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b. Spacing: 
(1) Non-residential and multifamily (apartment) zones - three hundred (300) foot 

centers. 
(2) One and two family residential zones - six hundred (600) foot centers. 

 
3.  Valves: 

a. All valves shall be resilient seat gate valves (restrained) AWWA Standard C509. 
 

4. Markers: 
a. Approved manufacturers: 

(1) Stemsonite Model 88-SSA 
(2) Approved equal 

b. Location: 
(1) Fire hydrant markers shall be placed by City of Carrollton. The location of the 

markers shall be perpendicular to the curb, and at the center of the driving lane 
closest to the fire hydrant. 

c. Installation: 
(1) As per manufacturer’s instructions. 

 
5. Painting (color coding): 

a. All fire hydrants are to be painted with a base coat consisting of two (2) coats of 
aluminum paint as specified below.  When a color code other than aluminum is 
required, the top bonnet (from operating nut to underneath the uppermost flange) 
shall be painted two coats of the appropriate color in accordance with the following 
color code.  Nozzle caps shall be silver and not color-coded. 
(1) Base undercoat (two (2) coats required) all hydrants, ICI “Devoe” Aluminum 

#43089020. 
(2) Overcoats (additional two (2) coats required over undercoats) 

• Six (6) inch main color code 
ICI “Devoe” Aluminum #43089020 

• Eight (8) inch main color code 
ICI “Devoe” alkyd industrial enamel “Imperial Blue” #43087850 

• Twelve (12) inch main or larger color code 
ICI “Devoe” alkyd industrial enamel “Safety Yellow” #43089400 

• All caps shall be ICI “Devoe” Aluminum #43089020 
 
H. Miscellaneous Appurtenances: 

1. Water Service Lines: The Utility Contractor shall install the water service line at the 
center of the residential lot, terminating in a curb stop two (2) feet behind the curb.  See 
detail drawings for burial depths and types of materials for each particular service size. 

 
2. Water Meters and Boxes:   

a. Water meter boxes shall be plastic with locking lids and shall be installed a clear 
distance of two (2) feet behind the curb and out of paved areas.  All meter boxes shall 
be located within a R.O.W. or dedicated easement and within a protected area.  See 
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detail drawings for type and size requirements.  The meter box shall be furnished and 
installed by the Contractor after the Paving Contractor has completed the fine grading 
back of the curb.  (Meter Boxes shall be Types 34P, 59P or 5P as manufactured by 
East Jordan Iron Works, Inc. or equal.) 

 
b. Meters must be accessible at all times - In the event of a meter that is not accessible, 

the contractor will be advised and will be required to correct the problem that same 
day. 

 
c. Cost for damages to the meter can, the meter and/or the meter loop will be the 

responsibility of the contractor.  Necessary replacement of the meter loop and meter 
can will be the responsibility of the contractor.  The City will replace the meter and 
charge the contractor for the appropriate time and material for the replacement. 

 
d. If grade changes occur, the meter can and service must be raised or lowered to grade. 

• If the grade is raised the contractor will be required to raise the service or add a 
riser to the meter to the height required in the GDS.  The contractor is responsible 
for all parts and materials to complete this work; 

• If lowering the service, the City service line and the customer’s line must be 
lowered to assure the meter lid is secure on the meter can 

 
e. If the meter can is removed or damaged, it must be replaced and centered to assure 

the meter is at grade level.   
 

f. Leaks caused by the Contractor: 
• Contractor will be responsible for repairing the leak. The meter must be inspected 

and approved by the City; 
• Additional water charges caused due to such leaks will be the responsibility of the 

contractor.   
 
g. The City project manager will assure that appropriate documentation is provided to 

the UCS billing department regarding repair charges for which the contractor is 
responsible.  

 
3. Location Marking: 

a. After curb and paving has been completed, contractor shall cut one 3-inch long notch 
in the top of the curb above the location of the water service. 

b. Valves located within a right-of-way shall be indicated on the face of the curb, or 
where curbs do not exist, in a conspicuous location adjacent to the valve location.  
Markings are to be the cutting of a four (4) inch high letter “V” with the point of the 
“V” pointing towards the valve location.  The “V” shall be cut into the curb or 
paving using an approved motor driven concrete saw. 

c. Fire Protection Valves for private services shall be indicated on the face of the curb, 
or where curbs do not exist, in a conspicuous location adjacent to the valve location.  
Markings are to be the cutting of a four (4) inch high letter “FPV” with the point of 
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the “V” pointing towards the valve location.  The “FPV” shall be cut into the curb or 
paving using an approved motor driven concrete saw. 

d. Offsite valve locations shall be marked by the installation of an “Offsite Utilities 
Control Marker.”  See standard detail drawing. 

 
4. Double strap service clamps:  Service clamps shall be installed on all PVC pipe taps as 

per standard detail drawing and material lists.  Where taps are to be provided on ductile 
iron pipe, tapping saddles are to be used wherever wall thickness minus the foundry 
tolerance at the tapped connection is less than that required for four (4) thread 
engagement as set forth in Table A.1, Appendix A of ANSI/AWWA C151/A21.51. 

 
5. Three piece adjustable valve boxes:  Adjustable valve boxes shall be furnished and set on 

each valve in accordance with the detail drawings.  After the final clean up and alignment 
has been completed, the Contractor shall cast in place a concrete block, 24” x 24” x 6” 
around all valve box tops at the finish grade. 

 
I. Connections with Existing Lines: 

1. Existing line connections:  Where connections are to be made between new pipe and 
existing pipe, such connections shall be made using fittings suitable for the conditions 
encountered.  Each connection with an existing pipe shall be made with mechanical joint 
tapping sleeve and resilient seat gate valve.  The tapping sleeve shall be a stainless steel 
casting of the split sleeve type.  The gaskets shall be neoprene or other synthetic rubber, 
conforming to ASTM D2000 BA508.  Natural rubber will not be acceptable. 
EXCEPTION:   In some cases where the size of the tap approaches the size of the main, 
as judged by the Engineering Department, the use of a cut-in sleeve and tee will be 
required. 
 

2. Alternative Casting:  An alternative to the ductile or cast iron casting will be a fabricated 
steel tapping sleeve with special corrosion protection as follows: 
a. Body – Shall be welded 3/8” inch fabricated steel with a 3/4” inch test plug and a flat-

faced flange recessed for the tapping valve, conforming to AWWA C207 Class D-
ANSI 150 pound drilling. 

b. Finish – Shall be fusion-applied epoxy coating approximately 12 mils thick. 
c. Bolts and Nuts – All bolts shall be Grade 18-8, Type 304 Stainless steel with heavy 

hex nuts.  Bolts will be fluorocarbon coated to prevent galling. 
d. Gasket – Shall be Buna-N rubber, conforming to ASTM D2000, BA508, with 

resistance to water, oil and hydrocarbon fluids.  The gasket shall be of hydraulically 
loaded design to provide a positive seal against the pipe surface. 

 
3. Tapping:  Tapping is to be accomplished with no interruption of service.  Facilities shall 

be provided for proper dewatering and for disposal of all water removed from the 
dewatered lines and excavations without damage to adjacent property.  Special care shall 
be taken to prevent contamination of the existing potable water line when dewatering, 
cutting into, and making connections with existing pipe.  No trench water, mud, or other 
contaminating substances shall be permitted to enter into the existing lines. The interior 
of all tapping sleeves, tapping machine cutter assemblies, and tapping gate valves 
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installed in such connections, and the surface of the existing pipe at these connections, 
shall be thoroughly cleaned and then swabbed with a solution having a chlorine content 
of 200 milligrams per liter. 

 
J. Testing Procedures:  See detailed procedures in the Testing Section. 
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K. Approved Service Materials: 
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SECTION 5 

SANITARY SEWER IMPROVEMENTS 
 
 
ALL WORK AND MATERIALS SHALL BE IN ACCORDANCE WITH THE NORTH 
CENTRAL TEXAS COUNCIL OF GOVERNMENTS STANDARD SPECIFICATIONS FOR 
PUBLIC WORKS CONSTRUCTION AND THE CITY OF CARROLLTON GENERAL 
DESIGN STANDARDS. 
 
A. Design Criteria: 

1. Minimum Size 
a. Mains:  Eight (8) inches in diameter 
b. Service Laterals:  Single family residential shall be 4” in diameter w/property line 

cleanouts.  For multiple units, apartments, local retail and commercial – size shall be 
based on the number of drainage fixture units (DFU’s) as required by the Plumbing 
Code with a 4” minimum, 6” usual; for manufacturing and industrial, the size should 
be 8” or larger as required.   

 
2. Flow velocity:  Maximum, ten (10) feet per second; minimum, two (2) feet per second. 

 
3. The location of water and sanitary sewer mains shall conform to the separation distances 

prescribed by the Texas Commission on Environmental Quality (TCEQ), 30TAC290.44, 
or by superceding provisions of state regulations.  Those being, when new water mains 
and new sanitary sewers are installed, they shall be installed no closer to each other than 
nine feet.  Where this cannot be achieved, the sanitary sewer shall be constructed of 
pressure type pipe with watertight joints as used in water main construction.  In no cases 
shall the outside of pipes be closer than four feet. 

 
4. Minimum Depth: 

a. All sanitary sewer mains are to have a minimum cover of four (4) feet from the top of 
the pipe to the top of ground or proposed pavement. 

b. Whenever a proposed sanitary sewer pipe crossing a channel or creek has less than 
four (4) feet of cover between the top of pipe and flowline of the channel or creek, the 
proposed pipe will be supported by a pier system as shown in the Aerial Crossing 
Detail (S-12). 

 
B. Pipe Materials: 

1. Polyvinyl Chloride (PVC) Pipe: 
a. Mains are to be a minimum eight (8) inches in diameter conforming to current ASTM 

designation D3034, SDR 35 or ASTM Designation F789 for 4 through 15 inch 
diameter and ASTM Designation F679 or ASTM Designation F794 for greater than 
15 inch diameter.  All SDR 35 PVC pipes shall be green in color.  For lines that are 
12-feet or deeper, SDR 26 PVC shall be used. 
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b. For mains within nine feet of a water line, SDR 26 PVC pressure pipe conforming to 
ASTM D2241/D3139 shall be used.  All SDR 26 PVC pipe shall be green in color. 

 
2. Clay Sewer Pipe (not allowed without prior approval) : 

a. ASTM Designation C-200 Extra Strength Vitrified Clay Pipe 
b. Compression joints current ASTM Specification C425 
 

3. Reinforced Concrete (RCP) Pipe: 
a. Pipe:  ASTM Designation C76, Wall “B” 
b. Fittings:  The design and manufacture of all special fittings shall be governed by the 

same requirements as the connecting pipe. 
c. Gaskets:  ASTM C443.  The polymer shall be synthetic rubber; natural rubber will 

not be acceptable. 
 

4. Lateral Sewer Services: 
a. Connect to tee or wye fitting to be installed on the main. 
b. Services shall be the same material as the main, minimum of four (4) inches in 

diameter, polyvinyl chloride (PVC) pipe, Schedule 40 or SDR 35, green in color, or 
SDR 26, green in color. 

c. Locate the lateral ten (10) feet downstream of the water service for the lot (water 
service to be located at the centerline of the lot), at a maximum depth of six (6) feet 
and plugged suitable for testing.  Contractor shall install a cleanout at the property 
line for each lot.  See standard details for required residential cleanout or other 
required assemblies. 

d. After curb and paving has been completed, contractor shall cut two 3-inch long 
notches in the top of the curb. 

e. Services shall be designed for 1% minimum slope. Designer shall ensure that services 
will clear all crossing pipes. 

 
C. Manholes: 

1. Materials: 
a. Precast concrete shall conform to ASTM designation C478 (C478M) as amended by 

the NCTCOG Specifications.  If precast manholes are used and holes do not match 
existing lines as required, it is the contractor’s responsibility to core the manhole 
wall and patch the original hole. 

b. Poured-in-place concrete manholes shall conform to City of Carrollton Standard 
Detail S-2. 

c. No other manhole construction materials will be allowed without written permission 
of the Engineering Department. 

d. Leave outs shall be constructed around all sanitary sewer manholes in pavement that 
are equal to or greater than the outside diameter of the manhole (not the manhole 
ring) with Type “A” expansion joints on all four sides between the street or alley 
pavement and the concrete inside the leave out. 

 
2. Rings & Covers 
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a. Manhole rings and covers as per City of Carrollton Standard Detail S-6.  Lids shall 
be 30” in diameter and shall say “Carrollton” and “Sanitary Sewer” on them. 

b. Manholes located next to creeks or flood prone areas shall have sealed rings and 
covers as per City of Carrollton Standard Detail S-7. 

c. Manhole rings and covers shall be adjusted by the use of precast concrete grade 
rings or HDPE recycled manhole adjusting rings only.  Bricks and broken concrete 
are not acceptable. 

d. Manhole covers located in easements and remote areas shall be painted green. 
 

3. Appurtenances 
a. All manholes shall contain an external manhole chimney seal as produced by Cretex 

Specialty Products, Infishield by Sealing Systems, Inc., or a Wrapidseal shrink-wrap 
external chimney seal, or equal; or an internal chimney seal by Flex Seal Utility 
Sealant by Sealing Systems, Inc., or equal. 

b. Drop manholes shall be installed when the inflow elevation is more than 18-inches 
above the outflow elevation. The manholes shall have external drops with a 
minimum diameter of five feet in accordance with Standard Detail S-3.  Internal 
drop manholes will only be allowed with permission from the Director of 
Engineering. 

c. Connections to existing manholes shall be core drilled. 
d. After curb and paving has been completed, contractor shall cut a four (4) inch high 

letter “MH” on the curb indicating the location of the manhole. 
 

4. Spacing and Sizing 
a. Manholes shall be spaced at a maximum of 500 feet apart and shall be accessible to 

City vehicles.  A manhole is required when a six-inch (6”) or larger service line is 
connected to the main line. 

b. Manhole diameters shall be as follows:  those with lines 27-inches and smaller shall 
be 5 feet minimum; and those with 30 and 36 inch lines shall be 6 feet minimum. 

 
D. Cleanouts: 

1. Cleanouts are to be located and installed as per approved drawings and City of 
Carrollton Standard Details. 

 
2. After curb and paving has been completed, contractor shall cut a four (4) inch high letter 

“X” on the curb indicating the location of the cleanout. 
 
3. Cleanouts shall not be used on City maintained collection system construction for 

multifamily, commercial and industrial development. 
 
E. Offsite Installation: 

1. Materials:  All relative specifications for sanitary sewer improvement material shall 
apply to offsite installations. 
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2. Excavation:  In general, all excavation shall be made in open cut from the surface of the 
ground and shall be no greater in width and depth than is necessary to permit the proper 
construction of the work.  Where the trench exceeds five (5) feet in depth see Section 9 
regarding “trench safety” requirements.  The amount of excavation to grade shall not 
exceed 100 (one-hundred) feet from the end of the pipe laying operations and no 
excavation shall be more than 300 (three-hundred) feet in advance of the completed pipe 
operations (includes backfilling).  At the end of the workday, all trench excavation shall 
be backfilled. 

 
3. Installation:  As per approved drawings.  Any landscaping and irrigation system within 

the City medians and right-of-ways that are disturbed, removed, or damaged during 
construction shall be replaced to original condition or better. 

 
4. Manhole Markers:  The contractor shall furnish and install two manhole location markers 

as per City of Carrollton Standard Details.  Markers shall be placed on top of the main 
lines entering and exiting the manhole. Manholes located along creeks shall be 
constructed so that the rim is two feet above existing ground.  These manholes shall also 
have four evenly spaced 3/8” thick, 18” long, metal straps with two 3/4” Hilti bolts per 
strap, attached to the lid and cone to ensure that the manhole top remains intact during 
flooding situations. 

 
5. Testing:  All relative specifications for sanitary sewer system improvement testing shall 

apply to offsite installations.  See testing section for details. 
 
F. Installation: 

1. All installations shall conform to the latest NCTCOG Specifications (as amended by the 
City of Carrollton).  See details under “embedment” and excavation notes under offsite 
installation.  Any landscaping and irrigation system within the City medians and right-of-
ways that are disturbed, removed, or damaged during construction shall be replaced to 
original condition or better. 

 
2. Only full pipe joints are acceptable except at the installation of service tees and 

manholes, and only full pipe joints shall be installed after a tee.  No other short or “left 
over” pieces of any kind will be allowed. 

 
3. If temporary wye or tee connections are necessary during construction to keep existing 

lines in service, they shall either be removed or turned upright and vertical, capped and 
encased in concrete before acceptance. 

 
4. Backfill Compaction: 

a. Mechanical Method:  Compaction and consolidation of the backfill materials shall 
meet NCTCOG Specification Item 6.2.9. Trenches shall be backfilled using the 
native material and compacted to 95 percent of maximum density as determined by 
ASTM D698 in six (6) inch lifts at optimum moisture content (to plus 4 percent 
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above optimum moisture content) in areas influenced by vehicular traffic and in ten 
(10) inch lifts in areas not subjected to or influenced by vehicular traffic. 

 
b. Water Jetting Method:  Water jetting will not be allowed for any trench within the 

existing or proposed right-of-way.  During jetting operations, jets must be used at 
close intervals along the trench in such a manner that sufficient water to lubricate and 
consolidate the fill reaches all parts of the backfill, and all of the backfill material is 
saturated.  The jet pipe should be kept at least two (2) feet away from the pipeline to 
prevent the eroding of the embedment.  Only that amount of water should be used 
which is necessary to consolidate the backfill.  The jet ordinarily will consist of a pipe 
to which a two-inch diameter hose is attached at its upper end, utilizing conventional 
pipe fittings or swivel fittings.  The jet pipe should be not less than 1 – ½ inch steel 
pipe and its length should be approximately two feet shorter than the depth of the lift 
of backfill to be compacted.  It should be used with a continuous supply of water with 
a pressure sufficient to cause backfill displacement. 

 
G. Lift Stations: 

1. Lift Stations will only be allowed after all other alternatives for transporting wastewater 
flows have been investigated and the lift station is found to be the best alternative for 
service area.  

 
2. If allowed, lift station facilities shall be designed in accordance with TCEQ criteria and    

shall consider, but not be limited to, the following factors: 
a. Site selection – protected from 100-year flood and accessible during a 25-year flood. 
b. Stations shall contain a minimum of two pumps and shall be capable of handling peak 

flows with one pump out of service.  Capacity shall be projected based on the number 
of users and contribution rates specified in Section 12. 

c. Alternative power sources shall be provided if existing power sources are shown to 
be unreliable and may include an additional electric service line or a standby 
generator. 

d. All lift stations shall have Remote Transmitting Units (RTU) connected to the City’s 
SCADA system. 

e. A security assessment shall be made to determine the need for surveillance and 
lighting at the site. 

f. Wetwell interiors shall be coated with a Polyamide Epoxy-Coal Tar coating or equal. 
g. Force Main piping shall be PVC with a pressure rating of 150 psi, Schedule 40 PVC, 

or as approved by the Engineering Department with a four foot minimum cover 
depth. 

h. Lift Station area shall be fenced off and landscaped to blend in with the surrounding 
environment. 

 
H. Testing Procedures:  See detailed testing procedures in the Testing Section. 
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SECTION 6 

 
RIGHT-OF-WAY AND EASEMENT MANAGEMENT 

 
ALL WORK AND MATERIALS SHALL BE IN ACCORDANCE WITH THE NORTH 
CENTRAL TEXAS COUNCIL OF GOVERNMENTS STANDARD SPECIFICATIONS FOR 
PUBLIC WORKS CONSTRUCTION AND THE CITY OF CARROLLTON GENERAL DESIGN 
STANDARDS. 
 
A. Registration 
 

 1. General 
 

All users constructing, installing, maintaining, or operating facilities in the City’s ROW 
must register with the City of Carrollton Engineering Department. 

 

 Registration will be in the name of the entity that owns or will own the facility and must be 
renewed every two years. 

 

 Request applicable registration information from the Engineering Department. 
 

2. Insurance and Bonds 
 

Owner must provide proof of liability insurance in accordance with the Right-of-Way 
Management Ordinance.   

 
3. Plans of Record 

  

Complete “Plans of Record” which indicate existing facilities must be supplied to the City in 
both written and digital format.  The format will be specified by the City.  Updated plans 
will be submitted no later than January 31 of each year.   

 
B. Types of Facilities 
 

 The Director may require or approve the location of facilities underground. 
 

When poles are used, the type of poles, location, depth, upgrades; etc. shall be subject to the 
approval of the Director. 

 

Roadside hazards such as bollards are not allowed and will be required to be removed unless 
need is approved by Director.  

 

The Director shall approve the size of Facilities to be installed or require User to prove its need 
to install any particular size of Facilities, which are the subject of User’s request for a permit.   

 
C. Location of Facilities 
 

Cutting or excavation of street, alley or sidewalk surfaces that are less than five (5) years old is 
prohibited, unless approved by Director.  City shall allow cutting or excavation of a street, 
alley, or sidewalk surfaces, older than five (5) years, granted the pavement replacement 
criteria of this document is met.   
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Above ground facilities located within the right-of-way shall not be less than 1.5 feet from the 
face of curb or edge of pavement, or within six (6) inches of a sidewalk. 

 

Facilities will not be allowed that will interfere with reasonable horizontal or vertical working 
limits of all exiting facilities or proposed City facilities. 

 
D. Above Ground Structures 

 

The term utility structure shall mean any structure other than a pole or device attached to a pole 
which is owned or used by a utility and shall not include devices or structures used to control or 
direct pedestrian or vehicular traffic on an adjacent roadway.   

 

1. In The Right-of-Way: 
Above ground (or partially above ground) utility structures not exceeding nine (9) cubic feet 
are allowed in the right-of-way or utility easements without screening, subject to available 
room and located as approved by the Director.   
 

2. Outside the Right-of-Way, But Inside a Public Utility Easement: 
Director determines that there is sufficient space available and if such structure does not 
interfere with sight easements or visibility triangles required for safe operation of motor 
vehicles. 

 

3. Private Property  - Outside Both the Right-of-Way and the Public Utility Easement: 
Above ground and underground structures – may be located wherever the private landowner 
will allow them to, subject to any pre-existing easements.   

 

4. Caveat 
(a) All the above would be subject to a determination by Director as to how much space is 

available and how much space would be consumed in the ROW or utility easements by a 
particular request, as well as visibility requirements. 

 

(b) Transmission facilities, trunk mains, interceptors, or similar shall be installed six (6) feet 
or deeper unless approved by the Director. 

 
E. Permit Application 
 

1. Submittal Requirements 
 

The following will be provided to the Engineering Department with documentation in the 
format specified by the Director.  An example of a Utility Construction Permit 
Application may be requested from the Engineering Department. 
 

The name, address and phone numbers of the contractor or subcontractor who will perform 
the actual construction, including the name and telephone number of an individual with the 
contractor who will be available at all times during construction. Detailed emergency 
procedures and a list of “on-call” contacts.   

 

The construction and installation methods and materials to be employed for the protection of 
existing structures, fixtures, and facilities within or adjacent to the right-of-way, and the 
dates and times work will occur, all of which (methods, dates, times, etc.) are subject to 
approval of the Director. 
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A statement that proof of insurance, bond or other required financial information is current 
and on file. 
 

Five (5) sets of detailed engineering plans in accordance with the criteria listed in this 
document. 
 

F. Engineering Plans/Construction Drawings 
 

Five (5) sets of Engineering Plans on 24” x 36” or 11” x 17” paper shall be submitted with each 
work permit application. They shall include the following information and be in the prescribed 
format: 
 

1. A scale not to exceed 1”=100’ unless otherwise approved by the Director. 
 

2. The proposed location and route of all Facilities to be constructed or installed and the 
applicant's plan for right-of-way construction. 
 

3. Details of the location of all right-of-way and utility easements that applicant plans to use. 
 

4. Details of all existing City utilities in relationship to applicant’s proposed route. 
 

5. Details of what applicant proposes to install, such as pipe size, number of interducts, valves, 
etc. 

 

6. Details of plans to remove and replace asphalt or concrete in streets, driveways, alleys and 
sidewalks. 

 

7. Drawings of any bores, trenches, handholes, manholes, switch gear, transformers, 
pedestals, etc. including depth. 

 

8. Handholes and/or manholes typical of the type of manholes and/or handholes applicant 
plans to use or access. 

 

9. Complete legend of drawings submitted by applicant.  Applicant may submit a standard 
legend for all permit applications, provided the applicant submits updated or revised 
versions of the standard details. 

 

10. Traffic Control Plan in accordance with the Texas Manual on Uniform Traffic Control 
Devices. 

 

11. Erosion Control Plans consistent with the City’s Stormwater Ordinance (Article 10). 
 

12. Tree Survey in accordance with the City’s Tree Preservation Ordinance. 
 

13. Provisions for compliance with all Federal, States, or City statutes. 
 

14. All construction and installation shall be in accordance with the City’s “Utility Standard 
Construction Drawings” unless otherwise indicated. 

 

15. Refer to page 6-11 for Engineering Utility Plan Submittal Requirements. 
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G. Work Permit 
 

1. General 
 

No person shall perform any construction, maintenance or installation of facilities, whether 
aboveground or underground, in the right-of-way without first obtaining a construction work 
permit.   
 

The permit will be in the name of the person who owns or will own the facilities to be 
constructed, maintained, repaired, or upgraded.  The permit must be completed and signed 
by a representative of the owner of the facilities to be constructed. 
 

Emergency responses related to existing facilities may be undertaken without first obtaining 
a permit; however, the Director shall be notified in writing, on a form approved by the 
Director, on the next business day of any construction related to an emergency response; 
including a reasonably detailed description of the work performed in the right-of-way and an 
updated map of any facilities that were moved or repaired. 
 

New facilities, services, and the like will not be considered an emergency and will be 
viewed as violation of City Ordinance No. 2490. 
 

The phrase “construction, maintenance or installation of facilities” does not include the 
installation of facilities necessary to initiate service to a customer’s property, or repair or 
maintenance of existing facilities unless such repair or maintenance requires the breaking of 
cutting of pavement; the closure of a nonresidential traffic lane; or excavation within the 
right-of-way or boring. 
 

A request for a permit, complete with all information required under this section, must be 
submitted at least ten (10) working days before the commencement of work proposed in the 
request, unless waived by the Director. 
 

The Director may require a pre-construction meeting with the right-of-way User and the 
User’s construction contractor. 
 

All construction and installation in the right-of-way shall be in accordance with the permit 
for the Facilities.  The City shall be provided access to the work and to such further 
information to ensure compliance with the permit. 
 

A copy of the construction permit and approved engineering plans shall be maintained 
at the construction site and made available for inspection by the City at all times when 
construction or installation work is occurring. 
 

All construction or installation work authorized by permit must be completed in the time 
specified in the construction permit.  If the work cannot be completed in the specified time 
periods, the right-of-way User may request an extension. 
 

A copy of any permit or approval issued by federal or state authorities for work in federal or 
state right-of-ways located in the City shall be maintained at the construction site and made 
available for inspection by the City at all times when construction or installation work is 
occurring. 
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Requests for permits will either be approved or disapproved by the Director promptly after 
receiving all necessary information. 
 

Permits are not transferable to another User or another location. 
 
H. Construction 
 

1. General 
 

No person shall perform any construction, maintenance or installation of Facilities, whether 
aboveground or underground, in the right-of-way without first obtaining a construction 
permit. 
 

Emergency responses related to existing Facilities may be undertaken without first obtaining 
a permit; however, the Director shall be notified in writing, on a form approved by the 
Director, on the next business day of any construction related to an emergency response; 
including a reasonably detailed description of the work performed in the right-of-way and an 
updated map of any Facilities that were moved or repaired. 
 

All work in the City’s right-of-way, easements, or land shall be in accordance with the 
permit, the approved engineering plans, the “Utility Construction Standard Drawings”, all 
City codes and applicable local, state and federal laws. 
 

Working hours shall be as described in Section 1.D.1. Procedures. 
 

The Director may require a pre-construction meeting with the right-of-way User and the 
User’s construction contractor.  For new subdivisions, if the franchised utility company 
installs new lines after paving has been completed, any sanitary and storm sewer lines that 
were crossed must be internally inspected by that franchised utility company to ensure their 
integrity. 
 

Users are responsible for obtaining line locations from all affected utilities at least forty-
eight (48) hours prior to any excavation and will need a permit number. 
 

Right-of-way User will be responsible for verifying both the horizontal and vertical location 
of all affected facilities whether by pot holing or hand digging prior to any excavation or 
boring with the exception of work involving lane closures, as discussed above. 
 

Placement of all handholes, manholes or other access facilities must be approved in advance 
by the Director. 
 

Refer to page 6-14 for Utility Construction Checklist. 
 

2. Permits 
 

A copy of the construction permit and approved engineering plans shall be maintained 
at the construction site and made available for inspection by the City at all times when 
construction or installation work is occurring. 
 

A copy of any permit or approval issued by federal or state authorities for work in federal or 
state rights-of-way located in the City shall be maintained at the construction site and made 
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available for inspection by the City at all times when construction or installation work is 
occurring.  
 

3. Excavations 
 

Unless otherwise specifically allowed in writing by the Director, all excavations within the 
right-of-way shall be filled and compacted within twenty-four (24) hours of excavation and 
pavements of streets, alleys and sidewalks shall be completely restored within fourteen (14) 
days of excavation. 
 

The Director must be notified twenty-four (24) hours in advance that construction is ready to 
proceed by either the right-of-way User or User’s contractor or representative.  Notification 
shall include the reference number assigned to excavation by the one-call system. 
 

4. On-Site 
 

Three feet by three feet information signs, stating the identity of the person doing the work 
on the Facilities, telephone number and User’s identity and telephone number, shall be 
placed in the right-of-way on each approach to the location where construction is to occur 
twenty-four (24) hours prior to the beginning of work in the right-of-way and shall continue 
to be posted at the location during the entire time the work is occurring. 

 

Erosion control measures and advance warning signs, markers, cones and barricades must be 
in place before work begins. 

 

 Reflective barricades and flashing lights must be restored at the end of each day. 
 

The right-of-way User shall be responsible for the workmanship and any damages by their 
contractors and subcontractors.  A responsible representative of the User will be available to 
the Director at all times during construction. 
 

The right-of-way User shall be responsible for storm water management and erosion control 
that complies with city, state and federal guidelines.  Requirements shall include, but not be 
limited to, silt fencing in erosion areas until vegetation is restored, barricade fencing around 
open holes, and high erosion areas will require wire backed silt fencing. 
 

User or User’s contractor or subcontractor shall notify the Director immediately of any 
damage to other utilities, whether owned by the City or privately owned. 

       

            User must not interfere with City utilities, in particular gravity dependent Facilities. 
 

When a street, alley or sidewalk cut is required, prior approval must be obtained by the 
Director and all of the Director’s requirements shall be followed.  Repair of all street, alley 
and sidewalk removals must be made promptly to avoid safety hazards to vehicle and 
pedestrian traffic. 

 

Cutting or excavation of street, alley or sidewalk surfaces that are less than five (5) years 
old is prohibited, unless approved by Director.  City shall allow cutting or excavation of a 
street, alley or sidewalk surfaces older than five (5) years granted the following criteria is 
met. 
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I. Concrete Streets, Driveways, and/or Drive Approaches 
 

1. Pavement saw cut and removal shall extend to the limits of “good” concrete as defined by 
the City of Carrollton. This means concrete that is primarily free of failures and allows for 
proper doweling of the joints between the existing and new paving surfaces. The City’s 
Inspector will determine the limits of “good” concrete prior to replacing the concrete paving. 

 

2. The minimum pavement replacement width shall be one (1) typical panel unless the 
excavation is a trench that runs parallel with the flow of traffic.  In this case, the minimum 
pavement replacement width shall be one-half(1/2) of a typical panel, granted the concrete 
removal limits listed below are met.  The width shall be defined as transverse to the flow of 
traffic (perpendicular to the edge of pavement). The limits of the edge of pavement, 
expansion joint, and/or say joint (control joint) shall define a panel.  Concrete removal limits 
shall be as follows: 

 

• A minimum of one (1) foot beyond the edge of the excavation on each side. 
 

• A maximum of three (3) feet from the edge of the excavation if needed to repair/replace 
inferior concrete. 

 

• The minimum limits shall be no closer than five (5) feet from a joint or the edge of 
pavement.  Should the minimum one (1) foot or maximum three (3) feet (items 1 and 2 
above) fall within the five (5) foot boundary, removal to the edge of pavement, 
expansion joint, or control joint shall be required. The Utility Company and/or the 
Contractor will assume the responsibility for all costs associated with the pavement 
replacement. 

 

• Should inferior concrete extend beyond the limits established as the contractor’s 
responsibility (see item 3), the City may request that the concrete be replaced up to the 
limits of “good” concrete. The City would reimburse the cost difference. City 
participation is dependent upon the Utility Company receiving approval prior to pouring 
the concrete. Generally, this will not exceed an additional two (2) panels in any 
direction. 

 

3. Trench compaction and consolidation of the backfill materials shall meet NCTCOG 
Specification Item 6.2.9. Trenches shall be backfilled using the native material and 
compacted to 95 percent of maximum density as determined by ASTM D698 in six (6) inch 
lifts at optimum moisture content (to plus 4 percent above optimum moisture content) in 
areas influenced by vehicular traffic and in ten (10) inch lifts in areas not subjected to or 
influenced by vehicular traffic. Density tests shall be performed at the rate of one test per 
300 LF per one foot of trench depth. 

 

4. All pavement markings, striping, and buttons shall be replaced. 
 

5. Minimum concrete paving strength shall be Class ‘C’ as defined according to the North 
Central Texas Council of Governments (NCTCOG) Standard Specifications for Public 
Works Construction, Current Edition. 

 

6. Refer to Standard Details for Street Cut Repairs - Typical Concrete Street Removal/ 
Replacement Details. 
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J. Concrete Alleys 
 

1. Pavement saw cut and removal shall extend to the limits of “good” concrete.  This means 
concrete that is primarily free of failures and allows for proper doweling of the joints 
between the existing and new paving surfaces.  The City’s Inspector will determine the 
limits of “good” concrete prior to replacing the concrete paving. 

 

2. The minimum pavement replacement width shall be one (1) panel (full width of the alley).  
The width shall be defined as transverse to the flow of traffic (perpendicular to the edge of 
pavement).  Concrete removal limits shall be as follows: 

 

• A minimum of one (1) foot beyond the edge of the excavation on each side. 
 

• A maximum of three (3) feet from the edge of the excavation if needed to repair/replace           
inferior concrete. 

 

• The minimum limits shall be no closer than five (5) feet from a joint or the edge of 
pavement.  Should the minimum one (1) foot or maximum three (3) feet (items 1 and 2 
above) fall within the five (5) foot boundary, removal to the edge of pavement, 
expansion joint, or control joint shall be required. The Utility Company and/or the 
Contractor will assume the responsibility for all costs associated with the pavement 
replacement. 

 

• Should inferior concrete extend beyond the limits established as the contractor’s 
responsibility (see item 3), the City may request that the concrete be replaced up to the 
limits of “good” concrete. The City would reimburse the cost difference. City 
participation is dependent upon the Utility Company receiving approval prior to pouring 
the concrete.  Generally, this will not exceed an additional two (2) panels in any 
direction. 

 

3. All trench backfill material under concrete paving shall be compacted cement treated sand (2 
sacks cement per cubic yard of sand) or approved flowable fill. 

 

4. All pavement markings, striping, and buttons shall be replaced. 
 

5. Refer to Standard Details for Street Cut Repairs - Typical Concrete Alley Removal/ 
Replacement Detail. 

 
K. Asphalt Streets 
 

1. Pavement saw cut and removal shall extend to the limits of “good” asphalt.  This means 
asphalt that is primarily free of failures.  The City’s Inspector will determine the limits of 
“good” asphalt prior to replacing the paving. 

 

2. The pavement replacement width shall extend beyond the width of the excavated trench up 
to three (3) feet each side. 

 

3. Refer to Standard Details for Street Cut Repairs - Typical Asphalt Street Removal/ 
Replacement Detail. 
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L. Concrete Sidewalks 
 

Pavement saw cut and removal shall extend to the limits of “good” concrete. This means 
concrete that is primarily free of failures and allows for proper doweling of the joints between 
the existing and new paving surfaces.  The City’s Inspector will determine the limits of “good” 
concrete prior to replacing the concrete sidewalk. 

 
M. Improperly Installed, Repaired, or Maintained Facilities 
 

Any User of the City right-of-way shall properly install, repair, upgrade and maintain facilities. 
 

Facilities shall be considered to be improperly installed, repaired, upgraded or maintained if: 
 

1. The installation, repair, upgrade or maintenance endangers public health, safety or welfare; 
 

2. The facilities encroach upon private property or extend outside the right-of-way or easement 
locations. 

 

3. Above ground facilities located within the right-of-way shall not be less than 1.5 feet from 
the face of curb or edge of pavement, or within six (6) inches of a sidewalk. 

 

4. The facilities do not meet the applicable state, federal, or local laws; 
 

5. The facilities are not capable of being located or maintained using standard practices; 
 

6. The facilities are placed in an area that interferes with another user’s facilities.  Nothing in 
this section shall diminish the authority of the Director to require specific placement of 
specific lines. 

 

7. The facilities are not installed or repaired according to the approved work permit, 
engineering plans, or Utility Construction Standard Drawings. 

 
N. Restoration 

 

Users with facilities in the right-of-way shall restore property affected by construction, repair, 
maintenance, installation, or upgrade of Facilities to a condition that is equal to or better than 
the most recent specification of the City’s Engineering Design Guidelines.  Restoration must be 
approved by the Director. 

 

Restoration must be to the reasonable satisfaction of the Director. The restoration shall include, 
but not be limited to: 

  

1. Replacing all ground cover equal to the type of ground cover damaged during work or 
better either by sodding or seeding as required by Director; installation of all manholes and 
handholes, as required. 

 

2. Backfilling and compacting all bore pits, potholes, trenches or any other holes shall be 
filled in daily unless other safety requirements are approved by the Director. 

 

3. Street and sidewalk repair that conforms with City specifications. 
 

4. Leveling of all trenches and backhoe lines. 
 

5. Restoration of excavation site to City’s specifications. 
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6. Restoration of all landscaping, ground cover, and sprinkler systems. 
 

7. Removal of all locate flags. 
 

8. Restoration must be made in a timely manner and to the satisfaction of Director.  If 
restoration is not satisfactory or not performed in a timely manner, then all of right-of-way 
User’s work in progress, (except for that work related to the problem), will be halted and no 
other permit will be approved until all restoration is complete.  The hold on right-of-way 
User’s work will include work previously permitted but not complete. 

 
O. Utility Crossings 
 

1. Tunneling and boring: 
Tunneling and boring under City streets shall be accomplished by means of jacking, boring 
or tunneling equipment. This work requires City approval prior to start of operation. All 
directional boring shall have locator place bore marks and depths while bore is in progress.  
Locator shall place mark at each stem with paint dot and depth at least every other stem. 

 

2. Standard details: 
The street sections that are shown as typical sections shall apply to any alleys, driveways, 
roadways, etc. that will be within a City right-of-way or easement. 

 

3. Encasement pipe requirements: 
The usage of an encasement pipe will be based upon the specific project location and 
prevailing soil conditions.  The approved plans shall show the encasement pipe when so 
required. 

 

4. Filling of voids: 
The voids outside of the carrier or casing pipe and where an encasement pipe is not used 
shall be backfilled by hydraulically placed cement grout material so that there are no open 
voids around the tunnel or bore. The grout placement operation shall be done without 
damage to the roadway surface. 

 

5. Backfill: 
All bore pits; trenches and inspection holes shall be backfilled within forty-eight (48) hours 
of the installation of the utility lines.  No bore pit shall remain open in excess of 72 hours 
without properly installed shoring to prevent lateral soil movement.  All bore pits shall 
comply with trench safety regulations where applicable. 

 

6. Backfill Compaction: 
a. Mechanical:  Compaction and consolidation of the backfill materials in bore pits shall 

meet NCTCOG Specification Item 6.2.9. Trenches shall be backfilled using the native 
material and compacted to 95 percent of maximum density in six (6) inch lifts at 
optimum moisture content (to plus 4 percent above optimum moisture content) in all 
areas.  Trench compaction testing shall be performed at the rate of 1 density test per 300 
LF per 1 foot of lift. Test results shall be provided to the City. 

 

b. Water Jetting:  Water Jetting will not be allowed within a proposed or existing R.O.W..  
During jetting operations, jets must be used at close intervals along the bore pit and in 
such a manner that sufficient water to lubricate and consolidate the fill reaches all parts 
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of the backfill, and that all the backfill material is saturated.  The jet pipe should be kept 
at least two (2) feet away from the pipeline or utility to prevent the eroding of the 
embedment.  Only that amount of water should be used which is necessary to 
consolidate the backfill.  A jet ordinarily will consist of a pipe to which a two-inch 
diameter hose is attached at its upper end, utilizing conventional pipe fittings or swivel 
fittings.  The jet pipe should not be less than 1-1 ½ inch steel pipe and its length should 
be approximately two feet shorter than the excavated ditch line.  It should be used with a 
continuous supply of water with a pressure sufficient to cause backfill displacement. 

 

7. Clean up: 
After the trench and/or bore pit(s) have been backfilled and compacted, the Contractor shall 
remove any excess spoil dirt and clean the street and site as soon as practical in an 
acceptable manner to the City.  Contractor is responsible for re-establishing the ground 
cover on all the areas disturbed by this operation to equal or better condition prior to 
beginning work. 

 
P. Engineering Utility Plan Submittal Requirements 
 

The Utility Company and the engineer are encouraged to meet with the Engineering Department 
to review site specific concerns.  The overview is a work in progress.  If you feel that a 
particular item is unclear or more information should be provided please contact us for 
clarification. 

 

The Utility Company or its engineer shall submit five complete sets of engineering plans to the 
City of Carrollton Engineering Department.  All plans shall be submitted on 24”x36” or 
11”x17” paper and include a cover sheet with table of contents.  The project name, engineer’s 
name, license number, and date shall be on all plan sheets and state “Preliminary Not For 
Construction”. 
 

A complete set of engineering plans shall include the following stapled together. These are 
minimum requirements, additional plans/details may be required where site conditions dictate: 

 

• The proposed, approximate location and route of all facilities to be constructed or installed 
and the applicant’s plan for right-of-way construction.  

 

• Engineering plans signed and sealed by a registered engineer at a scale not to exceed one 
inch (1”) equals one hundred feet (100’) unless otherwise approved by the Director.  A north 
arrow shall be included.  

 

• Details of the location of all right-of-way and utility easements that applicant plans to use. 
 

• Details of all existing City and non-City utilities and facilities in relationship to applicant’s 
proposed route. 

 

• Details of what applicant proposed to install, such as pipe size, number of interducts, valves, 
etc. 

 

• Details of plans to remove and replace asphalt or concrete in streets, driveways, alleys and 
sidewalks. 
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• Drawings of any bores, trenches, handholes, manholes, switch gear, transformers, pedestals, 
etc. (including depth). 

 

• Handholes and/or manholes typical of the type of manholes and/or handholes applicant 
plans to construct, use or access. 

 

• Complete legend of drawings submitted by applicant. Applicant may submit a standard 
legend for all permit applications, provided the applicant submits updated or revised 
versions of the standard details. 

 

• Five sets of engineering plans must be submitted with the permit application. 
 

• The name, address and phone numbers of the contractor or subcontractor who will perform 
the actual construction, including the name and telephone number of an individual with the 
contractor who will be available at all times during construction.  Such information shall be 
required prior to the commencement of any work. 

 

• The construction and installation methods and materials to be employed for the protection of 
existing structures, fixtures, and Facilities within or adjacent to the right-of-way, and the 
dates and times work will occur, all of which (methods, dates, times, etc.) are subject to 
approval of the Director. 

 

• A traffic control plan including proper barricading, traffic detours, work zones, signage, etc. 
 

• A statement of compliance with the NPDES stormwater permit requirements and other 
provisions of the Federal Clean Water Act. 

 

• A statement that all necessary and applicable state and federal permits have been obtained 
for the project and that User is in compliance with those permits. 

 

Engineering plans are reviewed for compliance with the following City of Carrollton documents 
and other criteria: 
 

♦ Right-of-Way Management Ordinance 
♦ Texas Manual on Uniform Traffic Control Devices 
♦ City of Carrollton Thoroughfare Plan 
♦ City of Carrollton General Design Standards 
♦ City of Carrollton Tree Preservation Ordinance 
♦ Water and Sewer Master Plans (where applicable) 
♦ North Central Texas Council of Governments Specifications for Public Works Construction 

 

Staff will notify the applicant of necessary corrections and comments.  Resubmission of two to 
three sets of corrected engineering plans along with the prior marked-up plans will be required until 
“approval” is given to the engineering plans. 
 

Full Engineering Plan Release 
 

Plans are released for construction once all the mark-ups are addressed.  An approval letter will be 
sent to the developer’s engineer, identifying the number of plan sets needed for stamping and 
details.  The construction inspector will recognize only plans bearing the City of Carrollton’s 
RELEASE FOR CONSTRUCTION stamp.  No unstamped plans should be present on the job site.  
The City of Carrollton will not accept any work constructed using unstamped plans. 
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All applicable fees and taxes must be paid. 
 

The utility company and contractor shall schedule a pre-construction meeting with the Engineering 
Department at (972)466-3204 a minimum of seventy-two (72) hours prior to the start of 
construction. 
 

The following permits, analysis, easements, plans, etc. must be acquired, completed, and submitted 
prior to full engineering plan release: 
 

♦ All engineering plans shall be complete; 
♦ Provide evidence showing compliance with the Corps of Engineers wetlands and waters of 

US regulations; 
♦ Highway permits from the Texas Department of Transportation for any work within state 

right-of-way, if applicable; 
♦ Excavation safety plans prepared by a licensed professional engineer in the State of Texas, 

for utility excavation(s) exceeding a five-foot depth. 
 
 



                                                                            General Design Standards 
 

 
Page 6-14 

Right-of-Way and Easement Management January, 2012
 

UTILITY CONSTRUCTION CHECKLIST 
 
THIS “CHECKLIST” IS INTENDED FOR GENERAL INFORMATION ONLY, AND DOES 
NOT INCLUDE ALL REQUIREMENTS OF CARROLLTON’S R.O.W. ORDINANCE NO. 2490. 
 
______ CONSTRUCTION/MAINTENANCE PERMIT OBTAINED 
 
______ PERMIT AND ENGINEERING PLANS POSTED ON SITE 
 
______ STATE AND/OR FEDERAL PERMITS POSTED ON SITE 
 
______ CITY OF CARROLLTON UTILITY CONSTRUCTION STANDARD 

DRAWINGS ON SITE 
 
______ UTILITY LINE LOCATES CALLED A MINIMUM OF 48 HOURS PRIOR TO 

ANY EXCAVATION 
 
______ EXISTING UTILITIES LOCATED BY POT HOLING OR HAND DIGGING 
 
______ DIRECTOR NOTIFIED A MINIMUM OF 24 HOURS PRIOR TO START OF 

WORK 
 
______ EROSION CONTROL MEASURES IN PLACE 
 
______ STORM WATER MANAGEMENT IN PLACE 
 
______ STREETS, ALLEYS AND SIDEWALKS LESS THAN FIVE (5) YEARS OLD 

CAN NOT BE CUT 
 
______ LANE CLOSURES IN SCHOOL ZONES AND OTHER THAN RESIDENTIAL 

STREETS IS LIMITED TO AFTER 9:00 A.M. AND BEFORE 3:00 P.M. 
 
______ WORKING HOURS NOT INVOLVING TRAFFIC LANE CLOSURES ARE 7:00 

A.M. TO 7:00 P.M. 
 
______ EXCAVATIONS UNDER PAVING (STREET AND ALLEY) REQUIRE 

CEMENT STABILIZED SAND BACKFILL 
 
______ EXCAVATIONS BACKFILLED AND COMPACTED IN LIFTS WITHIN 24 

HOURS 
 
______ STREET, ALLEY AND SIDEWALKS RESTORED WITHIN 14 DAYS 
 
______ RESTORE TOP SOIL LANDSCAPING, GROUND COVER AND SPRINKLER 

SYSTEMS 
 
______ REMOVE UTILITY LOCATE FLAGS 
 
______ IN ACCORDANCE WITH TREE PRESERVATION ORDINANCE 
 
______ OTHER 
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SECTION 7 
 

URBAN DESIGN STANDARDS 
 

 
I.   MEDIAN LANDSCAPING & DESIGN - CITYWIDE 
 
A landscape planting plan shall be submitted by a registered landscape architect to the 
Engineering Department for review and approval by the City Manager or his representative and 
the Parks Maintenance Department.  The planting plan shall be submitted with the engineering 
plans to assure a quality product without conflicts to the proposed improvements. 

A.  Medians & R.O.W.’s:  The landscape concept for medians and R.O.W.’s combines the 
massing of groupings of trees, ornamental trees and shrubs with either a regimented line of 
shade trees to create a unifying boulevard element or in the case of wider medians, casual 
groupings of shade trees to create a pleasing visual mass bringing the streetscape down to 
human scale.  

1.   Shade Trees 
 

a. Shade trees shall be planted along the center line of street medians with a width of 
10’ or less. 

b. Shade trees may be planted in double rows in casual natural groupings where space 
allows in medians with widths greater than 10’.  

c. Shade trees planted in medians shall be spaced at a maximum of 25’ on center.  No 
shade tree shall be planted within 20’ of a median nose. (End Cap) 

d. Approved Shade Tree List:  Shade trees shall be of the type listed below, or as 
approved by the City Manager or his representative. 

  Shumard Red Oak Chinkapin Oak Live Oak  
 Burr Oak  Texas Ash    Pond Cypress  
 Bald Cypress  Native Pecan  Chinese Pistache 
 Afgan Pine  Leland Cypress Western Soap Berry 
 Eastern Red Cedar                                                                                                     

 

e. Any tree planted within 15’ of any curb (including private residences) shall have a 
Tree Root Barrier installed in accordance with Standard Detail M-10 of these General 
Design Standards.  The root barrier shall be 20’ long and centered on the tree along 
the curb. 

 

2.  Ornamental Trees 

a. Ornamental trees may be planted along the center line of a street median with a 
width of 10’ or less. 

b. Groupings of ornamental trees are encouraged where median widths exceed 10’. 
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c. Ornamental trees planted in the medians shall be spaced at a maximum of 15’ on 
center. 

d. No ornamental tree shall be planted within 20’ of a median nose. (End cap) 
e. Approved Ornamental Tree List:  Ornamental Trees shall be of the type listed 

below, or as approved by the City Manager or his representative. 

Crape Myrtle (Single Stem Natchez White)   
 Possumhaw Holly (female)  Mexican Redbud   
 Oklahoma Redbud   Yaupon Holly (female)  
 Mexican Plum    Vitex     
 Pindo Palm    Windmill Palm   
 Washitonia Palm   Mexican Buckeye   
 Flame Leaf Sumac   Rusty Blackhaw Viburnum 

 

f. The use of Mexican Buckeye, Flame Leaf Sumac, Rusty Blackhaw Viburnum and 
Possumhaw Hollies shall be incorporated in a shrub bed. 

 

3.  Shrubs. 
a. Shrubs shall be planted in prepared beds within street medians and right of way 

areas. 
b. Shrub beds shall occur at both ends of street medians and may contain ornamental 

trees provided that the ornamental trees are not planted within 20’ of a median nose. 
(End cap) 

c. Shrub beds in medians 10’ or less in width shall extend the entire width of the 
median 

d. When the length of a street median extends beyond two (2) blocks shrub beds shall 
be placed at the approximate midpoint of the median as well as at both ends. 

e. Shrubs shall be spaced at a maximum of 30” o.c. within the shrub bed. 
f. Approved Shrub List:  Shrubs shall be of the type listed below, or as approved by 

the City Manager or his representative. 
Abelia spp.  Holly spp.  Yucca spp. 
Juniper spp.  Leucophyllum spp. Loropetalum spp. 
Raphelepsis spp. Cotoneaster spp. Cactus Prickly Pear 
Eleagnus  Knock Out Roses Rose, ‘Nearly Wild’ 
Texas Senna  Agave Spp.  Coralberry 
Barberry Spp.  Dwarf Crape Myrtle Dwarf Wax Myrtle 
Trailing Rosemary Giant Liriope 

 

4.  Perennials and Grasses          
a. Perennials and grasses may be planted within prepared shrub beds along medians 

when combined with evergreen shrubs. 
b. Proposed perennial beds shall be approved by the City Manager or his 

representative prior to specification or planting. 
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c. Perennials shall be a minimum size of one gallon.  Containers shall be full and 
planted at a maximum of 12” on center. 

d. Grasses shall be planted with a spacing a maximum of 30” on center 
e. Grasses shall have a minimum container size of 3 gallons. 
f. Approved Perennial and Grasses List:  Perennials and Grasses shall be of the type 

listed below, or as approved by the City Manager or his representative.  
  

   Weeping Love Grass  Mexican Feather Grass   
   Dwarf Miscanthus  Blue Fescue Grass    
   Miscanthus Adagio  Gulf Muhley Grass    
   Hamlin Grass   Artemisia     
   Coneflower   Autumn Sage     
   Perennial Verbena  Santolina     
   Skullcap   Canna spp.     
   Daylilies   Veronica     
   Black Eye Susan   

5. Sod 
a. Sod shall be well rooted, and at least 18 months old 
b. Sod and attached soil shall be free from noxious weeds such as dallisgrass, Johnson 

grass, nut grass and blue stem 
c. Sod shall have been mowed in the production field to a height of not more than 2½”. 
d. Sod shall be machine cut in sections not less than 2 ½’ in length nor less than 12 in 

width and to a depth equal to the growth of fibrous roots, uniform soil thickness of 
3/4”, plus or minus ¼”.  Measurement shall exclude top growth and thatch. 

e. Sod sections shall be strong enough to support its own weight and retain size and 
shape.  Small, irregular or broken pieces of sod will be rejected. 

f. Sod on Beck roll is permitted. 
g. Approved commercial fertilizer applied at a rate to distribute two (2) pounds of 

nitrogen and one (1) pound of phosphorus per 1000 square feet. 
h. Top Soil:   

1) Sandy Loam shall be friable, fertile, dark loamy and free of clay clumps, subsoil, 
stones and other debris. 

2) Sandy loam containing dallisgrass or nutgrass will be rejected. 
 
B. Landscape Irrigation 
 

1. General 
a.  Landscape irrigation plans shall be submitted with the engineering plans to assure a 

quality product without conflicts to the proposed improvements. A landscape 
irrigation plan shall be submitted by an Irrigator licensed through the State of Texas 
to the City Manager or his representative for review and approval.  Landscape 
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Irrigation requires a separate permit.  Two sets of complete irrigation plans shall be 
submitted to Building Inspection prior to beginning work. 

 
b.  All landscape irrigation plans shall be in compliance with current TCEQ and City of 

Carrollton irrigation regulations. 
 

c.  All irrigation plans shall contain the following statement: “Irrigation in Texas is 
regulated by the Texas Commission on Environmental Quality (TCEQ) (MC-178), 
P.O. Box 13087, Austin, TX 78711-3087. TCEQ’s website is: www.tceq.state.tx.us. 

 

d.  All landscape irrigation plans shall be sealed, signed and dated by a licensed 
irrigator with the State of Texas. 

 

e.  Contractor shall place the appropriate sleeve piping (minimum size shall be twice 
the sum of all irrigation pipe diameters which will run through the sleeves.) for the 
irrigation system prior to placement of street pavement and/or median brick pavers. 

 

 f.. Provide a complete and operational irrigation system and all related components for 
full and complete coverage of turf, shrub beds and trees. System shall include, 
irrigation-only water meters followed by a city approved backflow prevention 
device, 12” rise pressure compensating shrub sprays with low angle nozzles sized 
and adjusted to fit the area, 4” rise spray head bodies having internal pressure 
compensation and Netafem dripline irrigation lines. 

 

g. Prior to beginning construction, a static water pressure test shall be conducted and a 
written report to the City’s representative shall be submitted stating the discharge 
pressure of the system at the outlet of the irrigation-only water meter. The reading 
must be the same as the design pressure as stated on the Contractor’s design. 

 

h. An “as-built” plan showing the actual installation of the system shall be submitted 
before final acceptance of the project. A separate laminated copy of the ‘as-built’ 
shall be submitted to the Parks Maintenance Department for their records. The 
original plan must be marked in red to show the changes that were made. 

 

Exception to the above design may be approved by the City Manager or his designee. 
 

2. Applicable Standards 
 

a. The following ASTM designations apply: 
 

• D2241-Polyvinyl Chloride (PVC) Pipe (Schedule 40 for mains 1” or smaller). 
• D2241-Polyvinyl Chloride (PVC) Pipe (Class 200, SDR-21). 
• D2241-Polyvinyl Chloride (PVC) Pipe (Class 315, SDR-13.5). 
• D2464- Polyvinyl Chloride (PVC) Threaded Plastic Pipe Fittings, Schedule 40. 
• D2466-Polyvinyl Chloride (PVC) Socket Type Plastic Pipe Fittings, Sched. 40. 
• D2564-Solvent Cements for Polyvinyl Chloride (PVC) Plastic Pipe and Fittings. 
• F656-Polyvinyl chloride (PVC) solvent weld primer. 
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• D2855-Making Solvent Cemented Joints with Polyvinyl Chloride (PVC) Pipe 
and Fittings. 

 

3. System Components 
 

a. Polyvinyl Chloride Pipe (hereinafter referred to as PVC pipe) shall be 
manufactured in accordance with the following Product Standards: 

 

(1) Product Standard PS-22-70 shall apply to mainline piping and lateral piping 
and shall be rated at the latest Class 200, SDR 21 PVC specifications.  

(2) Marking and Identification: All PVC pipe shall be continuously and 
permanently marked with the following information - manufacturer's name, 
pipe size, type of pipe and material, Commercial Standard number and NSF 
(National Sanitation Foundation) seal. 

 

b. Wire, including all valve signal and common wiring, shall be solid copper #14 
gauge, single strand UL-UF wire with a either PVC or polyethylene insulation as 
approved for direct underground burial in 30 volt AC or less service by the National 
Electrical Code.  The color of insulation on the common wire from the control 
module to each solenoid valve shall be white and each signal wire shall have solid 
red insulation. 

 

 All wiring shall be loosely bundled with locking plastic strips every 10 feet. Install 
wire consistently on the same sides of all trenches i.e. north/east or south/west.  
Valves must be wired in accordance to the manufacturer’s directions and at no time 
shall the length of wire from a control module to a DC latching solenoid exceed 32 
feet. 

 

c. Backflow Prevention Device shall include I/O brass ball isolation valve and wye 
strainer. Contractor must test and certify its proper operation as per state law before 
system acceptance will be issued. 

 

d. Water Meter shall be installed in an irrigation-only water meter in a City approved 
concrete valve box with locking lid. 

 

e. Solenoid valves shall be installed in a level position with at least six (6) inches of 
cover over the valve with a concrete valve box and lid over each ball valve/solenoid 
valve unit with the flow control handles positioned in the box to enable easy access 
for adjustment of both.  Boxes are to rest on non-wooden supports (bricks).  Units 
must not rest in the inlet or outlet pipes or wires. Group multiple boxes together in a 
straight row evenly spaced apart and uniformly away from any hardscape. 

 

f. Pressure compensating 12” rise shrub sprays shall be installed. The connection pipe 
from the solid PVC pipe into the spray head body shall be from the bottom. 

 

g. Spray heads shall be located 6” off curbs. 
 

h. Quick Coupler Valves: 
(1)   All hose bibs connected to the irrigation system must be installed using a 

quick coupler key. 
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(2)    Quick Coupler Keys must be installed in a covered purple valve box. 
(3)   The Quick Coupler Key (hose bib) must be labeled “Non- Potable/Not Safe 

for Drinking” 
(4)    An isolation valve must be installed upstream from the quick coupler valve. 

 

i. Central Irrigation Satellite Assembly: 
 

(1) The assembly shall be as manufactured by Green Tech, or approved equal, , 
and shall be installed per their recommendations.  

(2) The satellite assembly shall consist of the following: 
(a) A stainless steel slant top enclosure, stainless steel removable backboard 

and two sideboards, interconnect terminal strips, primary power voltage 
surge arrestor, on/off switch, a ground fault interrupt circuit, ground rod, 
wire and clamp. 

(b) A phone communication circuit board for communicating with the 
central computer by means of the telephone system. 

(c) A radio communication circuit board for communicating with the central 
computer by means of a data radio.  

(d) An ethernet communication circuit board for communicating with the 
central computer by means of a network. 

(e) A hard wire communication circuit board for communicating with a 
submaster satellite assembly when interconnected by means of a hard 
wire. 

(f) A radio and dome antenna assembly for a line of sight communication or 
a radio and gain antenna assembly for non line of sight.. 

(g) A flow sensing assembly with a normally open master valve, or a dual 
flow sensing assembly with a normally open master valve and flow 
sensor on the by-pass mainline and normally closed master valve and 
flow sensor on the mainline for point of connection. 

(h) A built in remote receiver each assigned an individual controller access 
code. 

 

(3) Execution of Work: 
(a) Conduit bends, excluding factory bends, shall not have a radii of less than 

six times the inside diameter of the conduit.    Conduit shall not be less 
than 18” deep.  A nylon rope with a minimum tensile strength of 500 
pounds shall be installed in all conduits which are to receive future 
interconnect cable. 

(b) All interconnect conductors shall be pulled by hand.  Three feet of cable 
shall be left at each satellite assembly and pull box with enough slack to 
extend 18” above the top of the pull box.  Interconnect wire shall be 
continuous from satellite to satellite. 

(c) Pull boxes shall be installed at intervals not to exceed 200’ and at all 
changes in direction and where conduit crosses a roadway, bridge or 
railroad track.  Bottom of pull box shall be bedded in crushed rock 6” 
deep prior to installation of the interconnect cable. 
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j. Approved Materials List 

 
ITEM MANUFACTURER MODEL 

Pressure compensating spray 
head, 4.0” rise w/check valve. 

Rain Bird 1804-SAM-PRS 
 

   

Pressure compensating spray 
head, 6.0” rise w/check valve. 

Rain Bird 1806-SAM-PRS 
 

   
Pressure compensating spray 
head, 12.0” rise w/check valve. 

Rain Bird 1812-SAM-PRS 
 

   

Netaphen Dripline Netaphen TLDL4-1201=100’ 
TLDL4-12025=250’ 
TLDL4-1210=1000’ 

   

Shrub nozzle adapter (Plant Bed 
Areas) 

Riggs RB-5 

   

Shrub nozzles (Plant Bed Areas) Riggs SN8-24 
   

 
Brass gate valve, domestic 
manufacturer. 

Nibco T-113 

   

Solenoid valve w/DC latching 
solenoid. 

Rain Bird PEB series 

   

Quick Coupling Valves Rain Bird Model 44RC 
   

PVC ball valves. Spears Compact unit 
   

Backflow Preventer Watts Regulator Series 007 (1/2”-2”), Series 
007DCDA (2”) w/ SS BV 

handles 
   

Concrete Double Check Box Brooks Products No. 65 C.I. Cover w/ No. 65 
Body (2 sets req’d) 

          

Concrete Valve Box Brooks Products No. 37T C.I. Cover w/ No. 37 
Body 

   

Quick Coupler Valve Box Ametek 10” Circular Box w/ Lid 
   

PVC solvent & purple tinted 
primer. 

IPS 
 

Turftite & P-70/PVC purple 
tinted. 

   

Teflon paste. IPS Rectorseal T Plus Z 
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UL-UF 24 v. wire. Regency #14 gauge, solid copper. 
   

Wire splice tubes & gel. Scotch, 3-M DBY / DBR 
 

All other materials as called for or required for the proper completion of work,shall be 
subject to approval by the City’s representative. 

4. Execution 
 

a. Before installation is started, flag where each irrigation head, solenoid valve, etc. is to be 
located in accordance with plans.  The flagging shall be approved in writing before the 
installation is started.  Should a discrepancy in the plans become apparent at this time, in 
regard to size and/or shape of areas to be irrigated, such discrepancy shall be pointed out 
to the contractor.  Work must not proceed until any changes that might be necessary by 
such a discrepancy has been approved by the City representative. 

 

b. Electrical work shall be performed in strict accordance with the local codes and 
regulations, and as required for an operational system.  Copies of all permits and 
inspection tags shall be given to the City prior to completion.  All wire splices must be 
made so that the splice can be raised above the top of the valve box a minimum of 12”.  
Use only the splicing materials called for in these specifications. 

 

c. Pipe Installation.  
 

(1) Inspect all pipe prior to installation. Defective pipe shall be removed from the site at 
the end of each workday. 

(2) Mainline Piping:  All PVC mainline shall be rigid PVC with solvent welded style 
joints.  Pipe shall be installed in a trench with a minimum eighteen (18) inches of 
cover. 

(3) Lateral Piping:  Install in a trench deep enough to allow for installation of irrigation 
heads and valves, but in no case with less than twelve (12) inches of cover. 

(4) Piping Layout:  Piping shall be installed as shown on the Contractor supplied plans 
that reflect actual conditions at each site.  Route piping around trees and shrubs in 
such a manner as to avoid damage to their root balls.  Do not dig within the root ball 
of any tree or shrub.  Pipes must not be installed in the trench laying on top of each 
other.  Pipes must be positioned equal depths and running horizontally to each other. 

(5) All trenches and holes shall be covered with select backfill between all piping and 
the natural grade of the top soil.  Select backfill shall not have rocks larger than one-
half inch in diameter and all edges must be smooth. Compact all trenches and 
backfill around heads and valve boxes to 90% density. 

(6) Adjust arc and/or change nozzle to fit site conditions.  Prevailing wind conditions 
and area to be covered will determine correct arc of spray.  Filter screens must be 
under all nozzles and must be free of debris for system acceptance. 

 
C. Brick Pavers 
 

1. Paving Stone Description: 
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a. Paving stones shall conform to the requirements of ASTM C936-82, and shall be as 
manufactured by the Pavestone Company, Paving Systems, or approved equal. 

 

b. Paving stones located in medians or sidewalks shall have a thickness of 2-3/8” while 
those located in streets shall have a thickness of 3-1/8”.  Unless otherwise approved 
by the Engineering Department, pavers shall be: 

• Median Pavers -“UNI-DÉCOR” Antique Red color 

• Barrier Free Ramps  – HOLLAND HANDICAP DETECTIBLE WARNING 
PAVERS, Antique Red color, 4”x 8”, non-lugged 

• Sidewalk Pavers in TOD areas – “VINTAGE”, Travertine Blend color, 
various sizes (9”x 9”, 6”x 6”, 6”x 3”), non-lugged 

• Barrier Free Ramps in TOD areas – HOLLAND HANDICAP DETECTIBLE 
WARNING PAVERS, Brown and Sand color, 4”x 8”, non-lugged 

• Vehicular Crosswalks in TOD areas – H98 PARKWAY VEHICULAR 
CONCRETE PAVERS, Travertine Blend color, 4”x 8”, lugged 

c. Cement shall conform to ASTM C150 and aggregates to ASTM C33. The average 
compressive strength of all units shall be 8,000 psi with no individual unit strength 
less than 7,200 psi, as tested in accordance with ASTM C140. 

 

d. All paving stones shall be sound and free of defects that would interfere with the 
proper placing of units or impair the strength or permanence of the construction. 

 
2. Concrete Base: 
 

a. Concrete shall be type 1A. 
b. Concrete shall have a minimum compressive strength of 3000 PSI @ 28 days. 
c. Concrete shall be free of retarders or accelerators, unless approved by the 

Engineering Department. 
d. Concrete shall have a slump range of 2” to 4”. 
 

3. Sand Laying Course: 
 

The sand laying course shall be well-graded clean washed sharp sand and graded with 
100 percent passing 3/8” sieve and a maximum of 3 percent passing a No. 200 sieve size.  
The use of masonry sand is not permitted. 
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4. Edge Restraint: 
 

a. All edges of the installed paving stones shall be restrained.  The type of edge restraint 
shall be detailed on the contract drawings. 

 

b. If, in the event the plans do not indicate an edge restraint, the following shall be used: 
 

(1) A precast paver edger, approved by the Engineering Department. 
(2) A 6” wide concrete mow strip, monolithically placed with the concrete base. 
(3) Masonry saw cut blocks, which match inside face surface of median curb. 
(4) Poured paving blocks, which match inside surface face of median curb. 
 

5. Installation: 
 

a. A concrete base must be prepared as detailed in the contract drawings. 
 

b. The base course shall be shaped to grade and cross-section with an allowable 
tolerance of ¼”. 

 

c. The compacted sub-grade, compacted to 95 percent standard proctor, shall be 6” 
below the standard curb cross-section. 

 

d. The Director of Engineering or his representative before the placement of the sand-
bedding course shall approve the finished base surface. 

 

e. The uncompacted sand laying course shall be spread evenly over the area to be paved 
and be screeded to a level that will produce 1” thickness, plus or minus ¼ inch, when 
the paving stones have been placed and vibrated.  Paving stones shall have a final 
grade slightly higher than the standard curb/concrete beam border to allow for any 
minor settling that may occur within the base. 

 

f. Once screeded and leveled to the desired elevation, the sand-laying course shall not 
be disturbed. 

 

g. The paving stones shall be in a pattern as approved by the Engineering Department. 
 

h. The paving stones shall be laid in such a manner that the desired pattern is maintained 
and the joints between the paving stones are as tight as possible.  Joints between 
pavers shall not exceed 1/8”. Joints between ends and/or edges and expansion joint 
material shall not exceed ¼”. 

 

i. String lines shall be used to hold all pattern lines true to grade and line. 
 

j. Pavers shall be vibrated into the sand laying course using a vibrator capable of 3,000 
to 5,000 pounds compaction force with the surface clean and the joints open. 

 

k. After vibration, clean masonry type sand containing at least 30 percent of 1/8” 
particles shall be spread over the paver surface, allowed to dry, and vibrated into 
joints with additional vibrator passes and brushing so as to completely fill all joints. 

 

l. Surplus material shall then be swept from the surface and disposed of offsite. 
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II. TRANSIT-ORIENTED DEVELOPMENT (TOD) AREA DESIGN STANDARDS 
 
The current boundaries of the two existing districts intended for transit-oriented development in 
the City (around the DART Downtown Carrollton LRT Station and the DART Trinity Mills LRT 
Station) are shown in Figures 1 & 2 of this section.  However, the standards set forth in this 
subsection shall apply to any area zoned for the (TC) Transit Center District without regard to 
whether they are in the boundaries shown in Figures 1 & 2. 
 

These standards shall be in addition to any other design or construction standards of the City of 
Carrollton.  If there is a direct conflict between the requirements of these standards and any other 
standards (e.g. dimension, material, etc.) then these standards shall apply.  If there exists an 
irreconcilable conflict between these standards and any other design or construction standards of 
the City of Carrollton, the City Manager or his or her designee shall determine an appropriate 
standard which best fulfils the intent of this section. 
 
A. INTENT 

 

The intent of the TOD Area Standards is to promote the development and redevelopment 
of the areas around Carrollton’s DART LRT stations as walkable, urban, pedestrian-
oriented areas.  To that end, the needs and desires of pedestrians should be prioritized 
above the needs and desires of vehicular traffic. 
 

These standards shall be a general guide.  Specific construction details (dimensions, 
details, materials, etc.) may differ slightly where required as development occurs and 
construction drawings are created.   Any such deviance from the standards set forth in 
this subsection shall be approved by the City Manager or his or her designee after review 
for and conformance with the intent and goals of this subsection. 

 
B. STREET TYPES 
 

Although all streets in TOD areas are intended to encourage pedestrian activity, 
development adjacent to the streets is not expected to be uniform.  Some areas will 
develop primarily as residential areas (although retail and office uses may be 
interspersed), and others will develop primarily as retail or office areas (although 
residential uses may be interspersed).  Thus, the character of the street itself may be  
different.  For the purposes of this sub-section, streets may be classified as “Residential 
Character” or “Commercial Character” based on the expected primary uses of adjacent 
future development.  These designations are in addition to and independent of the traffic 
function/volume designations (e.g. “A6D,” “C2U” etc.) established by the Transportation 
(or Thoroughfare) Plan. 
 

“Commercial Character” streets are those designated in bold in Figures 3 & 4.  All other 
streets shall be “Residential Character” streets. 
 
Residential Character streets are characterized by extremely low traffic speeds, volumes 
and “throughput (defined here as traffic simply ‘passing through’ the area);” ubiquitous 
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on-street parallel parking; a very low number of traffic lanes, narrower sidewalks 
reflecting lower pedestrian counts, and; more extensive streetside landscaping. 
 

For the Downtown Carrollton area, “Residential Character” streets shall generally be: 
 

• Any street between Belt Line Road and Crosby Road AND east of the DART LRT 
line (including Carroll Avenue and Myers Avenue). 

• Any street between Fourth Avenue and Crosby Road AND between IH-35E and the 
DART LRT line (including Fifth, Vandergriff and Roberts Avenue). 

• Any street between Belt Line Road and the “Cotton Belt” Railroad AND east of 
Jackson Street. 

• Any street between the “Cotton Belt” Railroad and Northside Drive AND east of 
Broadway Street EXCEPT Denton Drive. 

 
Commercial Character streets are characterized by somewhat higher traffic speeds, 
volumes and “throughput;” less-ubiquitous (although still commonplace) on-street 
parallel (or frequently, angled) parking, slightly more traffic lanes, wider sidewalks 
reflecting higher pedestrian counts, and; greater use of hard (although attractive and 
decorative) surfaces instead of turf or groundcovers in streetside landscaping. 
 

Commercial Character streets shall be those not listed as Residential Character streets, 
nor shown in Figures 3 & 4. 

 
Exceptions to these street type designations shall be: 
 

• Crosby Road 
• Belt Line Road 
• Dickerson Parkway 
• Interstate Highway 35E (and frontage roads) 
• President George Bush Turnpike (and frontage roads/Trinity Mills Road) 
 
For the purpose of this subsection, “exceptions” shall mean only that the design speed, 
traffic lane number & width, curb return radii and presence of on-street parking shall not 
be governed by the provisions of this subsection. 
 

C. STREET NETWORKS & BLOCKS 
 

Compactness and density of development is intrinsically linked to pedestrian activity, 
which relies on a fine-grained, well-integrated and universally-connected network of 
streets.  Therefore, a traditional street grid is mandatory for development in the TOD 
areas.  Dead-end streets (including permanent cul-de-sacs) which do not allow for future 
extension and connection to other streets are prohibited. 
 
Existing streets may be relocated and new streets created where appropriate to better 
create a more regular network or grid.    
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Block length shall be relatively short, with the ideal being approximately three hundred 
(300) feet.  In no instance shall a block exceed four hundred (400) feet.  Existing blocks 
may be maintained wherever appropriate to better create a more regular network or grid.  
Blocks shall be square or rectangular in shape wherever physically possible. 

 
D. STREET DESIGN & DIMENSIONING 

 

Street layout shall be based on a “modular” approach.  Sidewalks, streetside landscaping, 
parking lanes, traffic lanes and medians shall be “assembled” from a standard “bin of 
parts” to create a whole street.  Specific criteria and dimensions are listed in Table 1, 
below.   

 
TABLE 1 

 Residential Character 
Street 

Commercial Character 
Street 

Max Number, Traffic Lanes 2 4 

Max Design Speed 25 MPH 30 MPH 

Max Traffic Lane Width 10 feet 11 feet 

Max Curb Return Radius 20 feet * 25 feet * 

Min Number, On-Street 
Parking Lanes 2 2 

Type of Parking Parallel Parallel or Angle or Head-in

Min Sidewalk Width 6 feet 6 feet 

Min Landscaping 
Strip Width 6 feet 6 feet 

Landscaping Strip 
Surface Material Turf or Groundcover Special Paving 

* Where a Residential Character street intersects with a Commercial Character or “Excepted” street 
or where a Commercial Character street intersects with an “Excepted” street, the curb return radius 
at the intersection shall be the larger of the two required distances. 

 
E. UTILITY APPURTANCES 
 

Above-ground traffic control boxes, utility risers and similar equipment and 
appurtenances shall not be placed within fifty (50) feet of an intersecting street.  Such 
equipment and appurtenances are allowed within fifty (50) feet of the intersection when 
installed underground or in a closet or enclosed recess in the side of a building. 
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F. STREET LIGHTS 
 

With the exception of Belt Line Road, street lights shall be installed in the “landscaping 
strip” in an alternating pattern, and 48 feet on-center.  See Figures 8 & 9 for the general 
layout and dimensions. 
 

Streetlights shall be of the following designs.  Foundations shall be per Detail M-13, 
Sheet 2, with the appropriate bolt pattern. 

 
Downtown Carrollton TOD Area  

 

ALONG BELT LINE ROAD (See Figure 5) 
Sternberg Lighting Company, or equal 
Base style 5200 “Barrington,”  
Pole style RT “roadway tapered ,”  
Arm/bracket style “CAS” (double arm/bracket),  
Luminaire style 1913 “Libertyville” 
400W metal halide lamps 
Spacing 200 – 220’ 

   
 

ALL OTHER STREETS (See Figure 6) 
Poles, Luminaires & Lighting shall be by Philips Hadco, or approved equal, and 
shall meet the following specifications: 
• Poles (Hadco #CP6540):  Black, 14’ tall, 5”-3” round, 0.188” wall thickness, 

6063-T4 Aluminum Alloy 
• Base (Hadco #T010000385):  Black, Cast Aluminum #356HM Alloy with 

Access Cover 
• Luminaire Matrix:  Black; Optics – Type V, Narrow Body, Acrylic; Hex Head 

Bolt Fasteners; Color Temp.- 3000K; Source/Lumens – 5500 LM. 
• LED Module Specs.:  120-277 Vac, 50-60Hz Auto Sensing; 60,000 hours @ 

70º Lumen Maintenance; 80 Total LEDS (100 lumens/watt ea.); 4 cast 
aluminum Heat Sinks, IP66 Rated; LED Efficacy 100 Lumens/Watt; 70 
CRI/3000K CCT Nominal 

 
Trinity Mills TOD Area  
 

ALL STREETS (See Figure 7) 
 TXU Electric Delivery decorative street light  
 Base/pole style “Philadelphia,”  
 Luminaire style “Hanover.” 

  
Exception to the above design may be approved by the City Manager or his designee. 
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G. STREETSIDE LANDSCAPING 
 

Landscaping shall be installed between the back of curb and the sidewalk in the 
“landscaping strip.”  Landscaping shall consist of street trees and turf or groundcover 
(along residential character streets), and street trees and special paving (along 
commercial character streets).   
 

Street trees shall be a species found in Subsection I of this section and shall be approved 
by the City Manager or designee for appropriateness in a specific location.  Street trees 
shall be planted in a regular pattern along the street, 24 feet on center.  See Figures 8 & 9 
for general layout and dimensions.   
 
Tree grates are not required in the Downtown TOD area.   

 

Tree grates in the Trinity Mills TOD area shall be of the following design: 
 

Trinity Mills TOD Area 
 Neenah Foundry Company, or equal 
 Model R-8716 (from the Boulevard Collection) 
 

Exception to the above design may be approved by the City Manager or his designee. 
 

Special paving shall consist of brick pavers conforming to the design and installation 
requirements of Subsection I.C. (Brick Pavers) of this Section.  See Figures 8 & 9 for 
general layout and dimensions. 

 
H. CROSSWALKS 

 

Crosswalks shall be paved with special paving in accordance with the requirements of 
Subsection I.C. (Brick Pavers) of this Section.  See Figures 8 & 9 for general layout and 
dimensions. 
 

I. SIGNS 
 

Traffic Sign installations shall comply with Section 11.K, Traffic Signals, Signs & Street 
Lighting.  In TOD areas, poles shall be perforated, but not punched, and powder coated 
(Gloss Black) along with the base, the reverse side of signs and all associated hardware. 

 
J. APPROVED MATERIALS 
 

Miscellaneous Items: 
Tree Uplighting:  Target TIIC-CTT6-1/70CMHT6-120-ALU-30-JB-HEX 
Tree Downlighting:  BK Lighting SE63-SAP9-11-A-TMC-RM/H70-120.
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FIGURE 1: DOWNTOWN CARROLLTON TOD AREA 
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   FIGURE 2: TRINITY MILLS TOD AREA 
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 FIGURE 3: DOWNTOWN CARROLLTON COMMERCIAL CHARACTER STREETS 

 

Page 7-18 
Urban Design Standards January, 2012

 



                                                                            General Design Standards 
 

  

   FIGURE 4: TRINITY MILLS COMMERCIAL CHARACTER STREETS 
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             FIGURE 5: BELT LINE ROAD STREET LIGHTS 
                     (Sternberg Lighting Company, Roselle, Illiniois) 
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     FIGURE 6: DOWNTOWN CARROLLTON TOD AREA STREETLIGHTS 
            (Philips Hadco or equal) 
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     FIGURE 7: TRINITY MILLS TOD AREA STREETLIGHTS 
             (TXU Electric Delivery) 
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FIGURE 8: RESIDENTIAL CHARACTER STREETS  
        GENERAL DESIGN, LAYOUT AND DIMENSIONS 
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FIGURE 9: COMMERCIAL CHARACTER STREETS  
                    GENERAL DESIGN, LAYOUT AND DIMENSIONS 
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SECTION 8 

SCREENING WALLS 

I.  BRICK SCREENING WALLS 
 

A. Piers: 
 

1. Design wind pressure shall be 20 psf. 
2. Concrete strength shall be a minimum of 3,000 psi at 28 days with ¾” max. aggregate 

size poured at 3-4” slump. 
3. Reinforcing steel is to be ASTM A615 grade 60 and shall extend from the full depth of 

the pier to the full height of the brick column (less the thickness of the column cap 
4. Reinforcing tie wires in piers shall be 9 gauge hot dipped galvanized 60,000 psi wire. 
5. The bottom of the drilled pier shaft shall be clean and dry prior to the placement of 

concrete. Spacing requirements shall be determined by the design engineer. 
6. Concrete shall be placed within eight (8) hours after the pier shaft has been drilled. 
7. A geotechnical analysis shall be submitted to the city by a certified soil laboratory to 

determine the plasticity index of the project site soils.  This geotechnical analysis shall 
also indicate the spacing requirements and depths recommended for the use of belled 
piers. 

8. Straight shaft piers shall penetrate a minimum of three (3) feet into rock or eighteen (18) 
inch diameter piers with a twenty-four (24) inch bell shall bear on stiff clay at a minimum 
depth of twelve (12) feet. The soil laboratory shall determine the depth of the stiff clay. 

9. A registered engineer may submit an alternate design. 
 
B. Walls and Columns: 
 

1. Brick shall conform to ASTM C216 or C62, grade SW, with a minimum compressive 
strength of 3,000 psi and shall be cored.  Walls shall be capped with either solid brick or 
a soldier course. The brick shall be from a supplier from which replacement bricks are 
readily available to the Carrollton area and shall be manufactured within the state of 
Texas. Wall colors shall be approved by the City prior to construction and infill walls 
shall match the color of adjacent walls as much as possible. Used brick will not be 
allowed. 

2. Mortar shall conform to ASTM C270, type S (1 part Portland cement, 1/2 part hydrated 
lime, and 4 1/2 parts sand by volume).  Masonry cement shall not be used. 

3. Reinforcing in walls shall either be three (3) #3 vertical reinforcing bars placed at third 
points along wall between columns or #9 gauge, 1 3/4” wide hot-dipped galvanized 
ladder wire in the top, bottom and every other course of masonry.  Yield strength of the 
steel shall be 60,000 psi. 

4. Columns shall have #9 gauge hot dipped galvanized fabricated wire ties, as detailed, in 
every other masonry course.  Yield strength of the steel, for the ties, shall be 60,000 psi. 
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5. Reinforcing in the columns shall extend to within three (3) inches of the top of the 
column, splices in vertical reinforcing steel, from the pier, shall be a minimum of 24 
inches in length. 

6. Columns shall be filled with a pea gravel concrete grout conforming to ASTM C476 that 
has a maximum slump of ten (10) inches and a compressive strength of 3,000 psi in 
twenty-eight (28) days. 

7. Walls shall be supported on a 3”x3”x3/8” galvanized steel angle iron placed on one brick 
course spanning between piers as shown in the standard details. 

8. An 24” wide, 4”inch thick, reinforced concrete mow strip shall be constructed under the 
wall throughout its length 

 
C. Miscellaneous Items 
 

1. Soil shall be a minimum of 3” from the bottom of the wall panels. 
2. Grades must be maintained to allow water to flow away from all pilasters and columns.  

Irrigation heads and water flow shall not be directed against the wall 
3. Provide expansion joints at posts no more than 24’ o.c.  Soldier courses shall not be 

mortared solidly into piers as it causes cracking at the pier or wall. 
4. All screen walls shall be coated with a clear waterproof sealant recommended for brick. 
5. Column caps shall be attached to the brick column by the use of standard masonry 

anchors and an epoxy adhesive. 
 
D. Workmanship: 
 

1. Head and bedding courses shall be filled solid with mortar. 
2. Grout in the columns shall surround vertical reinforcing steel and completely fill all 

voids; grout shall be mechanically vibrated. 
3. All masonry joints shall have concave tooled joints.  No raked joints will be allowed. 
4. Construction shall be in accordance with the requirements for the “RECOMMENDED 

PRACTICE FOR ENGINEERED BRICK MASONRY” from the “BRICK INSTITUTE 
OF AMERICA”. 

 
E. Maintenance Bond: 
 

1. A maintenance bond of one-hundred (100) percent of the screening wall contract for a 
period of two (2) years will be required.  The maintenance bond shall be dated from the 
date of the acceptance of the screening wall by the City of Carrollton Engineering 
Department. 

2. An inspection fee of three (3%) percent of the screening wall contract will be required for 
all screening wall construction projects. 

 
F. Alternate Placement: 
 

Where a subdivision within the city is developed adjacent to an arterial or collector 
thoroughfare, as designated on the Transportation Plan, and the developer, upon approval 
from the Planning and Zoning Commission, dedicates additional right-of-way for the arterial 
or collector thoroughfare above the minimum required by this ordinance, this additional 
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right-of-way will be for the purpose of the developer providing landscaping, additional areas 
for sidewalk or wall locations, or other amenities as approved by the Planning and Zoning 
Commission. 

 

In conjunction with the submittal, the request shall include landscape/design plans developed 
by a landscape authority, as defined herein.  Such plan will clearly delineate and identify any 
existing or proposed landscaping elements, walls, sidewalks, or any other design component 
to be incorporated. 

 

The developer and/or Homeowners Association would enter into a license agreement with 
the City of Carrollton and be responsible for the installation and maintenance of all landscape 
areas.  Such areas shall be maintained so as to present a healthy, neat and orderly appearance 
at all times, and shall be kept free of debris and trash. 

 

All landscape areas shall be permanently landscaped with living plant material, and shall 
have an irrigation system installed meeting all applicable requirements of the City of 
Carrollton. 

 

Shrubs shall be, at a minimum, a five-gallon container size at the time of planting.  Trees 
shall be of at least three (3) inches in trunk diameter at the time of planting, measured twelve 
(12) inches above grade, and shall be maintained in a living and growing condition. 

 

Grass areas may be sodded, plugged, sprigged or seeded, except that solid sod shall be used 
in swales or other areas subject to erosion, as determined by the Engineering Department, 
based upon accepted engineering practice. 

 

Landscape material, inclusive of decorative walls, benches, or other component, shall comply 
with the provisions of Chapter 53 of the Carrollton Code of Ordinances, otherwise known as 
the Visibility Obstructions Ordinance. 

 

All walls, walks, and any other man-made component of the proposed design shall, as a 
minimum, be designed and constructed in accordance with these standards. Alternate designs 
that exceed these standards are acceptable with approval from the Director of Engineering. 

 
II.   PRECAST CONCRETE SCREENING WALLS (FOR PRIVATE USE ONLY) 

These walls are for screening walls on private property required by the Comprehensive 
Zoning Ordinance between Commercial & Residential Districts and Multi-Family and 
Single-Family Districts.  These screening walls cannot be used if they are parallel with any 
City streets. 

 
A. Piers and Concrete Beam (Mow Strip): 
 

1. Design wind pressure loading shall be 20 PSF. 
2. Design concrete strength shall be a minimum of 2,500 PSI at 28 days. 
3. Reinforcing design shall be deformed bars ASTM A615 grade 60 and/or welded wire 

fabric conforming to ASTM A185 or A497.  The design drawing showing the reinforcing 
placement for the precast concrete fence shall have a registered engineers seal and 
signature.  
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4. A geotechnical analysis shall be submitted to the city by a certified soil laboratory to 
determine the plasticity index of the project site soils. This geotechnical analysis shall 
also indicate the spacing requirements and depths recommended for the drilled piers. 

5. Straight shaft piers shall penetrate a minimum of three (3) feet into rock or shall bear on 
stiff clay at a minimum depth of twelve (12) feet.  The soil laboratory shall determine the 
depth of the stiff clay. 

6. The depth of the required piers shall be determined by the design engineer and shall be 
shown on the signed and sealed design drawings. 

7. The bottom of the drilled pier shaft shall be clean and dry prior to the placement of 
concrete. 

8. Concrete shall be placed within eight (8) hours after the pier shaft has been drilled. 
9. The concrete beam (mow strip) between piers shall be designed by the product engineer 

but shall be the same width as the drilled piers. 
 
B. Walls and Columns: 
 

1. Concrete and/or product materials shall be from a supplier from which replacement units 
are readily available to the City of Carrollton and shall be manufactured within the State 
of Texas. 

2. Mortar (where used) shall conform to ASTM C270.  Type S (1 part Portland cement, ½ 
part hydrated lime, and 4 ½ parts sand by volume, unless so specified by the product 
design engineer). 

3. Reinforcing design shall be deformed bars, ASTM A615, grade 60 and/or welded wire 
fabric as designed by the product engineer. 

4. Design concrete strength shall be a minimum of 2,500 PSI at 28 days. 
5. Fence post and precast fence sections shall have a standard finish (simulated wood grain 

or brick pattern).  The finish shall be submitted to the City of Carrollton Engineering 
Department for approval prior to construction. 

6. Forms shall be of the approved pattern and constructed of steel.  All joints in the forms 
shall be smooth and mortar-tight to avoid irregular finishes or blemishes.  Plugging of 
holes and slots or other repairs shall be done in such a manner to provide a smooth even 
finish. 

7. Drain holes two (2) inches by eight (8) inches in size shall be provided at the third points 
of the bottom panel where the bottom panels bear directly on the concrete beam (mow 
strip). 

 
C. Miscellaneous: 
 

1. The grade between the existing back of curb and the screening fence shall not exceed a 
4:1 slope.  Any slope greater than 4:1 will require slope protection material (i.e., brick 
pavers, concrete riprap and/or a retaining wall). 

2. Concrete for the piers shall be flushed with the finished ground elevation. 
3. After the final grading has been completed, the Contractor will block sod all exposed 

areas between the back of curb and the screening fence. 
 
D. Workmanship: 
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1. Construction of panels and fence posts shall conform to all local building codes and 
ordinances.  Panels shall be uniform in finish, color, and appearance and shall be readily 
interchangeable. 

2. Curing of precast panels shall be in accordance with the recommended practice of the 
Precast Concrete Institute of America. 

 
E. Maintenance Bond: 
 

1. Original two (2) year maintenance bond(s) shall be furnished on the insuring company’s 
form.  The bond shall be dated to begin from the date of the acceptance of the project by 
the City.  Maintenance bonds, for one hundred (100) percent of the total contract amount 
for the project, shall come from an approved surety company holding a permit from the 
State of Texas to act as surety and acceptable according to the latest list of companies 
holding certificates of approval from the State Board of Insurance under 7.19-1 of the 
Texas Insurance Code. 
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SECTION 9 

EXCAVATION SAFETY REQUIREMENTS AND PROCEDURES 
 
 
A. Bid Document Inclusion Requirements: 
 

In a municipality or in the extraterritorial jurisdiction of a municipality as provided by the 
Municipal Annexation Act (Article 970a, Vernon’s Texas Civil Statutes), on construction 
projects in which excavation will exceed a depth of five feet, the bid document and the contract 
must include detailed plans and specifications for excavation safety systems or provide a bid 
item that compensates the Contractor to furnish the plans and specifications for excavation safety 
systems. 
 
B. Additional Submittal Requirements: 
 

Prior to execution of a contract, the contractor will be required to submit an excavation safety 
plan for the project. This excavation safety plan must be designed and sealed by a professional 
engineer registered in the State of Texas with professional experience in soil mechanics.  The 
contractor is responsible for obtaining borings and soil analysis as required for plan design.  The 
excavation safety plan shall be designed in conformance with Occupational Safety and Health 
Administration (OSHA) standards and regulations. 
 
C. Review and Approval: 
 

After review of the excavation safety plan, the Engineering Department will forward the 
reviewed plan to the city construction division for use in inspection. The Engineering 
Department will not release plans for construction until this plan is reviewed.  Changes in the 
excavation safety plan after initiation of construction may not be cause for extension of time or 
change order, and will require the same review process.  Contractor accepts sole responsibility 
for compliance with all applicable safety requirements.  The review is only for general 
conformance with OSHA safety standards.  Release of the excavation safety plan by the 
Engineering Department does not relieve contractor from any property damage or bodily injury 
(including death) that arises from use of the excavation safety plan, from contractor’s negligence 
in performance of contract work, or from city’s failure to note exceptions to the excavation plan.  
The safety plan shall remain the sole responsibility and liability of contractor.  A separate pay 
item for an excavation safety and support system shall be included in the bid documents. 
 
D. Compliance With Occupational Safety and Health Administration (OSHA) Standards: 
 

Contractors have three ways to meet OSHA standards for excavation safety.  They are as 
follows: 

• Minimum angle of repose for sloping of the sides of excavations. 
• Utilization of a Trench Box. 
• Shoring, Sheeting and Bracing Methods. 
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1. Minimum Angle of Repose:  Contractors electing to utilize the minimum angle of repose 
must submit: 
a. Soil classification according to the unified soil classification system including water 

content and plasticity indexes, and a minimum angle of the slope excavation. 
b. A detailed plan of the excavation area and the impact on existing right-of-way and 

infrastructure. 
c. Waiver of claim for delay cost. 

 
2. Trench Box:  Contractors electing to utilize a trench box must submit: 

a. Physical dimensions, materials, position in the trench, expected loads, and the 
strength of the box. 

b. Waiver of claim for delay cost. 
 

3. Shoring, Sheeting and Bracing Method:  Contractors electing to utilize shoring, sheeting 
and bracing must submit: 
a. Dimensions and materials of all uprights, stringers, crossbracing and spacing required 

to meet OSHA requirements. 
b. Waiver of claim for delay cost. 
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SECTION 10 
 

TESTING PROCEDURES FOR ALL UNDERGROUND UTILITIES, 
SUB-GRADE PREPARATION AND PAVEMENT CONSTRUCTION 

 
A. Water Mains and Lines (including fire sprinkler mains): 
 

1. All water lines 4” diameter and larger are to be hydrostatically tested at two hundred 
(200) psi (pounds per square inch) for three (3) hours continuous.  All concrete steel 
cylinder lines are to be hydrostatically tested at one hundred eighty (180) psi for four 
hours continuous. 

 

2. The leakage rate for that period shall not exceed 11.65 gallons per inch in diameter per 
mile of pipe over a twenty-four (24) hour period. 

 

3. The Contractor shall sterilize the installed pipe system by the injection of a chlorine 
solution of such a strength to obtain a chlorine solution to water ratio of 50 parts per 
million throughout the installed pipe system.  

 

4. The chlorine solution shall remain in the installed pipe system for twenty-four (24) hours 
after, which the Contractor shall flush and fill the system with potable water. 

 

5. After the system has been flushed, tested and approved by the City Inspector for a 
nominal chlorine residue, the Contractor, in the presence of the City’s Inspector, or a 
representative from the City’s Water Utilities’ Division, shall take water samples (1 per 
1,000 LF).  These samples normally will be at each end of the project with additional 
samples at each dead end or as deemed necessary by the City Inspector. The Contractor 
or a representative from the City’s Water Utilities’ Division, shall carry the samples to a 
city approved testing laboratory. This laboratory shall provide tests as required by state 
health codes pertaining to potable water.  When these tests show the samples provided 
are not acceptable for potable water (coliform organisms, silt, etc.), the Contractor shall 
flush and/or re-sterilize the underground piping system.  Re-sampling shall be required.  
The cost of all laboratory testing will be billed to the Contractor.  Flushing shall be to 
sanitary sewer mains or by proper dechlorination methods approved by the City. 

 

6. Trench compaction testing shall be performed at the rate of 1 density test per 300 LF per 
1 foot of lift. 

 
B. Sanitary Sewer Mains, Lines and Manholes: 

1. Air Testing 
a. Lines less than thirty-six (36) inches in diameter shall be air tested by the following 

procedures: 
(1) All openings are to be plugged, sealed or capped with one (1) opening being 

capped with a suitable tap for an air supply connection. 
(2) An air compressor with the capability to supply at least three hundred (300) 

cubic feet per minute at one hundred (100) pounds per square inch.  The air 
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compressor is to be connected to the tapped cap with suitable air hose, 
connections, valves, pressure gauges, and other suitable equipment to monitor 
the air flows to the test section. 

(3) The City Inspector shall note the height of the ground water. 
(4) The air compressor shall be started and the injection of air into the test section 

may begin. The air pressure within the test section shall be constantly monitored 
by the contractor so that the internal pressure does not exceed five (5) pounds per 
square inch. 
NOTE:  A reduction of 0.43 psi of pressure is to be applied to the internal 
pressure of the test system for each vertical foot of ground water over the top of 
the test section pipe. 

(5) When the internal air pressure of the test section reaches 4.0 p.s.i.g., the air 
supply is to be throttled so that the internal pressure is maintained between 4.0 
and 3.5 p.s.i.g. for at least two (2) minutes.  This two (2) minute period is to 
allow the air temperature within the test section to stabilize. 

(6) After temperature stabilization the air supply is to be disconnected and the 
internal air pressure allowed to decrease to 3.5 p.s.i.g. 

(7) Upon reaching 3.5 p.s.i.g. a stopwatch is to be started to measure the time 
required for the internal air pressure to drop to 2.5 p.s.i.g. 

(8) The section of pipe being tested shall be considered within the allowable leakage 
range if the time required in seconds for the pressure to decrease from 3.5 to 2.5 
p.s.i.g.  is equal to or greater than that shown in the table in Section 6.7.2 of the 
NCTCOG Specifications. 

 

b. Manholes shall be vacuum tested in accordance with Section 6.7.2 of the NCTCOG 
Specifications.  Manholes which fail the initial test must be repaired with a non-
shrink grout or other suitable material based on the material from which the manhole 
is constructed.  Manholes shall be retested until a successful test is achieved. 

 
2. Trench Compaction 

a. Trench compaction testing shall be performed at the rate of 1 density test per 300 LF 
per 1 foot of lift. 

b. Manholes shall be tested in a spiral fashion around the manhole in one foot lifts. 
 

3. Certification of Materials: 
a. A certified mandrel gauge shall be passed through the installed system after the 

backfilling operation has been completed.  This mandrel gauge is to verify that a 
maximum of five (5) percent deflection is not exceeded with the installed system. 

 
b. A color television camera recording of the interior of the installed sanitary sewer 

system, including service laterals, is to be provided by the contractor to the City of 
Carrollton. Service lateral videos shall include a picture of the house and address for 
sewer relay projects.  The inspection shall follow NASSCO’s Pipeline Assessment 
and Certification Program (PACP) Format for CCTV’ing and shall be provided to the 
City in VHS or DVD and written or printed formats.   
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C. Storm Sewer Mains and Lines: 
1. Two color television camera tape-recordings (VHS format) of the interior of the installed 

storm sewer system are to be provided by the contractor to the City of Carrollton.  One 
tape shall be made after remixing of lime has been completed and one at the end of the 
project to ensure that the pipe is free of mud and debris. 

 

2. Trench compaction testing shall be performed at the rate of 1 density test per 300 LF per 
1 foot of lift. 

 
D. Pavement Subgrade: 

All testing associated with paving improvements will be conducted by a certified laboratory 
selected by the contractor, and approved by the Engineering Department.  The contractor will 
pay for all tests performed unless noted on the plans and specifications. 

 

1. Embankment materials shall be tested and certified for density, moisture and graduations 
as set forth in the NCTCOG Specifications, following standard test procedures. 
a. Density testing shall be performed on each lift of properly placed and compacted 

material, and minimum requirements for density shall be ninety-five (95) percent of 
the maximum density as determined by ASTM D698.  Moisture content of the 
material shall be from optimum moisture content to plus four (4) percent above 
optimum moisture content.  The minimum frequency of density testing shall be three 
(3) tests per one (1) foot loose lift per two thousand (2000) square yards of surface 
area. Retesting of materials shall be performed at the original test location.  If paving 
operations haven’t started within 72 hours after liming, the subgrade shall be 
reworked and retested as required by the specifications. 

 

b. Graduations after the final mixing shall be as follows: 
Minimum passing 1 ¾ inch laboratory sieve 100%  
Minimum passing no. 4 laboratory sieve 60% 
These tests will be taken every 1,000 square yards. 

 

2. Subgrade compaction shall be tested for density and moisture following standard test 
procedure.  Density testing shall be performed on each lift of properly placed and 
compacted material.  Minimum requirements for density shall be ninety-five (95) percent 
of the maximum density as determined by ASTM D698. Moisture content of the material 
shall be from optimum moisture content. The minimum frequency of testing shall be 
three-(3) test per one (1) foot loose lift per two thousand (2000) square yards of surface 
area. Retesting of materials shall be performed at the original test locations at the 
contractor’s expense, as shall additional testing, to assure specifications compliance. 

 
E. Concrete Pavement: 

All testing associated with paving improvements will be conducted by a certified laboratory 
selected by the contractor, and approved by the Engineering Department.  The contractor will 
pay for all tests performed unless noted on the plans and specifications. 

 

1. Upon completion of the work and before final acceptance/final payment shall be made, 
pavement thickness tests will be conducted.  The number of cores required for thickness 
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Pavement thickness within one-quarter inch (¼”) of the thickness required by the plans 
will be considered satisfactory.  Pavement of a thickness less than the thickness shown on 
the plans by more than ¼”, but less than ¾” will be considered a deficient thickness. 

 

Pavement with a thickness deficiency shall be removed and replaced completely at the 
contractor’s expense.  However, at the sole discretion of the Director of Engineering, if 
the pavement is found to be deficient in thickness as defined above, the Contractor may 
instead pay to the City of Carrollton twice (2 times) the unit bid price per square yard for 
the area determined to be deficient in thickness.  The length of the area of such deficient 
thickness shall be determined by additional cores at intervals of ten (10’) feet along the 
length of the plans.  The width of such area shall be the entire pavement width.  In any 
case, pavement with a thickness deficiency of more than ¾” shall be removed and 
replaced completely at the contractor’s expense. 

 

2. During the progress of the work, the contractor shall cast test cylinders to maintain a 
check on the compressive strength of the concrete being place. Sampling and molding of 
test specimens shall meet the applicable A.S.T.M. guidelines. Concrete pavement testing 
shall require three (3) individual strength samples per test, at a frequency of one test per 
one hundred (100) cubic yards, or fraction thereof, of concrete placed per day.  A copy of 
the test results shall be delivered to the Engineering Department and shall include the 
date and time of sampling, exact location concrete was placed, truck ticket number, 
slump, air content, and temperature of concrete. 

 

Pavement with any strength deficiency shall be removed and replaced completely.  
Pavement of a strength less than that called for in these specifications, as determined by 
cores and as stipulated, will be considered deficient in strength.  However, at the sole 
discretion of the Director of Engineering, if the pavement is found to be deficient in 
strength by not more than 500 pounds per square inch, the Contractor may instead pay to 
the City of Carrollton one (1 time) the unit bid price per square yard.  For the area 
determined to be deficient in strength by more than 500 pounds per square inch, but not 
more than 1000 pounds per square inch, the Contractor may instead pay to the City of 
Carrollton twice (2 times) the unit bid price per square yard for the area determined to be 
so deficient.  In any case, pavement of a strength deficiency of more than 1000 pounds 
per square inch shall be removed and replaced completely.  
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SECTION 11 
 

TRAFFIC SIGNALS, SIGNS & STREET LIGHTING 
 
Traffic Signals and appurtenances shall meet the following requirements in the City of 
Carrollton: 
 
A.  Conduits: 

1. Conduits:  All conduits shall be PVC Schedule 80 and meet requirements of the 1999 
National Electrical Code (N.E.C.). 

 

2. 90° Elbows:  All 90° elbows shall be PVC Schedule 40 and have a minimum radius of 12 
diameters of the nominal size of the conduit. 

 

3. Couplings:  All couplings shall be PVC Schedule 40 and used to connect conduits and 
elbows as needed. 

 

4. PVC Solvent-Cement:  The joining of conduits, elbows, etc. by coupling shall be by the 
use of a cleaner or primer, then a cement or weld compound in compliance with the 
manufacturer’s recommendation. 

 

5. Conduit Terminations: 
a. Conduit Terminations in Signal Pole Foundations: All conduit terminations in signal 

pole foundations shall extend a minimum of one inch (1") above the surface of the 
foundations and shall be covered to prevent the likelihood of debris entering the 
conduits. 

 

b. Conduit Terminations in Pull Boxes (Bottom Entry): All conduit terminations 
entering the bottom of pull boxes shall be no closer than six inches (6") to the bottom 
of the pull box cover, and no further than nine inches (9”) from the bottom of the pull 
box cover.  All conduit terminations shall be covered to prevent the likelihood of 
debris entering the conduits. 

 

c. Conduit Terminations in Pull Boxes (Side Entry): All conduit terminations entering 
the side(s) of pull boxes shall not extend more than three inches (3") into the pull box.  
Conduits entering pull boxes from opposite directions but at the same elevation shall 
be offset.  All increases and decreases in conduit size on continuous conduit runs 
shall occur only at a pull box or signal pole foundation.  All conduit terminations 
shall be covered to prevent the likelihood of debris entering the conduits. 

 

6. Conduit Installation Methods: All conduits may be installed by trenching, boring, or 
pushing.  Conduits installed under roadways, driveways, alleys, and sidewalks shall be 
done by boring or pushing methods at a minimum depth of 24 inches.  All conduits 
placed in an open trench shall be placed a minimum of twenty-four (24) inches deep.  All 
conduits shall leave a nylon pull string (minimum 400 lb. test) inside the conduits with a 
minimum of two feet (2') of string extending from the conduit ends at points of entry and 
termination of all conduit runs. 
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B. Pull Boxes: Three types of pull boxes will be allowed.  When installed in sidewalks or any 

other concrete surface, the top of the pull box shall be flush with surface grade.  When 
installed in any other type surface (i.e. grass, etc.) it shall be level with the surrounding 
surface.  Pull box shall have a layer of washed gravel or crushed stone with a minimum 
thickness of twelve inches (12") for drainage in the bottom of the pull box providing the full 
18” height of the pull box for conduit use.  The layer of gravel shall not extend above the 
bottom of the pull and extend a minimum of four inches (4”) beyond the outside perimeter of 
the pull box.  All covers (lids) shall say "Traffic Signals". 

 

1. Type One pull boxes shall be 20” long x 13“ wide x 18” deep and shall be installed with 
a 8” skirt around the box at a depth of 4 inches with reinforcing steel. 

 

2. Type Two pull boxes shall be used when 3 or more 3” PVC conduits enter the box. Type 
Two pull boxes shall be 23” long x 14” wide x 18” deep and shall be installed with a 8” 
skirt around the box at a depth of 4 inches with reinforcing steel. 

 

3. TxDOT Type C pull boxes shall be used when 3 or more 4” PVC conduits enter the box.  
Type C pull boxes shall be 30” long x 17” wide x 18” deep and shall be installed with a 
8” skirt around the box at a depth of 4” with reinforced steel. 

 
C.  Pole Foundations: 

1.  General:  Signal pole foundations shall be either thirty six inches (36") in diameter with a 
twelve foot minimum depth for 30 foot combination poles and poles with 48 foot arms 
and ten feet (10') deep for all other arm lengths.  It shall have rolled steel rebar, three-
inch (3") conduit and a one-inch (1”) conduit entering the center of the pier. The top of 
the pier shall extend six inches (6") above the curb grade. Pedestrian signal pole 
foundations shall be as shown in the detail M-15, sheet 4 of 4.   
 

2.  Foundation Forms: At ground level there shall be a 42" x 42" x 6" form with a 1-1/16" 
chamfer edge for 36” diameter piers and a 54” x 54” x 6” form for 48” piers.  Foundation 
surface shall be level so as to be able to bolt the pole without the use of shims for 
leveling. All bolt circles shall be 19". The Contractor shall furnish and use steel templates 
for bolt circles.  See the standard details for more information. 
 

3.  Anchor Bolts: Anchor bolts shall be hook anchor 2-1/4" x 90" x 6" hook for an overall 
length of ninety six inches (96") for combination poles and poles with 48’ arms.  Anchor 
bolts for arms shorter than 48’ shall be 2 ¼” x 54” x 6” hook for an overall length of 60”. 
Anchor bolts for 60’ arms shall be 2 1/2” x 63” x 6” hook for an overall length of 69”.  
All anchor bolts shall be galvanized and fabricated from steel with a minimum yield 
strength of 55,000 psi and a minimum ultimate tensile strength of 70,000 psi.  There shall 
be four (4) anchor bolts per pier with two (2) galvanized nuts and two (2) galvanized flat 
washers per bolt.  The contractor shall furnish a template for anchor bolts. Each anchor 
bolt shall have a minimum of eight and one-half inches (8-1/2") of threads extended 
above the top of the piers, and be covered so that threads are not damaged or coated with 
concrete. 
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D. Controller Pad Foundation: The pad foundation shall conform to the following requirements 
as shown in Detail M-14 and may only be altered with the approval of the Traffic 
Department. 

 

1. Pad shall be concrete and be 6-feet by 6-feet by 4 to 6-inches thick (6’x 6’x 6”) with a 
20-inch by 10-inch (20”x 10”) block out in the center of the pad.  Concrete strength shall 
be 3,000 psi at 28 days with #3 rebar spaced at 18-inches on center. 

 

2. The block out shall receive three 4-inch diameter Schedule 80 PVC conduits and one 
1½” diameter Schedule 80 PVC conduit.  The conduits shall extend 14-inches above the 
pad and cut at the same level.  The area around the conduits shall be backfilled with pea 
gravel.  The controller pad shall have one 5/8" x 8' copper clad ground rod sleeved in a 
one inch (1”) PVC conduit located as per the standard details. 

 

3. The traffic signal controller base shall be comprised of a polymer material and shall be 
Armorcast part #A6001848X24TXDT or equal.  The controller base is to be placed in the 
center of the pad over the block out and attached to the pad via drop in anchors or anchor 
bolts. 

 

4. Expansion joints shall be used when tying into an existing sidewalk.  Joint material shall 
be ½”-inch thick redwood for the full depth of the controller pad.  The pad shall be 
doweled into the sidewalk with greased 24-inch long smooth ½” diameter steel bars with 
caps. 

 
E.  Vehicle Detection:  Video detection shall be used at all intersections.  In these cases, the 

Iteris System, or city approved equivalent detection system, shall be used. 
 

 Detector Loops will only be allowed as approved by the Director of Engineering: The 
following four types of loops may be used: 6’x 6’, 5’x 5’, 5’x 20’ and 5’x 40’.  Other sizes 
may be allowed as permitted through City approved plans.  Detector loops shall meet the 
following requirements. 

 

1. Saw Cuts: All saw cuts shall be a minimum of one and one half inches (1-1/2") deep by 
one quarter inch (1/4”) wide.  All saw cuts crossing a curb shall be terminated halfway up 
the curb with a 3/4" hole drilled through bottom of curb for passage of loop wires to the 
pull box.  Saw cuts over the top of a curb will not be permitted. 

 

2.   Wire: All loops shall be wired with a minimum #14 A.W.G. T.H.H.N. stranded copper 
wire, with a minimum of two (2) turns per loop in asphalt and three (3) turns per loop in 
concrete.  All loops shall be marked in the pull boxes identifying each individual loop. 

 

3. Sealer: All loops shall be sealed with 3/8” backer rod. No exceptions. Plans shall show 
loop sizes, configurations, and locations. 
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F.   Intersection Wiring and Splicing 
 

1. Pole Bases: There shall be a single 20 conductor (#14 A.W.G. stranded copper I.M.S.A. 
specification 19-1) run to the base of each pole foundation from the controller pad.  There 
shall be no cuts or splices allowed between runs.  There shall be a minimum of (4') of 
cable at both ends to be used for cabinet and pole connections.  Each cable shall be 
marked so as to identify which cable goes to which pole. 

 

Color Code for 20 Conductor: 
 

1. Red  - Red ball 
2. Green  - Green ball 
3. Yellow  - Yellow ball 
4. White  - A/C common 
5. Black  - Yellow arrow left turn 
6. Blue  - Green arrow left turn 
7. Red/White - Ped don't walk (main street) 
8. Green/White - Ped walk (main street) 
9. Blue/White - Ped button (main street) 
10. White/Black - Ped button ground 
11. Red/Black - Ped don't walk (side street) 
12. Green/Black - Ped walk (side street) 
13. Blue/Black - Ped button (side street) 
14. Black/Red - Red ball (side street) 
15. Orange/Black - Yellow ball (side street) 
16. Black/White - Green ball (side street) 
17. White/Red - Spare 
18. Orange/Red - Spare 
19. Blue/Red - Spare 
20. Red/Green - Spare 
 

Pole connections shall be made by using red vinyl wire nuts 
or blue butt connectors (see City for more details). 
 

2. Signal Head Wiring: Three types of signal heads shall be used: (1) 3 Section 12" Poly 
Signal R.Y.G., (2) 5 Section 12" Poly Signal R.Y.G., and (3) Pedestrian signals symbol 
type.  The Contractor shall furnish and install a 5 conductor (#14 A.W.G. stranded copper 
I.M.S.A. specification 19-1) to run from the base of the pole to each 3 section signal and 
each pedestrian signal with no splice permitted except at the base of the pole and signal 
and pedestrian head terminal blocks.  5 section signal heads will require a 7 conductor 
(#14 A.W.G. stranded copper I.M.S.A. specification 19-1) cable and run from the signal 
head to the base of the pole in the same manner as the 5 conductor wire. Wire 
connections in signal heads shall be performed by using a blue nylon screw down spade 
terminal (see City for more details). 

 
3. Pedestrian button wiring: The Contractor shall furnish and install a 3 conductor (#14 

A.W.G. stranded copper wire I.M.S.A. specification 19-1) cable to run from the button to 
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the base of the pole.  The white wire shall be used for the common and the black wire to 
normally open on the back of the button. 

 
4. Opticom Detector (3MP205) Wiring: Where called for the Contractor shall furnish and 

use 3M brand Model 138 Detector Cable to be run from cabinet foundation to the 
detector on the mast arms without any splices in between.  A minimum of four feet of 
excess cable shall be left for cabinet wiring. 

 
5. Loop Detector Home Run Cable (3M Brand Model 30003): The Contractor shall furnish 

and use Model 30003 home run cable.  Home run cable shall be run from the cabinet 
foundation to the pull box (as shown on intersection plans) with no splices permitted 
between the cabinet foundation and the pull box. Home run cable to loop lead in wires 
shall be spliced only at the pull box. A solder type splice on each wire and cover shall be 
used on each solder splice with sealing compound patch (see City for more details).  Wire 
code to be used for wiring: for left turn loops use red and white pair of home run cable to 
loop lead in and use green and black for through traffic loops. 

 
6. Cabinet Wiring: The Contractor will accomplish the cabinet wiring with assistance of the 

City.  A minimum of four feet on each cable shall be used in cabinet wiring.  Each cable 
shall be marked to identify its directional purpose. 

 
G. Electrical Service: The Contractor shall install and furnish the electrical service from the 

disconnect up at all locations needing new service, where existing electrical services are to 
be used.  Care shall be taken to insure no damages occur while construction is being 
performed. 

 
H. Signal Head Assembly: All poles and arms necessary to complete each job shall be furnished 

by the Contractor according to specifications. The Contractor shall furnish the ornamental 
pole caps and base covers. The poles and mast arms shall be a Valmont brand or The Pole 
Company brand and type or approved equal. 

 

1. Pole Erection: All necessary safety devices shall be used to insure safety to the public 
while erecting poles, no less than required by the MUTCD’s most recent copy of 
standards.  A plan and method of erection shall be submitted and approved by the City 
before the installation of each intersection. 

 

2.   Signal Head Assembly and Installation: The Contractor shall furnish signal heads, back 
plates, and red, yellow and green L.E.D.’s.  Mounting hardware shall be Pelco AB-0125-
3-84 or AB-0125-5-84 for each signal. The signals shall be black Eagle brand 
polycarbonate type or approved equal.  The Contractor shall assemble each head with 
backplates, L.E.D.’s, and mounting brackets.  L.E.D.’s used shall be as specified by the 
City of Carrollton or an approved equal. 

 

3.  Signal Placement: No signals shall be placed without City approval. The City shall spot 
and align signal placement at all intersections. Upon approval, the Contractor shall drill a 
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1-1/8" hole in the bottom side of the mast arm and install a rubber grommet for each 
signal’s wire entrance. 

 

4. Pedestrian Signal Placement and Installation: The Contractor shall furnish all pedestrian 
signal I.C.C. brand Pedestrian signals with clamshell mounting hardware and Countdown 
L.E.D. indicators. No pedestrian signals shall be installed without City approval. A 1-
1/8" hole shall be drilled in the side of the pole shaft and a rubber grommet installed for 
each pedestrian signal’s wire entrance. A Band-it band, 5/8" stainless steel band - two per 
pedestrian signal with Band-it buckles (see City for more details) shall be used in all 
installations. 

 

5. Pedestrian Push Button: The Contractor shall furnish all pedestrian buttons with Pelco 5" 
x 7" sign types. Pedestrian buttons shall not be installed without City approval of 
placement.  Pedestrian buttons shall be fastened to the pole shaft with two 1/4" x 1-1/4" 
hex head self-tapping screws. A 1-1/8" hole shall be drilled for each wire entrance - no 
grommet shall be needed. 

 
I.   Miscellaneous Fixtures: 
 

1. Wind Wings: The Contractor shall furnish all necessary hardware to assemble wind 
wings. Wind wings shall be assembled and installed behind each 5 section signal on 
poles that exceed 34' in length. Pelco mast arm sign bracket types shall be used. The wind 
wing shall be elevated above the mast arm so that air may flow over and under the wing 
without the 5 section backplate hindering air flow. 

 

2. Opticom Detector: The Contractor shall furnish all 3M Opticom 722 detectors and 
mounting hardware. Opticom detectors shall not be installed without City approval of 
placement. The Contractor shall drill a 1-1/8" hole and install a rubber grommet for the 
wire entrance. 

 
J. Requirements and Liabilities: 
 

1.  Existing Signals: The continued operation of those locations with existing working signals 
shall be the responsibility of the Contractor. The signals shall be maintained and 
operational until they are removed and replaced with the new signals. The Contractor 
shall submit in writing a plan with diagrams as to how they will achieve this task for each 
intersection. After approval from the City the contractor may begin construction. 

 

2.  Removal of Existing Signals: The Contractor shall be responsible for the removal of all 
old signal equipment at each intersection where traffic signal controls are currently in 
operation.  When removing and disabling mast arms, the contractor shall take care as to 
not damage any reusable parts.  The Contractor shall be liable for damages due to 
unnecessary procedures used in the removal of any signal equipment. 

 

The Contractor shall be expected to pay for or replace damaged equipment.  Equipment 
shall be delivered to the signal shop at 1420 Hutton Drive and unloaded where instructed.  
All old or unused piers and controller concrete bases shall be broken out a minimum of 
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24" below ground surface. All old and unused pull boxes and all old or unused cable and 
wires shall be removed. 

 

3. Contractor On-Call: The Contractor shall have a minimum of two phone numbers with 
the City so as to be able to contact the Contractor in the event of any emergencies that 
might occur due to the Contractor’s construction. The Contractor shall respond to any 
such call within two hours. Should the City be required to take over this duty, the 
Contractor shall be billed for all City expenses. 

 

4. Signs and Barricades: The Contractor shall furnish and maintain all cones, signs, 
barricades, etc. necessary to safely complete construction, through all phases of said 
construction, in compliance with the Texas Manual on Uniform Traffic Devices. 
(MUTCD).  The Contractor shall obtain a permit from the City of Carrollton to work 
within the Right of Way as per City Ordinance #2490. 

 

The Contractor shall also furnish and wear safety vests at all times while on any job site.  
For daytime work the vests shall be orange, yellow, yellow-green, or a fluorescent 
version of these colors.  For nighttime work, similar outside garments shall be retro 
reflective.  The retro reflective material shall be orange, yellow, white, silver, yellow-
green or a fluorescent version of these colors and shall be visible at a minimum distance 
of 1,000 feet.  Failure to comply with safety standards will result in a shut down of work 
until they have been met. 
 

K. Traffic Sign installations shall comply with the latest edition of the Texas Manual on 
Uniform Traffic Control Devices (MUTCD) and meet the following requirements in the City 
of Carrollton: 

 

1. Signs shall be mounted on a 2-inch, 12 gauge, square pole perforated with 7/16-inch 
holes on 1-inch centers on all four sides.  The pole is to be 12 feet long and then cut to 
the proper length for installation as required by the MUTCD.  In TOD areas, poles shall 
be unperforated and powder coated (Gloss Black) along with the base and all associated 
hardware. 

 

2. Poles are to be set in the ground to a minimum depth of 24 inches and set in concrete 
(sackcrete).  Each pole shall be vertical and not leaning in any direction after concrete 
has set. 

 

3. Each sign installed must follow the current MUTCD standards in regard to design and 
size.  All signs shall be 0.080 gauge in thickness and coated with a Type XI Diamond 
Plat Grade Cubed sheeting or equivalent.  Nothing less than high intensity will be 
accepted. 

 

4. When installing signs in median tips that are concreted or in brick pavers, the sign post 
shall be sleeved.  The sleeve shall consist of a 2¼-inch section (12 gauge) concreted in 
place.  A 2-inch section shall be dropped into the 2¼-inch section and secured in place 
with a 7/16-inch bolt.  The post with the sign attached shall be a 1¾-inch (14 gauge), 

Page 11-7 
Traffic Signals, Signs & Street Lighting January, 2012

 



                                                                            General Design Standards 
 

 
Page 11-8 

Traffic Signals, Signs & Street Lighting January, 2012
 

square pole dropped into the 2-inch section and secured with a 7/16-inch bolt.  No more 
than two bolt holes of sleeve shall be visible above grade of concrete paving or pavers. 

 
L.  Arterial Street Lighting 

1. Street lighting luminaires, poles and foundations for non-TOD areas shall be per the Street 
Light Luminaire detail. The poles shall be square, steel and painted dark bronze with a 
“shoe box” style luminaire. Lights shall be 250 watt high pressure sodium and the pole 
shall be 30 feet long. Spacing shall be from 200 to 250 feet on center.  Wire shall be a #8 
AWG. Conduit shall be 2 inch, schedule 80 PVC.  Street lights shall be operated and 
tested for 15 days after installation. 

 
2. Street lighting luminaires, poles and foundations for TOD areas shall be as outlined in 

Section 7, Urban Design Standards. 
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SECTION 12 
 

MANUAL FOR THE DESIGN OF 
 

WATER AND SANITARY SEWER LINES 
 
 
 

INTRODUCTION 
 
This manual is intended to aid and assist engineers in the layout and design of sanitary sewers 
and water lines to definite standards and to obtain uniformity in the plans.  It is recognized that 
each project has its individual problems and that no fixed rules will apply to all cases.  In 
general, the plans must be prepared in accordance with: 
 

• The Standard Specifications for Public Works Construction, North Central Texas 
 

• The City of Carrollton General Design Standards 
 

• Texas Commission on Environmental Quality (TCEQ) criteria 
 

• This design manual 
 
Furthermore, existing facilities shall be analyzed to demonstrate that capacity exists for proposed 
developments without adversely affecting current services.  For example, for redeveloped areas, 
the engineer shall analyze downstream sanitary sewer capacity to the TRA system to ensure that 
the system is capable of handling increased flows or to determine improvements that are needed 
to handle the flows. Engineers shall submit design reports for additions or modifications to 
public infrastructure, including sanitary sewer, water and drainage systems.  The design report 
shall include design calculations, monitoring data and computer simulations which demonstrate: 
 

• that the proposed design meets applicable federal, state and local regulations and standards, 
design criteria and system design assumptions;   

 

• that the design assumptions are consistent with existing data and assumptions from the city’s 
infrastructure planning models; 

 

• the design meets requirements of the city’s ordinances; and 
 

• that all relevant design criteria necessary to evaluate the impact of the proposed development 
on existing infrastructure has been included.  

 
The acquisition of field data, including wastewater flow monitoring and water system pressure 
data, shall be at the expense of the developer. The report shall address sanitary sewer pipe sizing 
(including but not limited to wastewater contributions, pipe slope, pipe size and capacity), water 
distribution pipe sizing (including pipe size, velocity and pressure) and drainage improvements 
(including inlet and storm sewer pipe sizing, channel design and detention).   
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SECTION A – WATER MAINS 
 
In general, water mains are placed on the north and west sides of a street, between the sidewalk 
and back of curb, or as directed by Engineering.  Standard Detail U-1 in the General Design 
Standards shows preferred locations for new water mains.  Where applicable, line sizes shall 
comply with the Water Distribution System Master Plan dated January 2003, or subsequent 
revisions. 
 
1. For mains over 1,200 feet in length or mains supplying more than one fire hydrant, 8-inch 

pipe will be required in residential districts.  For mains over 600 feet in length in 
commercial and manufacturing district, 12-inch pipe may be required. 

 
2. For mains less than 1,200 feet in length in residential districts and supplying not more than 

one fire hydrant, 6-inch pipe will be required.  Systems must be designed without deadend 
mains.  All water lines shall be looped into the system unless approved by the Director of 
Engineering. 

3. In non-residential developments, minimum 8-inch mains will be required.  Water mains 
must be of adequate size to provide for the building total fire flow. 

4. No water main shall be located nearer than five feet from any tree or structure. 

5. Water Main Material: 
 

 a. All water mains 12-inch in diameter and under shall be AWWA C900 PVC, 
mechanical joint, or a joint of the type which provides a recession in the bell for the 
employment of a single rubber gasket to be placed before the insertion of the 
succeeding spigot.  Joint material for PVC shall conform to ASTM F477.  

 

 b. All water mains 14-inch in diameter and larger shall be Reinforced Concrete, 
Pretensioned Reinforcement (Steel Cylinder Type)”, complying with American Water 
Works Association Specifications C-303.  Profile elevations shall be provided for 
mains 12-inch in diameter and larger. 

 

 c. All mains supplying fire sprinkler systems outside of utility easements shall be 
minimum 200 PSI working pressure and U.L. listed. 

 
6. Valves 12-inch and under shall be placed on or near street property lines not over 1,000 

feet apart in residential, duplex, and apartment districts and not over 500 feet apart in all 
other districts; and in such a manner as to require preferably two, but not more than three 
valves to shut down each City block, or as may be required to prevent shutting off more 
than one fire hydrant.  On cross-feed mains without services, a maximum of four valves 
shall be used to shut down each block.  Also, valves shall be placed at or near the ends of 
mains in such manner that a shut down can be made for a future main extension without 
causing loss of service on the existing main.  The location of valves larger than 12-inch will 
be as approved by Engineering.  Valves 12-inch and under will be Resilient Seat Gate 
Valves (RSGV).  Valves over 12-inch will be Butterfly Valves. 
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7. Fire Hydrants: 
 

 a. Number and Locations:  A sufficient number of fire hydrants shall be installed to 
provide hose stream protection for every point on the exterior wall of the building with 
the lengths of hose normally attached to the hydrants.  There shall be sufficient 
hydrants to concentrate the required fire flow, as determined by the City of Carrollton 
Fire Department.  Deviations may be approved but the following guidelines shall 
generally be met or exceeded: 

 

  1) Single Family and Duplex Residential – As the property is developed, fire 
hydrants shall be located at all intersecting streets and at intermediate locations 
between intersections at a maximum spacing of 600 feet between fire hydrants as 
measured along the route that fire hose is laid by a fire vehicle. 

  2) Non-Residential, Multi-Family Residential and Other Districts – As the property 
is developed, fire hydrants shall be located at all intersecting streets and at 
intermediate locations between intersections at a maximum spacing of 300 feet as 
measured along the length of the centerline of the roadway, and the front of any 
structure at grade shall be no further than 400 feet from a minimum of two fire 
hydrants as measured along the route that a fire hose is laid by a fire vehicle. 

   3) Generally, no fire hydrant shall be located closer than fifty (50) feet to a non-
residential building or structure unless approved by Engineering and the Fire 
Department. 

  4) In instances where access between the fire hydrant and the building, which it is 
intended to serve, may be blocked, extra fire hydrants shall be provided to 
improve the fire protection.  Railroads, divided thoroughfares, expressways, 
blocks which are subject to buildings restricting movement, and other manmade 
or natural obstacles are considered as barriers. 

 
b. Restrictions 

 

1) All required fire hydrants shall conform to the provisions of the latest AWWA 
specifications C-502 and shall be placed upon water mains of no less than six (6) 
inches in size. 

  2) Valves shall be placed on all fire hydrants leads in a location that is readily 
accessible at all times. 

  3) Required fire hydrants shall be installed so the break-away point will be no less 
than two (2) inches, and no greater than six (6) inches above the grade surface. 

  4) Fire hydrants shall generally be located a minimum of two (2) feet and a 
maximum of six (6) feet behind the curb line, based on the location of the 
sidewalk.  The fire hydrant shall not be in the sidewalk. 

  5) All required fire hydrants placed on private property shall be adequately protected 
by either curb stops or concrete posts or other methods as approved by 
Engineering and the Fire Department and shall be in easements.  Such stops or 
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posts shall be the responsibility of the land owner on which the said fire hydrant is 
placed. 

  6) All required fire hydrants shall be installed so that the steamer connection will 
face the fire lane or street, or as directed by the Fire Department. 

  7) Fire hydrants shall be located at street or fire lane intersections, when feasible. 

  8) A Blue Stimsonite, Fire-Lite reflector (or approved equal) shall be placed in the 
center of the street opposite fire hydrants. 

  9) Fire hydrant bonnets shall be painted according to the main size to which it is 
attached as follows.  The remainder of the hydrant above ground shall be painted 
aluminum. 

   Water Main Size  Color       
    6”   ICI “Devoe” Aluminum (No. 43089020) 
    8”   ICI “Devoe” Imperial Blue (No. 43087850) 
    10” & larger  ICI “Devoe” Safety Yellow (No. 43089400) 
 
8. The minimum cover to the top of the pipe must vary with the valve stem.  In general, the 

minimum cover below the top of the street subgrade should be as follows: 12-inch and 
smaller, 4.0 feet; and 16-inch, 5.0 feet to 5.5 feet.  Lines larger than 16-inch shall have a 
minimum of six feet of cover which is sufficient to allow water and sewer and other 
utilities to go over the large main.  For water lines to be constructed along county-type 
roads commonly built with a high crown about the surrounding property, increase the cover 
as required to allow for future paving grade changes. 

 
9. A service with a meter box is constructed from the main to a point just behind the curb line, 

usually in advance of paving.  The location of the meter box is at or near the center of the 
front of the lot to be served.  On multiple apartments and business properties, the desired 
size and location are usually specified by the owners or architect.  Minimum requirements 
for water service sizes are: 

a. One-inch copper services are required to serve all residential lots including townhouse 
lots and patio homes.  One-inch copper services are required to serve lots zoned 
Duplex.  Separate services shall be provided for each of the family units. 

b. The size of apartment, condominium, or multi-family services will depend on the 
number of units served with a minimum of one meter per building. 

c. All services on existing water mains that are 2” or smaller should be made by Public 
Works. 

d. Domestic service connections shall not be allowed on fire hydrant leads. 
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SECTION B – SANITARY SEWER 
 
The City of Carrollton has been authorized by the Texas Commission on Environmental Quality 
to review all plans for proposed sanitary sewers within the city.  To comply with this 
authorization the city has adopted a policy that all sewers will be designed in accordance with 
Chapter 30 Texas Administrative Code Chapter 317 – “Design Criteria For Sanitary Sewage 
Systems.”  In accordance with TCEQ, the Engineer is required to keep all required calculations 
and data on file for a period of one (1) year from the date of final acceptance of the completed 
project.  When requested in writing the Engineer will furnish, within five (5) working days of 
receiving the notice, copies of all calculations to the City of Carrollton. 
 
As a minimum, the Engineer shall keep on file copies of submittal documents and 
correspondence related to the review and approval of the project. 
 
1. Sizes and grades for sanitary sewer shall be as required by Engineering, and consideration 

shall be given as to possible extensions for future development.  No sanitary sewers, other 
than laterals and force mains, shall be less than 8-inches in diameter. Sewers are usually 
located between the sidewalk and back of curb on the opposite side of the street from the 
water line.  Each addition has its individual problems, therefore, no fixed rules will apply to 
all cases.  Exhibit A provides examples for wastewater contributions for sizing sanitary 
sewer lines.  However, these amounts may be revised based on a specific type of 
development.  See the General Design Standards for details of locations.  

 
2. The minimum acceptable “n” factor for use in design of sanitary sewers shall be 0.013.  

Pipes should be placed on such a grade that the velocity when flowing full is not less than 
two feet or more than ten feet per second.  Minimum grades based on n = 0.013 shall be as 
follows: 

 
 Size of Pipe                Minimum Slope                  Maximum Slope 
  ( in.)                                 (%)                                            (%) 
   6                                  0.50                                       12.35 
   8                                  0.33                                         8.40 
   10                                  0.25                                         6.23 
   12                                  0.20                                         4.88 
   15                                  0.15                                         3.62 
   18                                  0.11                                         2.83 
   21                                  0.09                                         2.30 
   24                                  0.08                                         1.93 
   27                                  0.06                                         1.65 
   30                                  0.055                                       1.43 
   33                                  0.05                                         1.26 
   36                                  0.045                                       1.12 
   39                                  0.04                                         1.01 
  >39                                      *                                                * 
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  *For lines larger than 39-inches in diameter, the slope shall be determined using 
Manning’s equation to maintain a minimum velocity of 2 feet per second when 
flowing full and a maximum velocity of 10 feet per second when flowing full. 

   Where  V = velocity (ft/sec) 
     n = Manning’s Roughness Coefficient(0.013) 
     R = Hydraulic Radius (ft) 
     S = Slope (ft/ft) 
 
3. The location of water and sanitary sewer mains shall conform to the separation distances 

prescribed by the Texas Commission on Environmental Quality (TCEQ), 30TAC290.44, or 
by superceding provisions of state regulations.  Those being, when new water mains and 
new sanitary sewers are installed, they shall be installed no closer to each other than nine 
feet. Where this cannot be achieved, the sanitary sewer shall be constructed of pressure 
type pipe with watertight joints as used in water main construction.  In no cases shall the 
outside of pipes be closer than four feet. 

 
4. Minimum cover shall be 3.5 feet; exceptions authorized by Engineering shall have concrete 

protection.  In general, the minimum depth for sewer to serve given property with a 4-inch 
lateral shall be 3-feet plus 2% times the length of the house lateral (the distance from the 
sewer to the center of the house).  Thus, for a house 135 feet from the sewer, the depth 
would be 3-feet plus 2% x 135 feet = 3.0 plus 2.7 = 5.7 feet.  The depth of the flow line of 
the sewer should then be at least 5.7 feet below the elevation of the ground at the point 
where the service enters the house.  Profiles of the ground line 20-feet past the building line 
will be required to verify that this criteria is met.  On lines deeper than 12 feet, a parallel 
sewer line will be required when laterals are to be attached.  This requirement should be 
discussed with the Engineer. 

 
5. Materials for Sewer Lines – The material used for the sanitary sewer shall be designed for a 

minimum structural life cycle of 50 years.  If the pipe material will deteriorate when 
subjected to corrosive conditions, the Engineer shall provide for an acceptable corrosion 
resistant liner or provide calculation and data that demonstrated that the design and 
operational characteristics will provide for the minimum life cycle. 

 
a. All sewer pipe shall be PVC (SDR 35) complying with ASTM 3034 or F794 with a 

cell classification of 12454b or c, green in color.  For mains within nine feet of a water 
line, or deeper than 12 feet, SDR 26 PVC pressure pipe conforming to ASTM 
D2241/D3139 shall be used, green in color. 

 
b. Reinforced Concrete Pipe is allowed only on a case by case basis and then only, on 

lines larger than 30 inches in diameter.  If the proposed project contains reinforced 
concrete pipe, the Engineer shall perform an engineering analysis which shows that 
pipe is adequate to withstand the designed loads.  The Engineer shall, as a minimum, 
consider trench, depth of cover, effect of water table, etc. when analyzing the pipe.  
Copies of the analysis must be provided to the City of Carrollton within five (5) days 
of written request from the city.  The City of Carrollton will issue written approval for 
use of RCP on those projects where it is proposed. 
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c. Vitrified clay pipe will not be allowed in the City of Carrollton. 
 
d. Sewer pipe shall conform to the Specifications and/or Special Provisions. 
 
e. Sewer pipe joint materials shall have resilient properties, conforming to the 

Specifications and/or Special Provisions. 
 
6. Railroad, State Highway and creek crossings, etc., shall be as approved by Engineering. 
 
7. No sewer line shall be located nearer than five feet from any tree or structure. 
 
8. Sanitary sewers will not be allowed in alleys unless approved by Engineering. 
 
9. Larger lines shall not flow into smaller lines unless approved by Engineering. 
 
10. Curved Sewers 
 

a. Horizontal curvature may be by joint deflection or pipe flexure but not both.  The 
Engineer must specify on the plans the method of deflection allowed and the allowable 
radius or joint deflection for each pipe size. 

 
b. No vertical curves will be allowed. 

 
c. When pipe flexure is used, the minimum radius of curvature shall be equal to that 

recommended by the pipe manufacturer or 300*D0, where D0 is the average outside 
diameter of the pipe in inches, which ever is greater.  The Engineer shall note on the 
plans that, when using pipe flexure, all joints are to remain fully seated. 

d. If joint deflection will be used to provide horizontal curvature, the allowable deflection 
shall be 5° or 80% of the manufacturer’s recommended maximum joint deflection, or 
80% of the National Reference Standard maximum recommended joint reflection, 
which ever is less.  When joint deflection is used the Engineer must specify the size of 
mandrel used for deflection testing.  The mandrel shall be sized to verify that the 
maximum joint deflection has not been exceeded. 

 
e. Horizontal curves shall match change in street direction as near as possible, but will 

not be allowed across residential single family and duplex lots. 
 

f. Slopes on curved sewers shall be a minimum of 3% greater than the corresponding 
minimum slope of sewers on a straight line. 

 
g. Manholes shall be located on curved sewers at the P.C. and P.T. of the curve and at a 

maximum spacing of 300 feet along the curve.   
 
11. Manholes and Cleanouts: 
 

a. The sizes and locations of manholes, wyes, bends, tap connections, cleanouts, etc., 
shall be designated by Engineering. In general, manholes shall be placed at all four-



                                                                 General Design Standards 
 
 

    
 

Page 12-8 
Water & Sewer Design Manual January, 2012

 

 

way connections and three-way connections, changes in grade and direction, and the 
maximum spacing 500 feet. 

 
b. The diameter of a manhole constructed over the center of a sewer should vary with the 

size of the sewer.  For lines 27 inches and smaller, manholes shall be 5.0 foot 
minimum diameter; for 30” and 36” – 6 foot minimum diameter.  All lids shall be 30” 
in diameter. 

 
c. In Flood Plains, sealed manholes “Type S” shall be used to prevent the entrance of 

storm water.  Rim Elevation of these manholes shall be two feet above the surrounding 
ground.  Where more than three manholes in sequence are to be bolted and gasketed, 
every third manhole shall be vented above the 100-year floodplain elevation.  The 
Engineer shall provide the elevation of the 100-year flood.  Sealed manholes shall also 
be used in all areas subject to carrying drainage flow or in drainage ways. 

 
d. Clean-outs shall be placed on the ends of all lines.  Drop manholes shall be required 

when the inflow elevation is more than 18-inches above the outflow elevation.  All 
drops shall be located outside the manhole.  Construct manholes at each end of lines 
that are installed by other than open cut and at each end of aerial crossing lines. 

 
e. Where unequal size pipes enter a manhole, the crown of the pipes should be set at the 

same elevation. 
 

f. In order to provide access for sewer lines for cleaning, manholes and/or cleanouts shall 
be so located that 250 feet of sewer rod can reach any point in the line. Cleanouts may 
be located at the end of lines only. 

 
12. The sizes and locations of laterals shall be as designated by Engineering.  In general, for 

single family dwellings, the lateral size shall be 4” minimum; for multiple units, 
apartments, local retail and commercial – size shall be based on the number of drainage 
fixture units (DFU’s) as required by the Plumbing Code with a 4” minimum, 6” usual; for 
manufacturing and industrial, the size should be 8” or larger as required.  House laterals 
usually come out 10 feet downstream from the center of the lot and shall have a 10-foot 
lateral separation from the water service.  Manholes will be required on 6-inch and larger 
laterals where they connect to the main line.  Laterals will not be attached to sewer mains 
that are deeper than 12 feet.  A minimum of one lateral per building shall be required.  
Also, a minimum of one lateral per residential lot shall be required.   Duplexes shall have 
one 6” lateral with appropriately placed cleanouts. 

 
13. Construction Staking – For subdivisions, line and grade stakes for construction shall be 

furnished by the developer’s Engineer.  All property lines and corners must be properly 
staked to insure correct alignment.  The city will not be liable for improper alignment or 
delay of any kind caused by improper or inadequate surveys by the developer or by 
interference of other utilities. 
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SECTION C – FORM OF PLANS 
 
1. Plans shall be clear, legible, and neatly drawn on bordered sheets, either 24” x 36” or 22” x 

34”.  Each sheet shall clearly display the Texas Professional Engineer’s seal of the 
Engineer under whose direction the plans were designed.  A title block in the lower right-
hand corner shall be filled in to include: (1) Project name; (2) Engineer’s name, address, 
and telephone number 

 
2. The plan sheet should be drawn so that the north arrow points to the top or to the left side 

of the sheet.  It is important that the plan show sufficient surrounding streets, lots, and 
property lines so the existing water and sewer may be adequately shown and so that proper 
consideration may be given to future extensions.  Proposed water and sewer lines shall be 
stubbed out to the addition extremities in order that future extensions may be made with a 
minimum of expense and inconvenience.  Unless it would make the plan very difficult to 
read, both water and sewer lines should be shown on the same sheet.  The lines on the 
profile sheet shall be drawn in the same direction as on the plan.  Lettering shall be oriented 
to be read upward or to the left. 

 
3. On large additions or layouts requiring the use of more than six sheets (total of plan & 

profile), key sheets may be required on a scale of 1” = 400’ or 1” = 1000’, as designated by 
Engineering.  They shall show the overall layout with the specific project clearly indicated 
with reference to individual sheets. 

 
4. The use of “off-standard” scales will not be permitted.  A plan shall be drawn to scales of 

1” = 100’, 1”=40’, or 1” = 20’.  Subdivision plans for water and sewer that do not involve 
great detail should be drawn on a scale of 1” = 100’.  These may be on plan-profile sheets 
or the “plan” may be drawn with the profiles on full profile sheet. Plans in and along 
creeks, heavily wooded sections, streets with numerous utilities, or as may be required to 
produce a clean and legible drawing, shall be drawn on plan-profile sheets or separate plan 
and profile sheets on a scale 1” = 40’.  If the plan is in an extremely congested area, a scale 
of 1” = 20’ may be necessary and will be permitted.  All profiles shall be drawn on a 
vertical scale as required for clarity, and the horizontal scale shall be the same as for the 
plan unless otherwise directed by Engineering. 

 
5. Sewer Data to be included on Plan Sheet:  The plan shall show the existing and proposed 

water and sewer lines and all appurtenances thereto.  The plan should also have the storm 
sewer system dashed in.  All lines shall be numbered, lettered or otherwise designated on 
both plan and profile sheets.  All lines shall show sizes and direction of flow on both plan 
and profile sheets.  Stationing shall be shown to the nearest 0.1 foot and each new line shall 
begin at 0+00 at the outlet and increase up the sewer.  Station pluses at all junctions of 
sewers, horizontal P.C.’s and P.T.’s, bends, angle points, wyes, cleanouts, manholes, the 
centerlines of all cross streets and railroads, and all crossing utilities, etc., shall be shown 
on both plan and profile.  The degree of angles and horizontal curve data shall be shown on 
the plan only.  Minimum Radius for sanitary sewer mains is 200 feet.  Sewer laterals shall 
be shown at a location most convenient to serve the property.  Sewer laterals will usually 
be near the center of the lot, either at the street or alley.  If the lateral is to be adjacent to the 
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water service, then show the lateral 10 feet downstream.  The location shall be designated 
on the plans. 

 
6. Sewer Data to be included on the Profile Sheet:  The data for the profile sheet shall be 

obtained by running a line of levels along the actual route and by taking any other 
necessary observations.  Profiles shall show the elevations to the nearest 0.1 foot of the 
ground at the centerline of the sewer, and to the right and left of the centerline of the sewer 
at the location of the approximate center of the proposed houses or buildings to be served, 
and the approved street or alley grade.  Profiles shall also show the sewer pipe, manholes, 
cleanouts, etc.  The size of the sewer, the direction of the flow, and the grade to the nearest 
0.01 foot shall be indicated just over the “pipe” and the total linear footage of line, size, 
kind of pipe, and type of embedment or encasement shown below the “pipe”.  All of the 
information pertaining to the horizontal data, station pluses, appurtenances to be built, etc., 
is usually shown just above the ground line, whereas, the flow line (invert) elevations are 
shown below the pipe.  Elevations of crossing and parallel utilities shall be shown.  All 
invert elevations shall be shown to the nearest 0.01 foot.  Invert elevations shall be 
recorded at all junctions (all lines-in and out), at grade breaks, the ends of lines, or other 
points as requested by Engineering.  Benchmarks used shall also be clearly shown, giving 
the descriptive locations and elevations.  Elevations must be from sea level datum, not 
assumed.  All existing water, sewer, gas, storm sewer, telephone, power, and other utilities 
parallel to or crossing the proposed sewer or water line shall be adequately designated as to 
size, type, and location.  Drainage area maps and capacity calculations for mains 10" and 
larger will be required. 

 
11. Data to be included for Water Plan and Profile:  For water lines in new subdivisions, very 

little data need to be included.  Indicate the location of any existing valves required for 
shut-down purposes and of any tees, ends, etc., to be tied into.  Indicate clearly the sizes of 
the lines to be installed, and all proposed valves, fire hydrants, tees, crosses, bends, 
reducers, plugs, sleeves, wet connections, tap connections, creek, railroad or highway 
crossings, tunnels, meter boxes, valve vaults, and other appurtenances at each intersection 
or as required.  Where the pipe is to be laid around a curve, the curve data on the plat is 
usually sufficient unless otherwise request.  The size and type of services and the material, 
type of joint, and class of pipe maybe indicated by adequate notation in the lower left or 
right hand corners of the plan sheet.   Water services and meter boxes shall be indicated 
and shall be located at or near the center of the front of each lot.  All water lines over 12” 
shall be profiled following the general procedures as outlined for sewers. 

 
A checklist has been provided on the following pages to aid the design engineer in addressing 
these items although it may not be all-inclusive. 
 
SECTION D – SYMBOLS 
 
All plans drawn by engineers for the city shall be as nearly alike as possible; therefore, standard 
symbols and lines will be on all plans.  These symbols are shown on the following pages. 



                                                                 General Design Standards 
 
 

    
 

Page 12-11 
Water & Sewer Design Manual January, 2012

 

 

EXHIBIT A 
 

SANITARY SEWER DAILY FLOW CALCULATIONS 
 

 
Apartment Sanitary Sewer Flow 

100 gal. x 0.75 = 75 gal. per day per person 

22 units per acre with 2.5 persons per unit 

Calculations (75) (22) (2.5) = 4,125 gallons per day per acre 
 
Office Sanitary Sewer Flow 

3100 parking spaces for 34.7 acres 

One person per parking space 

20 gallons per person per day 
 
3100 spaces/34.7 ac.= 89.33 persons per acre (20 gal.) = 1,786.7 or 1,790 gal. per day per acre. 
 
Residential Sanitary Sewer Flow 

100 gallons per person per day 

6 units per acre 

3.1 persons per unit 

(100) (6) (3.1)  = 1860 gallons per acre per day 
 
Hospital Sanitary Sewer Flow 
200 gallons per day per bed 
 
Nursing Home Sanitary Sewer Flow 
90 gallons per day per bed 
 
Patio Home Sanitary Sewer flow 

100 gallons per person per day 

10 units per acre 

3.1 persons per unit 

(100) (10) (3.1)  =  3,100 gallons per day/acre 
 
 
A peaking factor of 4 shall be used on all calculations for sanitary sewer sizing. 
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