation called out between a sewer 
lateral and a water main where no mitigation is required.

The following example shows a portion of a water plan with the separation called out between a sewer 
lateral and a water main. The required mitigation is also noted at this crossing.
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Casings
Casings consist of steel pipe, pipe spacers and end seals to house water mains or service laterals 4-inch 
and larger where the water crosses under pipes with diameters larger than 24-inch or concrete boxes. 
The pipe inserted into the casing is referred to as the carrier pipe. The carrier pipe shall be restrained 
ductile iron through the casing. The selection of the pipe spacer heights should place the carrier pipe as 
close to centered in the casing. Refer to TMWA’s Construction and Design Standards for casing material 
requirements. 

Related Construction and Design Standard Section:
•	 Section 1.1

Casing Diameters Based on Carrier Pipe Diameter

Carrier Pipe Diameter Minimum Casing Diameter

4” 16”
6” 16”
8” 18”
10” 20”
12” 24”

Example profile view of a casing.
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Plan view example.

Example installation detail for Ranger II casing spacers.

Credit: Garlock
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Check Valve
A check valve is a fitting that is used to allow the flow of water in one direction only. Typically check valves 
are connected directly to an inline flush valve assembly. Check valves must be specified by diameter and 
joint type. The check valve symbol shall depict the direction of desired flow in the plans. The symbol’s arrow 
points in the direction of flow. Check valves may require installation within a vault or manhole. Site specific 
direction will be provided by TMWA. 

Refer to the following sections for additional callout examples:
Inline Flush Valve or Inline Blow-off Assembly 
Joint Deflections

Related Construction and Design Standards Appendices:
•	 10E
•	 10J
•	 10L

Example callouts.
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Plan Development 
Quality Control 
Guidance

Section III  
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This Section is to assist Applicant’s engineer in the quality control and project design to help reduce TMWA 
review comments. It provides some common items to consider prior to project submission and development 
of plans. This guide does not guarantee plan approval at initial submittal. Please note that excessive non-
conformance with the guide, TMWA Construction and Design Standards, and as outlined in the Project 
Rejection Criteria Section of this document may result in plans being returned without a thorough review. 
This Section also combines some more common comments from reviews of past projects and hurdles 
commonly experienced in the past. Comments may change from time to time based on site specific needs 
or changes to TMWA’s Construction and Design Standards. Updates to this guide may not be completed 
as timely as TMWA Construction and Design Standards or for minor changes.  It should be noted that this 
Section is not a comprehensive list of review comments. 

Helpful Links:

	 New Business Process – Landing page for New Business Project Submittals and Guide Documents 
(https://tmwa.com/doing-business-with-us/new-construction-beta/)

	 TMWA Construction and Design Standards (https://tmwa.com/all-standards/)

	 Drawing Templates - Includes water plan title blocks, symbols and general notes 
(https://tmwa.com/doing-business-with-us/new-construction/drawing-templates/)

General Project Considerations
•	 Discuss construction water needs with your client. Considering construction water needs early in the 

project will potentially avoid delays after project approval. 
•	 Consider vertical construction timing and fire hydrant coverage needs. Fire hydrant coverage may 

necessitate project phasing. 
•	 Fire hydrant approval plans will need to reflect any project phasing, clearly identifying phase lines.
•	 Review potential project phasing. Services, including fire hydrants, are not activated until the entire 

water project has been constructed and accepted by TMWA. If you have questions about potential project 
phasing request a pre-application meeting from the New Business Process web page. 

•	 If a Discovery was completed for the project, follow the Discovery findings with respect to facility 
locations/layout and facility sizing. 

•	 Review the Definitions and Common Callout Example portion of this guide to ensure plans are following 
these examples.

•	 Prior to submitting, check Landscape plans and demand calculations for accuracy in counts on plan and 
calculation. Use TMWA’s Water Resource Landscaping Calculation Template found on the New Business 
Process web page.

•	 When creating PDF files from CAD please adjust the following to reduce file sizes:
	» Disable storing SHX as comments. This can be done by typing “PDFSHX” in the command line and 

setting it to “0”.
	» Disable including layer information. In the Sheet Set PDF Publish Options dialog box, uncheck “Include 

layer information”.
•	 Prior to submitting check that all plans stamped and signed by a Professional Engineer are flattened 

before digitally signing. Make sure the plans are not digitally certified.

https://tmwa.com/doing-business-with-us/new-construction-beta
https://tmwa.com/all-standards
https://tmwa.com/doing-business-with-us/new-construction/drawing-templates
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•	 Landscape plans stamped by a Landscape Architect need to be submitted as a separate PDF document, 
not combined with the civil plan set.

•	 Landscaping needs to consider the location of water facilities including meter enclosures, backflow 
protection, service lines, mains, water vaults of any kind and air-release valves. A no planting zone shall 
be added to the landscape plans showing no shrubs within 4-feet and no trees within 10-feet of the water 
facilities.

Water Plans 
•	 At a minimum water plans need to meet all requirements in TMWA Construction and Design Standards, 

Section 1.1.
•	 General notes need to be adjusted to reflect project specifics with the following information:

	» Lengths of main and service lines broken down by diameter and material.

	· Fire Service lengths should reflect the distance from the point of connection to the TMWA main 
to the backflow assembly.

	· Domestic and irrigation service lengths should reflect the distance from the point of connection 
to the TMWA main to the meter enclosure.

	· Main lengths should be measured from the center of fittings. Note that service taps and ARV 
taps would not be defined as fittings in this case.

	» Quantities, type and diameter of all proposed meters including enclosures. 
	» Fire hydrant quantity, service line length, material and diameter as well as ownership designation 

identifying public vs. private.
	» Identification of backflow protection types. Specifically for fire services where there are three 

different types of assembly options. Remove the options that will not be used for the project.
	» Remove sections of the notes that require quantities from the plan that do not apply to the project, 

this includes backflow assembly designations when backflow is not required.  An example would be  a 
commercial service that includes domestic and fire service with a double check detector assembly. In 
this case remove the irrigation backflow notes and the fire notes that refer to a double check assembly 
(DCA) or a reduced pressure detector assembly (RPDA).

•	 TMWA symbol legend is not only included but used throughout the water plans.
•	 Use proper sheet numbering dependent on reclaimed/non-potable water use on or adjacent to the 

project site.
•	 Confirm north arrow orientation and scale are included and correct on all sheets and all sheet sizes 

conform to requirements in TMWA Construction and Design Standards, Section 1.1.
•	 Show the limits of any proposed or existing public utility easement (PUE) or water facility easement. 

For areas that do not include a PUE for single services the water facility easement will need to extend a 
minimum of 7-feet each side of the service line and 5-feet behind the back side of the meter enclosure.

•	 Include all associated details on plan callouts and on the detail sheets. TMWA Appendix 10 details should 
not be included in the civil plan set. 

•	 Water plans shall not be included as part of the civil plan set.
•	 Include Engineering firm name and contact information on all sheets.
•	 Include adequate white space for the TMWA approval stamp on all sheets. This is approximately 2-inches 

high by 5-inches wide.
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Water Mains
•	 All proposed water main extensions are required to have a profile included in the plan set. For projects 

that include civil plans with profile sheets incorporating other utilities in the same alignment as the 
proposed water main, TMWA can use those combined profiles. There typically won’t be a need to have 
duplicate profiles in both sets of plans.  However, if there are no profiles in the civil plans, the profile 
should be included in the water plans. The scales for both the vertical and horizontal scales shall use 
standard engineering scale as noted in Section 1.1 of TMWA Construction and Design Standards and shall 
be noted on each sheet.  Every effort shall be made to use a consistent scale throughout the plan set.

•	 Refer to the  Common Fittings and Callouts For New Business for standard callouts to be used within the 
plans.

•	 Confirm all fitting joint types are compatible with the pipe material called out.
•	 Mitigation shall be called out and minimum separations identified where required. Only calling referring 

to the Appendix 10L detail for mitigation will not be sufficient. The means of mitigation is required to be 
identified. Where reinforced concrete pipe is used at mitigated crossings with water it shall be identified 
as having water tight joints extending structure to structure.

•	 Show test station locations.
•	 Confirm minimum separations from buildings and other structures as identified in Section 1.1.
•	 Confirm valve spacing meets minimum requirements as identified in Section 1.1.
•	 Take into account the cross slope of the finish grade above the water main when determining the cover 

over the water main. Often in roadways the centerline elevation is reflected on the profile sheet with 
a 2% cross slope with the water main offset from centerline.  Use the cross slope and distance from 
centerline to ensure the minimum allowed cover is met.

•	 Ductile iron pipe needs to be identified as either MRJ or un-restrained. When ductile iron is used it 
should extend using full, standard 18-foot lengths, extending fitting to fitting where the next closest 
fitting is 40-feet or less from the end of the required ductile iron, unless otherwise noted by the 
Authority.

Water Services
•	 Confirm service tap spacing is reflected on the plans as identified in Appendix 10, details 10H-2.
•	 Confirm service taps, include ARV taps, are shown at least 2-feet from any obvious pipe joints.
•	 Service line 2-inch diameter and smaller does not use fittings. This pipe can be deflected to meet 

manufacturer’s recommendations.
•	 Show all meter enclosures to scale. For small diameter meters, use the dimensions provided in the 

Common Fittings and Callouts for New Business section. For large diameter meters use the dimensions 
shown in Appendix 10M of TMWA’s construction and Design Standards.

•	 Where water services are to be retired as part of the project, include the service retirement notes from 
Section 1.1 on the plans.

•	 Individual domestic services shall be tapped for each building on a parcel. Multiple buildings shall not 
share domestic services.

•	 Future services or stubs will not be permitted on a project.
•	 Traffic rated enclosures, identified in details 10K-17 and 10K-18 are only to be used upon approval by the 

Authority.
•	 There shall be a no planting zone around meter enclosures and backflow assemblies in addition to ARV’s 

and service lines. The area includes a 4-foot separation from plants and shrubs and 10-feet for trees.  
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•	 Meter enclosures shall have appropriate separations from structures of any kind as identified in TMWA’s 
Construction and Design Standards.

Backflow Protection
•	 Where fire services are to be installed, external protection shall be used where there is adequate space 

within landscape areas.
•	 Backflow assemblies shall be placed as close to the meter or connection to the main for un-metered 

services as practicable. 
•	 Locate backflow assemblies in a manner that allows for future testing and repair.
•	 For properties with existing services that apply for modifications to the service property, backflow 

retrofit will be required bringing all services up to date with protection.
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Examples of TMWA 
Water Project Plan 
Sheets

Appendix   



VICINITY MAP
NTS

REQUIRED ON ALL
SHEETS:
ENGINEERING FIRM NAME
ENGINEER'S NAME
CONTACT EMAIL
CONTACT PHONE NUMBER

REQUIRED ON THE FIRST SHEET OF
EACH PLAN SET:
DIGITAL SIGNATURE INFORMATION
FOR THE STAMPING ENGINEER
INCLUDED HERE.

A NOTE FOR THE READER: 
THIS PLAN IS FICTITIOUS AND CONTAINS A
GENERIC ENGINEER'S SEAL AND
SIGNATURE. EACH PLAN SET SHALL
COMPLY WITH NRS, NAC AND NEVADA
BOARD OF PROFESSIONAL ENGINEERS
AND LAND SURVEYORS STAMPING,
SEALING AND SIGNATURE
REQUIREMENTS.
WHAT IS SHOWN HERE IS A VISUAL
EXAMPLE OF THE SEAL, SIGNATURE AND
DATE REQUIREMENTS ALONG WITH
INFORMATION REQUIRED ON THE FIRST
SHEET AND ALL OTHER SHEETS WITHIN
THE PLAN SET.
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BUILDING A
721 W. PUBLIC AVE.
APN 123-098-56

4" HOT TAP OFF EXISTING 8" C900
PVC WATER MAIN W/ THRUST BLOCK
FOR FIRE SERVICE
4" FLG GATE VALVE
4" FLG x MRJ ADAPTER
13 LF 4" MRJ DI PIPE
4" DCDA BACKFLOW ASSEMBLY
10A-5, 10D-2, 10F-5 10L-2 & 10J-2

1 - 1-1/4" SERVICE TAP, ROMAC
306 SST SERVICE SADDLE
1-1/4" CTS HDPE SVC LINE
1" METER ASSY
RP BACKFLOW ASSY - DOM
10H-2, 10K-8 & 10A-2

2" SERVICE TAP, ROMAC 306
SST SERVICE SADDLE
2" CTS HDPE SVC LINE
2" METER ASSY
RP BACKFLOW ASSY - IRR
10H-2, 10K-10 & 10A-3

(e) 8" SS MAIN
W. PUBLIC AVE.

(e) 8" C900 PVC WATER

(P) 4" SDR 35 PVC SS
LATERAL,
MIN. 6" BELOW EX.
WATER MAIN. SLURRY
ENCASE ANY EXPOSED
WATER MAIN JOINTS,
10L-13

v

PROPERTY LINE

WATER FACILITY
EASEMENT BY
SEPARATE DOC.

REQUIRED ON ALL
SHEETS:
ENGINEERING FIRM NAME
ENGINEER'S NAME
CONTACT EMAIL
CONTACT PHONE NUMBER
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NOTE: ALL SERVICES
ARE REQUIRED TO HAVE
PRIVATE PRESSURE
REGULATING VALVES.
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723 W. PUBLIC AVE.
APN 123-098-57

703 N. KICKER AVE.
APN 123-098-73
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DRAWING NUMBER

REV

DATE APPENDIX 10A
BACKFLOW PREVENTION ASSEMBLIES

REDUCED PRESSURE PRINCIPLE
ASSEMBLY FOR DOMESTIC USE

EXTERNAL - HORIZONTAL

10A-2
5/2024

7/2001

DRAWING NUMBER

REV

DATE APPENDIX 10A
BACKFLOW PREVENTION ASSEMBLIES

REDUCED PRESSURE PRINCIPLE
ASSEMBLY FOR IRRIGATION AND

CONSTRUCTION WATER USE - HORIZONTAL

10A-3
5/2024

7/2001
DRAWING NUMBER

REV

DATE APPENDIX 10A
BACKFLOW PREVENTION ASSEMBLIES

FIRE - CLASS 1, 2 & 3 DOUBLE CHECK VALVE 
DETECTOR ASSEMBLY

EXTERNAL - HORIZONTAL BELOW GRADE
10A-5

5/2024

7/2001

DRAWING NUMBER

REV

DATE APPENDIX 10D
DISTRIBUTION TAP INSTALLATIONS

STANDARD TAP 4" TO 12" 10D-2
5/2024

7/2001

DRAWING NUMBER

REV

DATE APPENDIX 10F
FIRE PROTECTION INSTALLATION

FIRE SERVICE
OFF EXISTING MAIN

10F-5
5/2024

7/2001

DRAWING NUMBER

REV

DATE APPENDIX 10H
SERVICE TAP INSTALLATIONS

FOR 1", 1.25", 1.5" AND 2" SERVICE TAPS 10H-2
5/2024

7/2001

HOLE SAW
DIAMETER

W-3
REQUIRED ON ALL
SHEETS:
ENGINEERING FIRM NAME
ENGINEER'S NAME
CONTACT EMAIL
CONTACT PHONE NUMBER

27

11/1/2026

W-3

11
11
00
55

5533



DRAWING NUMBER

REV

DATE APPENDIX 10J
DISTRIBUTION VLAVE INSTALLATION

IN-LINE GATE VALVE
WITH CONCRETE COLLAR

10J-2
5/2024

1/2002

DRAWING NUMBER

REV

DATE APPENDIX 10K
WATER METERS - SMALL

NEW COMMERCIAL INSTALLATION
1-1/4" SINGLE SERVICE LINE

FOR 1" SETTER, METER
AND READER

10K-8
5/2024

6/2004

DRAWING NUMBER

REV

DATE APPENDIX 10K
WATER METERS - SMALL

NEW COMMERCIAL INSTALLATION
2" SINGLE SERVICE LINE
FOR 2" SETTER, METER

AND READER

10K-10
5/2024

6/2004

DRAWING NUMBER

REV

DATE APPENDIX 10L
THRUST BLOCKS

TEES, TAPPING SLEEVES, DEAD ENDS
11.25, 22.5, 45 AND 90 DEGREE ELBOWS

4" TO 12"
10L-2

5/2024

7/2011

DRAWING NUMBER

REV

DATE APPENDIX 10L
MISCELLANEOUS WATER DETAILS

TRENCH DETAIL
WATER ONLY

10L-6
5/2024

7/2011

DRAWING NUMBER

REV

DATE APPENDIX 10L
MISCELLANEOUS WATER DETAILS
WATER MAIN OR WATER SERVICE LATERAL

PARALLEL TO
SEWER SERVICE LATERAL

10L-11
5/2024

02/2014

REQUIRED ON ALL
SHEETS:
ENGINEERING FIRM NAME
ENGINEER'S NAME
CONTACT EMAIL
CONTACT PHONE NUMBER

27

11/1/2026

W-4

11
11
00
55

5544



DRAWING NUMBER

REV

DATE APPENDIX 10L
MISCELLANEOUS WATER DETAILS
WATER MAIN OR WATER SERVICE LATERAL

 CROSSING SEWER SERVICE LATERAL 10L-13
5/2024

2/2014

REQUIRED ON ALL
SHEETS:
ENGINEERING FIRM NAME
ENGINEER'S NAME
CONTACT EMAIL
CONTACT PHONE NUMBER

27

11/1/2026

W-5

11
11
00
55

5555
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