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City of Kennedale 
 

Public Works Design Manual 
 
 

Purpose: 
 
This following document contains the various construction criteria, techniques, and 
details which are the minimum requirements of the City of Kennedale for public 
facilities.  This data is primarily intended for the use of the Developer and his Engineer 
to enable the applicant to provide the proper design for the public facilities associated 
with a proposed development.  This criteria is not intended as an exhaustive list of the 
construction techniques available.  In the event that the specific circumstances dictate 
additional requirements, it shall be the responsibility of the Developer’s Engineer to 
provide the necessary details for construction to be approved by the City Engineer. 
 
This design criteria and details may be modified by administrative action of the City 
and subsequent City Ordinance at such times as may be appropriate in keeping with 
the most up-to-date construction techniques and specifications. 
 
All water, sewer, street and drainage installations shall be in accordance with the 
current City Standards and Specifications.
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Section 1-01 Construction Plans 

 
A. Construction Plan Requirements – All construction plans for proposed public water, 

sanitary sewer, street, drainage, and traffic improvements shall adhere to the 
following requirements: 

 
1. Plans are to be designed, signed, sealed, and dated by a professional Civil 

Engineer registered in the State of Texas and furnished in the following 
format: 

 
a. Cover Sheet containing:  

1) project title 
2) legal property description 
3) City name 
4) vicinity map 
5) Owner’s, Engineer’s, and Surveyor’s name, address and telephone 

number 
6) Project title in small print placed vertical along the right border 
7) Sheet index 
8) City Engineer’s signature block 

 
b. Copy of current plat bound with plans.  The signed plat, as approved by 

the City, shall be bound with the as-built drawings. 
 
c. Drainage Area Map and calculations with all existing contours, existing 

and proposed storm drains, and/or other drainage facilities. 
 

d. Site Plan indicating the location and width of all proposed and existing 
street and driveway approaches noting the back-of-curb radii. 

 
e. Utility Plan indicating the location and size of all existing and proposed 

water and sanitary sewer lines.  Also show the location of all existing and 
proposed fire hydrants adjacent to the site including the maximum 
coverage radius of each as outlined in later sections of this manual. 

 
f. Plan and Profile Sheets for roads, sewers, storm drains, flumes, water 

lines twelve inch (12”) diameter and larger, and channels.  Stationing 
shall be generally left to right and with stationing beginning at the 
downstream end for all sewers, storm drains, and channels. 

 
g. Stationing shall be included on the plan view as well as the profile for all 

roads, water, sewer, storm drain and channel sheets.  Elevations shall be 
calculated and provided in all profiles as indicated below. 
1) Straight grade – provide elevations at a maximum interval of one 

hundred feet (100’). 
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2) Vertical curve – provide elevations at the beginning and ending 
points and at a maximum interval of twenty-five feet (25’) within 
the length of the curve. 

 
h. Details for improvements which are to become public. 

 
2. Plan and profile sheets shall be a maximum of twenty-four inches (24”) wide 

by thirty-six inches (36”) long. 
 
3. Horizontal scale shall be one inch (1”) equals fifty feet (50’) or larger, i.e. 

1”=40’.  Vertical scale shall be one inch (1”) equals five feet (5’) or larger. 
 

4. Appropriate hydraulic grade line or water surface profile shall be plotted with 
all drainage design.  Capacity, design discharge, velocity, and velocity head 
shall be noted on each segment of drainage facility in the profile whenever 
one or more of these parameters changes. 

 
5. Construction plans will be reviewed by the City Engineer and signed after all 

comments have been resolved.  Construction must start within three (3) 
years of the date of the City Engineer approval.  Plans for projects which 
have not started construction within this time must be re-submitted for a 
new review. 

 
B. Other Utilities – The developer shall furnish all easements and right-of-way (ROW) 

necessary for construction of electrical, gas, cable TV, and telephone service to 
the proposed subdivision. 
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Section 1-02 Water System 
 

A. Water System Extensions 
 

1. Water systems shall be of sufficient size to furnish adequate domestic service, 
to provide adequate fire protection to all lots, and to conform to the City’s 
current Master Water Distribution System Plan.  Public water mains adjacent to 
federal, state, or county roadways shall be constructed outside the right-of-way 
in a separate easement dedicated by separate instrument, or by plat. 

 
2. All tee intersections of public water mains shall include at lease two (2) gate 

valves.  All cross intersections of public water mains shall include at least three 
(3) gate valves. 

 
3. The minimum size water main in conventional single-family residential areas 

shall be eight inches (8”) in diameter.  “Exception” Fire Hydrant Leads may be 
six inches (6”) in diameter or as designated by the “Authority”. 

 
4. The minimum size water main in all other areas shall be eight inches (8”) in 

diameter.  Larger diameter mains will be necessary if fire flow requirements so 
dictate.  A fire flow analysis may be required by the City Engineer if deemed 
necessary to determine adequate proposed water main sizes. 

 
5. Minimum depth of cover over all water mains smaller than ten inches (10”) 

diameter shall be three feet (3’).  Minimum depth of cover for water mains ten 
inches (10”) diameter and larger shall be three and one-half feet (3.5”). 

 
6. Where water mains are to be installed in right-of-ways having roads 

constructed without curb and gutter, a plan and profile sheet shall be submitted 
with the construction plans showing the proposed water main profile, the 
existing street grades, and the preliminary future top-of-curb grades for at least 
three hundred feet (300’) either side of the boundary of the proposed 
subdivision. 

 
7. The minimum horizontal separation between any water main and a storm drain 

facility shall be equal to two and one-half feet (2.5’) or half the depth of the 
water line, whichever is greater. 

 
8. The minimum easement width for a water line shall be seven and one-half feet 

(7.5’) on each side of the pipe. 
 

9. Residential water services shall not normally be directly connected to water 
mains sixteen inches (16”) diameter or greater.  Smaller, parallel water mains 
are required for water services to be connected to. 
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10. All water services shall be placed at the lot line between lots, where possible, 
and all water meters shall be located in City rights-of-way or inside a waterline 
easement, unless approved otherwise by the City Engineer. 

 
11. Water line installations sixteen inches (16”) diameter and larger shall be 

equipped for By-Pass Valve function.  The water lines shall be designed with 
provisions for proper air release function at each of the summits along water 
feeder line route.  Fire hydrants where located at such summit location may 
provide the necessary air release function. 

 
12. In Developments where end connection to another water main cannot be made 

(cul-de-sac locations, etc.) the terminal end of the water line in each case shall 
be equipped with at least one of the following: 

 
a. Fire hydrant assembly 
b. Two inch (2”) flush valve assembly 
c. Water service installation 

 
B. Fire Hydrants 
 

1. In all conventional residential subdivisions, fire hydrant spacing shall not exceed 
six hundred feet (600’) as measured along the water main.  All structures 
within the proposed subdivision shall be within five hundred feet (500’) radial 
distance of a fire hydrant. 

 
2. In all other subdivisions, fire hydrant spacing shall not exceed three hundred 

feet (300’) as measured along the water main.  All structures shall be within 
three hundred feet (300’) radial distance of a fire hydrant. 

 
3. Fire hydrants located on the opposite side a major collector or arterial street, 

(i.e. roadway width greater than forty feet [40’]), from a development shall not 
be considered when determining adequate fire hydrant coverage for a 
development. 

 
C. Required Water Main Extensions – All water mains constructed within a proposed 

subdivision shall be extended to the perimeter of the proposed subdivision to allow 
for future extension of the water system into adjacent properties. 

 
D. Materials and Workmanship – All materials and workmanship incorporated in water 

system extensions shall be in accordance with the currently adopted City 
Construction Specifications.                             I
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Section 1-03 Sewerage System 
 

A. General Sewerage System Extensions 
 

1. All subdivisions developed subsequent to this Ordinance must be served by 
community sanitary sewer collection, treatment and disposal systems approved 
by the City.  Each lot must be provided with an individual service. 

 
2. Sanitary sewer facilities shall be provided to adequately service each lot or tract 

of the subdivision, and shall conform to the City’s current Master Sanitary 
Sewer System Plan. 

 
3. No sanitary sewer main shall be less than 6 inches (6”) in diameter.  All sewers 

shall be designed with consideration for serving the full drainage area subject to 
collection by the sewer in question.  Exceptions to this requirement may be 
made only at the direction of the City Engineer. 

 
4. All laterals and sewer mains installed within a subdivision must extend to the 

borders of the subdivision as required for future extensions of the collection 
system regardless of whether or not such extensions are required for service 
within the subdivision. 

 
5. The minimum easement width for a sanitary sewer main shall be seven and 

one-half feet (7.5’) on each side of the pipe. 
 

6. Calculation of population density shall be based on 3 persons per single family 
unit, but shall not be less than 9.5 persons per acre.  The contributing sewage 
flow shall be determined on the basis of an average flow of 100 gallons per 
person per day.  Outfall Sewers and Collector Sewers shall be designed on the 
basis of the following peaking factor formula:  P = Population expressed in 
thousands.                                                           

   

Peaking Factor = 1 +  
14 

(4 + P1/2) 
 
B. Sanitary Sewer Improvements Design Criteria 
 

1. All services shall be placed at the center of each lot unless instructed otherwise 
by the City Engineer.  The maximum depth for all standard sewer services shall 
be eight feet (8’).  If the existing or proposed sewer main is deeper than eight 
feet (8’), the service shall be constructed in accordance with the details for 
deep sewer service. 

 
2. Vertical curves in the sanitary sewer mains will not be allowed. 
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3. Manhole spacing shall not exceed five hundred feet (500’). 
 

4. Sewer mains which require more than an eighteen inch (18”) difference in flow 
lines must be accommodated with a five foot (5’) diameter manhole with an 
internal drop. 

 
5. All sanitary sewer mains shall end at a manhole.  Cleanouts will not be allowed. 

 
6. Sampling wells are required for all industrial buildings, Laundromats, dry 

cleaners, automotive repair facilities, and food handling facilities. 
 

7. If a new sanitary sewer line is to be constructed adjacent to an existing street, 
the profile will need to include the existing top of curb grades. 

 
8. All sanitary sewers constructed adjacent to federal, state or county roadways 

shall be constructed outside the right-of-way in a separate easement dedicated 
by separate instrument, or by plat. 

 
9. The minimum horizontal separation between any sanitary sewer main and a 

storm drain facility shall be equal to two and one-half feet (2.5’) or half the 
depth of the sanitary sewer, whichever is greater. 

 
C. Lift Stations or Separate Treatment Facilities – The provisions for lift stations or 

separate treatment facilities will not be permitted unless, in the opinion of the City 
Engineer, there is no feasible alternative which can provide the necessary service to 
the proposed subdivision. 

 
D. Connections – No connection shall be made to any sanitary sewer within the City 

which will permit the entrance of surface water or of waste which has other than 
domestic sewage characteristics without the specific authorization of the Director of 
Development and Enforcement. 

 
E. Alternate Sewage Systems – Where public sanitary sewerage systems are not within 

three hundred feet (300’) of the property line of the plat, alternate sewerage 
systems may be approved only if all of the following conditions are met: 

 
1. The proposed subdivision consists of three (3) lots or less.  Each lot must be a 

minimum of one acre in size. 
 
2. The existing City sewer system is not and cannot feasibly, in the opinion of the 

City Engineer, be made available to the area of development. 
 

3. Percolation tests run by an independent testing laboratory are submitted to 
both the City and the County Health Department with results showing that a 
septic tank and absorption field can be developed in accordance with state and 
county criteria to provide adequate disposal of the sewage.  Where septic tank 
installations are permitted in lieu of sanitary sewerage system, the plat must 
include dedicated sanitary sewer easements not less than twenty feet (20’) in 
width adjacent to all lots to facilitate the future installation of a sewerage 
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system.  Dedication of such easement shall prohibit fencing or other 
obstructions that would interfere with the future installation of the sewer lines.  
Septic tanks must be situated so as to facilitate connection to the future 
sanitary sewer system. 

 
4. Installation of individual septic tanks shall be according to rules and regulations 

issued by the Tarrant County Health Inspector. 
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Section 1-04 Street System 
 

A. Streets Required – All streets constructed within the City shall be required to be 
constructed with curbs and gutters.  The required widths of all streets within the City 
shall be determined by the “Functional Classification” of the streets as contained in 
the most current revision of the Master Thoroughfare Plan of the City of Kennedale. 

 
B. Street Design Criteria  
 

1. All streets within or abutting the proposed subdivision shall be concrete with 
curbs in accordance with the City’s Standards and Specifications.  All paving 
shall be to the width specified on the Master Thoroughfare Plan and shall be 
constructed under the inspection of the City Engineer.  The construction costs of 
all street improvements shall be borne by the developer unless participation by 
the City has been approved. 

 
2. Underground City owned utilities required in the subdivision shall be placed 

under or across all streets after the rough grades are made, but prior to the 
paving being placed.  Paving operations will not be allowed to start until the 
utility work is complete. 

 
3. Street grades shall be designed such that excessive sand deposition from too 

low a water velocity or pavement scouring from too high a velocity is avoided.  
The minimum street grade permitted shall be 0.50%.  The maximum street 
grade shall not exceed 8.0%.  Any deviation from this range of permissible 
grades shall require written approval of the City Engineer. 

 
4. Standard roadway widths from face-of-curb to face-of-curb shall be according 

to the following table: 
 

Standard Pavement Widths 

Street Type 

Number of 
Traffic 
Lanes 

Lane 
Width 
(Feet) 

Median 
Width 
(Feet) 

R.O.W. 
Width 
(Feet) 

Residential 2 14.5 - 50 

Collector 2 19.5 - 70 +/- 

Thoroughfare 4 12 - 70 

Thoroughfare 6 12 18 110 
 

 
5. The minimum classified width of a proposed street shall be enlarged under the 

following conditions. 
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a. Adjacent to commercial or multi-family land uses where, in the opinion of 
the City Engineer, additional width is necessary for proper access and 
circulation. 

 
b. Where, in the opinion of the City or in the opinion of the Developer, with the 

concurrence of the City, the aesthetic value achieved from extra width is 
dictated by special conditions. 

 
6. The proposed streets shall be located in the center of the right-of-way to allow 

both parkways to be the same width.  The final grade of all parkways, existing 
and proposed, shall be one-quarter inch (1/4”) per foot cross slope from the top 
of curb to the property line.  All parkways shall drain to the street.  Exceptions 
may be allowed by the City Engineer to preserve native trees. 

 
7. All cul-de-sacs shall be installed with a forty foot (40’) radius to the back of 

curb in a fifty foot (50’) radius right-of-way. 
 

8. Standard reinforced concrete curb height and width is six inches (6”). 
 

9. All streets require use of chemical additives to stabilize the subgrade which will 
be compacted to a minimum thickness of eight inches (8”) for collector and 
arterial streets and six inches (6”) for residential streets.  The minimum 
pavement thickness for the various street widths shall be as indicated in the 
standard details. 

 
10. Minimum horizontal curvature radii for design of street centerlines shall be as 

follows.  Deviations may be approved by the City Engineer. 
 
a. Arterial = 800 feet 
b. Collector = 400 feet 
c. Residential = 200 feet 

 
11. All street intersections shall be constructed to form a ninety degree (90o) angle 

+/- 10o unless approved by the City Engineer. 
 
12. In order to maintain an adequate sight distance, the minimum “K” values for 

the computation of vertical curves in the standard formula L=KA, where L is the 
length of the vertical curve in feet, and A is the algebraic difference of the 
street grades in percent (%) are listed below: 

 
 

Design Speed Crest Vertical Curve Sag Vertical Curve 
MPH "K" Value "K" Value 

30 28 35 
40 60 60 
50 110 90 

13. The minimum radius for curb returns at intersections shall be fifteen feet (15’) 
to the face of curb. 
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14. A tangent of at least one hundred feet (100’) long shall be introduced between 

reverse curves on arterial and collector streets. 
 

15. Median openings shall be spaced a minimum of six hundred feet (600’) center-
to-center or five hundred feet (500’) curb-to-curb, whichever is greater. 

 
C. Sidewalks 
 

1. Sidewalks shall be constructed of four inch (4”) thick, three thousand (3,000) 
psi compressive strength concrete reinforced with #3 steel bars laid on 
maximum of eighteen inch (18”) centers. 

 
2. Sidewalks shall be a minimum of four feet (4’) in width.  The sidewalk shall be 

located on the City parkway no closer than six inches (6”) to the private 
property line.  Sidewalks shall be graded at one-quarter inch (1/4”) per foot 
cross slope such that the sidewalk at the property line shall normally be no 
greater than two and one-half inches (2 ½”) higher than the top of curb on a 
typical ten foot (10’) parkway. 

 
D. Driveway Standards 
 

1. Residential Driveway Approaches 
 

a. Residential driveway approaches shall be constructed of five inch (5”) thick 
three thousand (3,000) psi compressive strength concrete reinforced with 
#3 steel bars on eighteen inch (18”) centers each way.  The driveway shall 
begin at the street curb and extend to the property line or to a point ten 
feet (10’) from the face of the curb whichever is greater.  The drive 
approach shall be constructed such that the height of the drive approach at 
the property right-of-way line, with a normal ten foot (10’) parkway, shall 
be two and one-half inches (2 ½”) higher than the top of curb. 

 
b. Width of Driveway Approaches:  Residential driveway approaches shall not 

be less than twelve feet (12’) in width nor more than twenty feet (20’) wide 
measured at the property line.  Specific variance to this criteria may be 
requested by the property owner.  Any variance granted based on a specific 
design submittal must have the approval of the City Engineer. 

 
c. Radius:  Residential driveways shall be constructed with the return curbs 

having a rolled face disappearing at the sidewalk and joining the street curb 
with a minimum five foot (5’) radius and a maximum ten foot (10’) radius. 

 
d. Provision for Joint Approaches:  Drive approaches shall be located entirely 

within the frontage of the premises they serve except for joint-use, or 
cooperative, driveways which may be permitted for use by adjoining 
property holders.  When the joint drive approach is proposed, the request 
must be made by, and agreed to, by all the interested parties and all 
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property owners involved.  The design of the joint driveway facilities must 
be submitted with the request to be approved by the City Engineer. 

 
e. Residential Driveway Approaches at Street Intersections:  The drive 

approach on corner lots must be located to approximately line up with the 
side of the house or garage that is farthest from the intersection.  The drive 
approach edge farthest from the street intersection must be within three 
feet (3’) of the far side of the house or garage. 
 
Only drive approaches in accordance with the above criteria will be allowed 
onto residential streets or the minor street at a street intersection.  If both 
streets are residentially classified, a circular drive will be allowed on a 
corner lot if one of its two approaches meets the above location criteria.  
The other drive approach can have its near side no closer than fifteen feet 
(15’) to the property corner closest to the intersection.  If both streets have 
the same classification, other than residential as contained in the City’s 
current Thoroughfare Plan, the City Engineer shall make the determination 
as to which street access will be allowed. 

 
f. Future maintenance of the drive approach shall be the responsibility of the 

property owner. 
   

2. Commercial / Industrial Driveway Approaches 
 

a. Commercial and Industrial driveway approaches shall be constructed of six 
inch (6”) thick three thousand (3,000) psi compressive strength concrete 
reinforced with #4 steel bars on eighteen inch (18”) centers each way.  The 
driveway shall begin at the curb of the street and extend to the property 
line or to a point ten feet (10”) from the face of the curb, whichever is 
greater.  The drive approach shall be constructed such that the height of 
the drive approach at the property line shall not be more than two and one-
half inches (2 ½”) higher than the top of curb at the street. 

 
b. Width of Driveway Approach:  The width of any commercial or industrial 

driveway approach shall not be less than twenty feet (20’) nor more than 
thirty-five feet (35’) measured along the property line.  The Developer may 
request a specific variance to this criteria.  Any variance granted based 
upon a specific design submittal must have the approval of the City 
Engineer. 

 
c. Radius:  Commercial and Industrial driveways shall be constructed with the 

return curbs having a rolled face disappearing at the sidewalk and joining 
the street curb with a minimum ten foot (10’) radius and a maximum thirty 
foot (30’) radius. 

 
d. Allowable Spacing for Driveway Approaches:  On streets classified as 

Collector Streets, the minimum centerline spacing between driveways shall 
be at least three hundred feet (300’).  On streets classified as Arterials, 
minimum spacing shall be at least five hundred feet (500’).  This spacing 
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criteria shall be applied irrespective of the number of individual properties 
located within the intervening distance.  The Developer may request a 
deviation from this criteria.  Any deviation granted will be based on a 
specific design submittal and must have the approval of the City Engineer. 

 
e. Provision for Joint Approaches:  Driveway approaches shall be located 

entirely within the frontage of the premises and shall be located no closer 
than ten feet (10’) from each side property line except that joint, or 
cooperative, drive approaches with adjoining property holders may be 
permitted in order to conform with the provisions of paragraph (d) above.  
Any request for joint drive access must be by agreement of all parties 
involved and a specific plan submittal must be included for approval of the 
City Engineer.  Both property owners will be required to dedicate public 
ingress and egress easements to cover the approach and joint access area. 

 
f. Approaches on Properties other than Residential:  The driveway for the 

corner lot, if allowed, must be located a minimum of fifty feet (50’) from the 
point of intersection of the curb lines of both streets. 

 
g. Angle of Driveway Approach:  The angle of the driveway approach with the 

curb line shall be ninety degrees (90o). 
 

h. Sidewalk to be Removed:  Where a driveway approach is to be built, the 
sidewalk shall be removed and the entire area replaced as a driveway.  The 
drive approach shall extend to the property line. 

 
3. Driveways Crossing Bar Ditches 

 
a. The minimum culvert pipe size shall be eighteen inch (18”) diameter for 

reinforced concrete pipe (RCP).  Corrugated galvanized metal pipe may be 
used as an alternative, however, the diameter of the pipe may need to be 
larger because of additional head losses.  The ends of all culvert pipe shall 
be cut at a 6:1 slope. 

 
b. Radius:  Driveways shall be constructed with the return curbs joining the 

edge of pavement at the street with a minimum five foot (5’) radius for 
residential and ten foot (10’) for commercial or industrial. 

 
c. The maximum slope from the edge of driveway to the top of the culvert 

pipe shall be 6:1.  The sloped area around the end of the culvert pipe shall 
be sodded or hydromulched to resist erosion. 

 
d. The minimum cross slope on the drive shall be one-eighth inch (1/8”) per 

foot.  The minimum longitudinal slope between the edge of pavement at the 
street and the valley over the culvert pipe shall be one-quarter inch (1/4”) 
per foot. 
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e. All driveways over bar ditches shall be constructed with a valley at least 
four inches(4”) lower than the edge of the road pavement to allow excess 
storm water to exit from the drive before entering the roadway. 

 
f. Future maintenance of the drive approach and culvert pipe is the 

responsibility of the property owner. 
 

g. During the drive approach installation, all finish grading upstream and 
downstream of the proposed driveway culvert is the responsibility of the 
property owner. 

 
4. General 
 

a. Driveway Approaches at Pedestrian Crossings:  Driveway approaches shall 
not be located in street intersections or at established pedestrian crossings. 

 
b. Driveway Approaches at Obstructions:  Driveway shall be kept at a 

minimum of five feet (5’) away from obstructions such as street light posts, 
fire hydrants, traffic signals, etc. 

 
c. Driveway Approach not to be Obstructed:  Driveway approaches shall not 

be constructed or designed for parking of vehicles or for use as angle 
parking. 

 
d. Accumulative Width of Approaches:  Driveway approaches shall not occupy 

more than forty percent (40%) of the frontage of a lot or tract in each case. 
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Section 1-05 Storm Drainage Improvements 
 
A. General – The criteria herein provided shall govern the design of storm drainage 

improvements within the City of Kennedale.  Improvements shall include streets, 
alleys, storm sewers, channels, culverts, bridges, swales, and any other facilities 
through which storm water flows.  All drainage improvements shall be constructed in 
accordance with City specifications and be in dedicated right-of-way (ROW) or 
drainage easement.  The Developer shall provide all the necessary easement and 
ROW required for drainage structures, including storm sewers small concrete flumes, 
and open channels with access ramps.  Easement width for storm sewer pipe shall 
not be less than fifteen feet (15’), and easement width for open channels shall be at 
least fifteen feet (15’) wider than the top of the channel with ten feet (10’) on one 
side to serve as an access way for maintenance purposes. 

 
The Developer shall be required to install at his own expense all storm sewers and 
drainage structures.  This policy is applicable to all required drainage facilities 
including the channel improvements on the main channels and tributaries of Village 
Creek. The Developer shall be responsible for excavation and channel liner 
improvements based on the fully urbanized one hundred (100) year frequency 
discharge for the channel. 

 
B. Basis of Design 
 

1. Rational Method:  The method of calculation for storm runoff for drainage areas 
less than seven hundred fifty (750) acres will be the Rational Method.  The 
method is expressed by the following equation: 

 
Q = CIA 

 
Q = storm discharge at the design point in cubic feet per second. 
C = runoff coefficient representing the ratio of peak runoff to the rainfall. 
I = average rainfall intensity for the time of concentration at the design point 

in inches per hour.  (See Technical Paper #40) 
A = area contributing runoff to the point of design in acres. 

 
2. Unit Hydrograph Method:  Peak discharges for drainage areas exceeding seven 

hundred fifty (750) acres shall be determined by using the unit hydrograph 
method.  The unit hydrograph for this method shall be developed by using the 
criteria as outlined in “Flood-Hydrograph Analysis and Computation”, U.S. Army 
Corps of Engineers, Engineering and Design Manuals, EM 110-2-1405, 
Washington D.C. dated August 31, 1959.  Typically a unit period of fifteen (15) 
minutes should be used for the determination of the unit hydrograph. 

 
In lieu of this procedure, there are several public domain micro-computer 
programs available which will provide satisfactory results.  If the Developer 
elects to use a computer program, he should obtain prior approval from the 
City Engineer or his designated representative. 
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3. Runoff Coefficient:  Storm drainage improvements shall be designed based on 

the drainage areas being fully developed.  The zoning as shown on the current 
City Zoning maps or the City’s Master Land Use Plan, whichever is more 
restrictive, shall determine the particular coefficient value selected.  The table 
below indicates the runoff coefficients for the different land uses. 

 
RUNOFF COEFFICIENT "C" 

 
Single Family Zoning Districts  0.55 
Duplex Zoning Districts  0.60 
Townhome Districts  0.65 
Multi-Family Districts  0.75 
Commercial Districts  0.90 
Industrial Districts  0.85 
School, Church, & Institutional Districts  0.65 
Parks and Agricultural District  0.30 

 
4. Time of Concentration:  The time of concentration shall be defined as the time 

required for a drop of water to flow from the upper limits of a drainage area to 
the point of concentration.  Times of concentrations shall be calculated for all 
inlets, pipe junctions, and other critical design points in the proposed storm 
sewer systems.  The following minimum inlet times of concentrations may be 
used in place of calculated times.  When calculating inlet times, consider 
overland flow channelized at such time as the distance traveled exceeds one 
hundred (100’) feet. 

 
TABLE V-2 

 
Minimum Inlet Time of Concentration 

 
Type of Area  Min. of Inlet Time 

 
Business and Commercial  10 Minutes 
Industrial  10 Minutes 
Multi-Family  10 Minutes 
Residential  15 Minutes 
Parks and Open Space  20 Minutes 

 
5. Rainfall Intensity-Duration-Frequency: The rainfall intensity-duration-frequency 

compiled in Technical Paper #40 by the U.S. Weather Bureau, Department of 
Commerce or other approved current design standards shall be utilized in 
computing rainfall intensity. 

 
6. Design Storm Frequency (See Table V-3):  Storm frequency to used in design 

shall be as shown in the following table: 
 

 
TABLE V-3 
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Design Storm Frequency 
 

Type of Facility  Min. Design Frequency 
 
Storm Sewers  5 Years 
Streets  5 Years 
Culverts, Bridges, Channels, iiii, 
iiiii iii Underpasses, and Creeks  100 Years 

 
A storm sewer shall be designed to pick up flow from the street when the 
runoff from a five (5) year frequency storm exceeds the capacity of the street 
to its top of curb, or the spread of water on a collector street does not leave at 
least one (1) traffic lane dry, or the spread of water on an arterial street does 
not leave at least two (2) traffic lanes dry, whichever is more restrictive.  The 
combined capacity of the street and ROW and/or drainage easements and the 
storm sewer pipe shall be adequate to safely convey the runoff from a one 
hundred (100) year frequency storm. 

 
7. Flow in Streets: Street capacity shall be determined by utilizing Manning’s 

equation: 
     

 Q =  1.486 AR 2/3 S0
1/2      

 N        
     
Q = discharge in cubic feet per second     
n = Manning's roughness coefficient, use 0.016 for pavement and gutters 
A = cross-sectional area of flow in square feet    
R = hydraulic radius in feet      
S0 = Street or gutter slope in feet per foot     

 
For parabolic crown streets, the cross slope shall be represented by the 
following formula:  (Note:  All discharge of runoff from street to an open 
channel shall be in a flume or through an inlet with adjoining pipe and 
headwall.) 
 

 
 
8. Storm Drain Inlets:  The capacity of a depressed curb inlet on grade will be 

based on the following equation: 
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   q1 =  0.7   ___1___    (H1) 5/2 - (H2) 5/2      

     H1 - H2         
                
         

  
q1 = discharge into inlet per foot of inlet opening in c.f.s./ft. 

(maximum allowable is 1.0 c.f.s./ft.) 

  H1 = a + Y0         
  H2 = a = gutter depression in feet     
  Y0 = depth of flow in approach gutter in feet  
         
The capacity of low point or drop inlets will be (maximum allowable is 2.0 
c.f.s./ft) determined based on the broadcrested weir formula: 
 

q1 = 3.0 (H1) 3/2 
 

9. Storm Sewer Systems:  Storm sewers shall be designed using the continuity 
equation and Manning’s equation. 

 
Storm sewer pipes shall be designed so that the mean velocity of flow is equal 
to or greater than two and one-half feet (2.5’) per second and equal to or less 
than fifteen feet (15’) per second.  Pipes may be designed on a horizontal 
radius provided that the minimum centerline radius is equal to thirty (30) pipe 

Q = AV And      
     

Q = 1.486 AR2/3 Sf
1/2     

n       
     

Q = discharge in cubic feet per second    
A = cross-sectional flow area normal to pipe in square feet   
V = mean velocity of flow in feet per second    
n = Manning's roughness coefficient     
R = hydraulic radius in feet      

Sf = friction slope in feet per foot     
     
  The coefficient of roughness to be used in design shall be as shown below: 
         
   Pipe Material         
     
   Reinforced Concrete Pipe   0.012   
   Corrugated Metal Pipe      
 Annular, unpaved with bituminous coating 0.024   
 Annular, 25% paved with bituminous coating 0.021   
 Annular, 100% paved with bituminous coating 0.013   
 Helical, unpaved with bituminous coating 0.014-0.26*  
 Helical, 100% paved with bituminous coating 0.013   
     
   * To be determined by diameter and size of corrugations.   
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diameters and the cumulative degree of curvature does not exceed sixty 
degrees (600) between points of entry.  Pipes shall not be designed with 
vertical curves.  The minimum pipe size is twenty-four inches (24”) in 
diameter.  If a lateral does not exceed fifty feet (50’),  an eighteen inch (18”) 
diameter pipe may be used.  All corrugated metal pipe shall have an exterior 
bituminous or polymer coating except when used as a driveway culvert pipe.  
Coating within the pipe shall be used at the discretion of the City Engineer. 
 
The appropriate hydraulic grade line shall be plotted for all storm drainage 
design.  The elevation of the hydraulic grade line shall normally be no closer to 
the gutter flow line than one and one-half feet (1.5’). 
 
The head loss for each structure shall be computed as: 

     

  V2
2 -  Kj  V1

2    =   hj where;  
2g  2g    

     

V2 = Outflow velocity  

V1 = inflow velocity  
g = 32.2 ft./sec2    

Kj = head loss coefficient   

hj = head loss (minimum = .2 ft.)  
     

   Head Loss Coefficients (Kj)   
        
   Manhole or Inlet in line 0.50  
   Manhole or Inlet with lateral 0.25  
   Lateral Only   0.75  
   Enlargements or contractions 0.30  
        

   hj for beginning inlet is  1.25V2
2   

     2g   
     

 
Inlets or other points of entry into the main storm drain shall be provided at 
least every five hundred feet (500’). 
 

10. Open Channels: When the runoff exceeds the capacity of a seventy-two inch 
(72”) diameter concrete pipe or equivalent cross sectional pipe area (i.e., 2-51 
inch diameter concrete pipes), the discharge shall be carried in an open 
channel.  Open channels shall be designed to carry the one hundred (100) year 
frequency storm runoff from a fully urbanized watershed with one foot of 
freeboard (1’).  All open channels will be fully concrete lined.  All open channels 
shall have a minimum bottom width of eight feet (8’).  Open channels may be 
used for capacities smaller than seventy-two inch (72”) diameter pipe when 
required. 

 
a. Full Concrete Lining:  All open ditches in all subdivisions that are used to 

carry surface runoff from more than two (2) lots shall be fully concrete 
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lined.  Lining of drainage ditch floors is to be a minimum of eight feet (8’) 
wide and minimum of six inches (6”) thick, 3,000 psi compressive strength 
concrete.  Walls are to be lined with five inch (5”) thick concrete, sloped no 
steeper than one foot (1’) vertically to one and one-half feet (1.5’) 
horizontally.  All concrete slabs are to be reinforced with a minimum of #4 
steel reinforcing bars placed at eighteen inches (18”) or less on center each 
way, and provided with minimum two inch (2”) diameter weep holes with 
approved filter media placed at intervals no greater than twenty foot (20’) 
centers.  Where applicable, one foot (1’) wide concrete wings shall be 
provided at the top of each concrete side slope with four inch (4”) diameter 
PVC plastic sleeves formed in the wings on ten foot (10’) centers for 
constructing fences along the top of the channel on each side.  Vertical 
concrete retaining wall sections shall be designed with adequate footing and 
reinforcing steel to support all anticipated soil and water pressure loads 
acting on each side of the structure.  In addition, retaining walls shall be 
designed to support at least a “high surcharge” load unless otherwise 
approved by the City Engineer. 

 
The height of concrete channel liner shall be at least one foot (1’) above the 
fully urbanized one hundred (100) year water surface profile.  Such profile 
shall be determined by backwater calculations using the HEC-2 computer 
program or other approved modeling methods which take into account 
backwater effects from downstream bridges, culverts, and other 
obstructions.  Additional lining height may be required in areas of super 
critical flow or super-elevation. 
 
The design engineer, in each case, shall to the maximum extent practicable 
provide a combination of channel width, depth, and gradient which will 
assure that the height of the concrete channel liner meets all of the 
required design conditions for containment of the one hundred (100) year 
channel flow without extending above the elevation of the adjoining land 
areas. 

 
b. Partial Concrete Liner:  Where, for reasons of downstream backwater 

flooding conditions, or where sufficient channel gradient and/or width 
cannot be provided to the extent that the one hundred (100) year fully 
channel-contained water surface is above the natural ground line and levees 
are not approved or flood plain fill is not feasible, the concrete channel liner 
shall be extended to the natural ground line along each side of the channel.  
In no case shall the concrete lined capacity provided be less than that 
required to convey the twenty-five (25) year frequency discharge.  
Drainage easements shall be provided along the sides of the concrete lined 
channel sufficient to encompass all areas beneath the water surface 
elevation resulting from a fully urbanized one hundred (100) year frequency 
storm discharge, plus such additional width easements as may be required 
to provide ingress and egress to allow maintenance and to protect adjacent 
property against erosion, caving-in of over-banks, etc., as determined and 
required by the City Engineer.  The Developer shall be responsible for 
furnishing complete cross-sections, grading plans, HEC-2 computer runs 
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and all other documentation requested by the City Engineer which is 
required to justify less than full section concrete channel lining and to 
establish the limits of the one hundred (100) year overflow flood plain lines.  
Water surface profile calculations shall be based on backwater effects 
created by an existing bridge, culvert or other obstruction regardless of 
future downstream proposed improvements. 

 
c. Earthen Channels:  Earthen channels may only be constructed on the main 

channels of Village Creek tributaries.  Approval of plans may be given by 
the City Engineer only if the following stipulations are met: 

 
1) The velocity of flow will not exceed eight feet (8’) per second. 
 
2) That reinforced concrete liner or other approved material is used to 

protect outside slopes in channel curves. 
 

3) That sufficient energy dissipation is designed and constructed at all 
locations where concrete lining meets earthen slopes and bottoms. 

 
4) That sufficient easements are dedicated to provide protection of 

adjacent properties or facilities. 
 

5) That drainage easements are dedicated to encompass the area below 
the elevation of the water surface profile of a fully urbanized one 
hundred (100) year frequency storm, plus one foot of freeboard and 
any additional area necessary to provide access for maintenance, but 
not less than sixty feet (60’) in width. 

 
6) That arrangements have been made for perpetual maintenance of the 

channel by the adjacent property owners or the channel has been 
dedicated and accepted by the City for City Park purposes. 

 
7) That, in the judgment of the City Engineer, the appropriate use of the 

neighboring property or the health and safety of persons affected will 
not be demonstrably damaged. 

 
Earthen channels, when approved, shall be constructed with a trapezoidal 
shape and a minimum bottom width of twelve feet (12’) and side slopes not 
steeper than four feet (4’) horizontal to one foot (1’) vertical (5 to 1 
preferred).  The side slopes shall be smooth, free of rocks, and contain a 
minimum of six inches (6”) of top soil.  Gobi blocks, rock rubble riprap, or 
other such similar materials, shall be placed a minimum of four feet (4’) 
along both sides of the pilot channel to a depth of at least two feet (2’).  
Size and gradation of such material shall be determined based on peak 
discharge velocity requirements.  The pilot channel shall be constructed as 
approved by the City Engineer.  The easement width for an earthen channel 
shall extend at least fifteen feet (15’) beyond the top of each channel bank 
and shall not be cross-fenced.  The top of bank areas shall remain open for 
maintenance purposes. 
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After proposed earthen side slopes are cut, slopes shall be covered by grass 
according to the City’s specifications but no less than one 2-inch high spring 
per half square inch of slope and bottom.  The grass shall be planted to 
fifteen feet (15’) outside the top of banks. 
 
The water surface profile (hydraulic grade line) for the one hundred (100) 
year frequency storm shall be shown.  Maximum permissible mean 
velocities for the one hundred (100) year frequency discharge shall be eight 
feet (8’) per second in partially concrete lined channels while in fully 
concrete lined channels, the maximum permissible mean velocities for one 
hundred (100) year frequency discharge shall be fifteen feet (15’) per 
second. 
 
Special consideration should be given to outlet structures on channels 
where concrete linings meet earthen banks. 
 
One reinforced concrete access ramp shall be provided at all intersections of 
every open channel with a public street. Access ramps shall be a minimum 
of twelve feet (12’) wide with a maximum slope of sixteen percent (16%). 

 
11. Bridges and Culverts:  All bridges and culverts shall be designed in accordance 

with the current edition of the “Hydraulic Manual” prepared by the Texas 
Department of Transportation, Bridge Division.  The fully urbanized one 
hundred (100) year frequency storm hydraulic grade line shall be plotted.  All 
culverts shall have headwalls and wingwalls upstream and downstream.  All 
culverts shall pass the fully urbanized one hundred (100) year frequency storm 
runoff without allowing runoff to pass over the road.  All bridges shall have 
concrete lined channel bottom and slopes either concrete lined or faced with 
Gabions or similar material.  The low point on the bridge structure shall be at 
least one foot (1’) above the fully urbanized one hundred (100) year frequency 
storm water surface. 

 
12. Lot Grading:  Residential lot grading shall be conducted in a manner which will 

not allow runoff to cross more than two (2) lots (including the lot on which the 
drainage originates) before it enters a street or drainage easement.  If this is 
not possible, then a drainage easement must be provided and any necessary 
facilities shall be constructed and installed by the Developer. 
 
Commercial lot grading will be conducted in a manner which will take all runoff 
to the adjacent streets or drainage easements.  No lot area will drain onto 
adjacent properties without approval of the City Engineer. 
 
Finished floor elevations shall be set a minimum of one foot (1’) above the top 
of curb at the centerline of the lot or one and one-half feet (1.5’) above the 
one hundred (100) year frequency storm water surface elevation, whichever is 
higher.  The City Engineer can allow deviations if justified. 

 



City of Kennedale                                                                      Public Works Design Manual (Revised 01/17/2013) 

 
Page 5-9 

13. Off-Site Drainage:  In respect to offsite drainage, the following provisions shall 
apply: 

 
a. The Developer shall be responsible for handling and disposal of all runoff 

from upstream of his proposed development and shall involve discharge 
design quantities calculated as though the upstream areas of runoff were 
fully developed.  Runoff coefficients utilized to design drainage systems for 
the properties involved shall use the current zoning and/or the future use of 
the property as shown in the Kennedale Land Use Plan, whichever use is the 
most intensive. 

 
b. Effect of the development’s drainage design on downstream properties and 

adjacent properties shall be given proper consideration.  Water 
concentrated in streets, pipes, drains, culverts, and channels will be moved 
to a recognized watercourse without damage to intervening structures or 
undue spreading across intervening land. 

 
A “recognized watercourse” defined as either (1) an open channel with 
hydraulic characteristics which provide capacity for at least a ten (10) year 
frequency storm after ultimate development of its watershed, or (2) and 
underground storm drain with capacity for at least a five (5) year frequency 
storm plus overland relief sufficient to safely discharge up to a combined 
ten (10) year frequency flow (based on ultimate watershed development) 
without damage to adjacent property.  Such ten (10) year capacity shall 
extend at least one hundred feet (100’) downstream from the point of 
discharge or from the Developer’s property line, whichever is the greater 
distance.  Typical examples of such “recognized watercourses” are the main 
channels of Village Creek, or those tributary creeks, streams, channels, or 
underground storm drains which meet the hydraulic capacity requirements 
of a “recognized watercourse”. 
 
The Developer is responsible for constructing all offsite channelization or 
underground storm drain with overland relief required to discharge 
concentrated storm water from the low end of his development to the 
recognized watercourse, and also to obtain all the necessary easements 
from intervening land owners.  Calculations will be required to show that 
connecting offsite drainage ways are capable of handling any increase in 
runoff due to development, concentration, or diversion for at least the ten 
(10) year storm frequency. 
 
Any drainage easements necessary due to the Developer’s alteration of 
existing concentrated discharge locations (i.e., existing creeks, channels, or 
storm sewers) shall be acquired by the Developer at no cost to the City. 

 
c. Where the preliminary drainage analysis by the Developer indicates that 

additional runoff from the developing property will overload downstream 
drainage facilities and result in hazardous conditions, the City may withhold 
approval of the development until appropriate provisions have been made 
to resolve the conflict.  These provisions shall include any drainage studies 
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or plans necessary to indicate that the offsite drainage problem will be 
corrected by offsite drainage construction. 

 
d. When required, the Developer will furnish to the City, a “hold harmless 

agreement” and a “release of liability” indemnifying the City of Kennedale 
from any liabilities due to damages caused to the downstream property 
owner by the discharge of storm drainage water from the said development. 

 
C. Preliminary Drainage Analysis Guidelines – The purpose of a Preliminary Drainage 

Analysis is to determine the need for drainage facilities and drainage easements 
either within the proposed development or offsite.  These guidelines shall be used as 
the minimum for a Preliminary Plat.  When requested by the City Engineer, a 
Preliminary Drainage Analysis shall be submitted with a Replat or Minor Plat.  The 
Preliminary Drainage Analysis shall consist of the following items: 

 
1. A topographical map drawn at a scale not exceeding 1” = 200’ and depicting 

the watershed configurations which drain to an across the subdivision.  The 
map must include the subdivision and adjacent areas extending for 200’ in all 
directions from the proposed subdivision.  The map must also include contour 
lines at one or two foot vertical intervals.  Data from the City topo maps will be 
acceptable where available.  Data from USGS Quad sheets with ten foot (10’) 
contours will be acceptable only where City topo maps are not available. 

 
The map shall indicate any offsite or adjoining areas outside the limits of the 
area being platted which are relevant to onsite drainage.  Additionally, the map 
shall show any proposed or existing drainage and utility easements, water 
impoundments, streams, and railroads, parks, cemeteries, and drainage 
ditches.  Also, the location of any existing structures located within the area 
being proposed for subdivision. 
 
The datum for all topography shall be that of the United States Coast and 
Geodetic Survey or the City of Kennedale GIS datum.  The Preliminary Analysis 
shall be sealed by a Registered professional Engineer licensed by the State of 
Texas. 

 
2. Calculation and presentations dealing with the drainage areas shall include 

significant locations along the storm flow routes, in each case, involving 
changes in area, time of concentration, gradient change and corresponding 
changes in storm water runoff rates for the 5 and 100 year frequency storms. 

 
3. Identification and labeling of special flood hazard areas shall appear on the 

drainage map exhibits and concur with that of the current Flood Insurance Rate 
Map. 

 
D. Drainage Study Guidelines – A Drainage Study is required when it has been 

determined that the area being developed will require storm water drainage facilities 
or drainage easements either within the development or offsite.  The following 
criteria shall be used by the engineer conducting the Drainage Study. 
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1. The study shall analyze the effect of the subdivision on existing downstream 
drainage facilities.  The study shall be sufficient to verify compliance with the 
applicable criteria contained earlier herein. 

 
2. The study shall include a topographical map as defined above in Subsection C, 

“Preliminary Drainage Analysis Guidelines” (page 5-10) 
 

3. Delineation and calculation of drainage areas together with proposed flow 
arrows shall represent realistic and descriptive flow patterns from runoff after 
all proposed improvements have been installed.  Surface water drainage 
patterns shall be shown for each and every lot in the proposed subdivision and 
for each lot adjacent to the proposed subdivision. 

 
4. In addition to those calculations required by the Preliminary Drainage Analysis, 

this study shall also include: 
 

a. Hydraulic calculations to each lateral, manhole, inlet and outlet structure on 
the pipe.  Head losses shall be calculated as described above in Subsection 
B (page 5-1). 

 
b. Inlet calculations utilizing the minimum time of concentration for the zoning 

type which is contributing the largest “CA” to the inlet. 
 

5. If any portion of the proposed subdivision or its offsite improvements (including 
pipes or ditches) fall within the limits of a Federal Emergency Management 
Agency (FEMA) floodplain, additional backwater calculations may be required.  
Additional calculations in the form of a Conditional Letter of Map Revision will be 
required if: 

 
a. Any portion of the proposed subdivision is determined to be located within a 

FEMA Zone “A” floodplain; or 
 
b. Any portion of the proposed subdivision is determined to be located within a 

FEMA Zone “AE” floodplain and the overall subdivision (including all phases) 
is 5 acres or larger; or 

 
c. Any portion of the proposed improvements from a subdivision include 

dredging or filling within a FEMA designated floodway. 
 

Backwater calculations shall comply with normally accepted standards as 
required by FEMA for application for a Letter of Map Revision (LOMR).  In 
addition, the calculations must begin with a previously defined Base Flood 
Elevation (BFE).  The calculations shall continue upstream through the project 
until the proposed BFE is brought to within .01 feet of the existing BFE or the 
limits of the existing Zone “A” have been reached. 
 
A LOMR will be required prior to issuing building permits for lots in floodplain 
areas. 
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6. The Drainage Study shall be sealed by a Registered Professional Engineer 

licensed by the State of Texas.  The following certification shall be included on 
the study and signed and sealed. 

 
I, _____________________________, a Professional Engineer registered in the State of Texas, 
have prepared this drainage study in compliance with the latest published requirements and 
criteria of the City of Kennedale, and have verified that the topographic information used in this 
study is in compliance with said requirements and is otherwise suitable for developing this 
workable Plan of Drainage which can be implemented through proper subsequent detailed 
construction planning. 
 
Signature ________________________________, P.E., Date _______ (Seal) 

 
E. Storm Water Detention Pond Design – The basic concept underlying the use of storm 

water detention ponds (SDP) involves providing temporary storage of storm water 
runoff so that peak rates of runoff can be reduced.  Runoff is released from storage 
at a controlled rate which cannot exceed the capacities of the existing downstream 
drainage systems or the predevelopment peak runoff rate of the site, whichever is 
less. 

 
Storm water detention ponds may be of two (2) basic types:  On-site and Regional.  
In general, on-site ponds are those which are located off-channel and provide storm 
water detention for a particular project or development.  Regional ponds are 
designed to provide storm water detention in conjunction with other improvements 
on a watershed-wide basis.  The performance and safety criteria in this section E 
apply to all ponds which provide management of peak rates of storm water runoff, 
regardless of type. 
 
1. Performance criteria for On-site SDP’s 

 
a. On-site SDP’s are further classified as either small or large, as follows: 

On-Site SDP 
Pond Class   Drainage Area
 
Small <25 acres
Large 25-64 acres

 
 

For design purposes, any pond with a drainage area larger than sixty-four 
(64) acres shall be classified as a regional pond. 

 
b. On-site SDP ponds shall be designed to reduce post development peak rate 

of discharge to existing pre-development peak rates of discharge for the 2-, 
10-, 25- and 100-year storm events at each point of discharge from the 
project or development site.  However, the City reserves the right to reduce 
peak rate discharge even further if existing discharge of the developing 
property is damaging adjacent properties.  In addition, the capacity of the 
existing downstream systems must be considered in determining the need 
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for managing the 100-year storm event.  For the post-development 
hydrologic analysis, any off-site areas which drain to the SDP pond shall be 
assumed to remain in the existing developed condition. 

 
c. The Modified Rational Method (MRM) may be used for the design of small 

on-site ponds only.  The maximum contributing drainage area to a pond 
designed with the MRM is ten (10) acres when using this equation. 

 
2. Performance criteria for Regional SDP’s 
 

a. Regional SDP’s are classified as small or large, based on the following 
criteria: 

 
 
 

 
 
 
 
Any regional pond with a height of dam over fifteen (15) feet shall be 
classified as a large regional pond. 

 
b. Performance criteria for regional detention ponds shall be determined by 

the City on a project-by-project basis.  The determination shall be based on 
a preliminary engineering study prepared by the project engineer. 

 
3. Safety Criteria for SDP’s – All ponds shall meet or exceed all specified safety 

criteria.  Use of these criteria shall in no way relieve the engineer of the 
responsibility for the adequacy and safety of all aspects of the design of the 
SDP. 

 
a. The spillway, embankment, and appurtenant structures shall be designed to 

safely pass the design storm hydrograph with the freeboard shown in the 
table below.  All contributing drainage areas, including on-site and off-site 
area, shall be assumed to be fully developed.  Any orifice with a dimension 
smaller than or equal to twelve (12) inches shall be assumed to be fully 
blocked. 

 
 

Detention 
Pond Class   

Design Storm 
Event  

Freeboard to top of 
embankment, ft. 

   
On-Site:  Small 100 Year 0.0
  Large 100 Year 1.0
Regional:  Small 100 Year 2.0
  Large 100 Year *

 

Regional 
Pond Class   

Impounded 
Volume, AC-FT 

  
Small  0-150
Large  >150 acres
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* Design storm event and required freeboard for large regional ponds shall 
be determined in accordance with Chapter 299 of the Texas Administrative 
Code (Dam Safety Rules of the Texas Commission on Environmental 
Quality). 

 
b. All SDP’s (except small on-site ponds) shall be designed using a hydrograph 

routing methodology.  The Modified Rational Method (MRM) may be used 
only for contributing drainage areas less than ten (10) acres. 

 
c. The minimum embankment top width of earthen embankments shall be as 

follows: 

Total height of 
embankment, ft.  

Minimum top 
width, ft. 

 
0-6 4
6-10 6
10-15 8
15-20 10
20-25 12
25-35 15

 
d. The constructed height of an earthen embankment shall be equal to the 

design height plus the amount necessary to ensure that the design height 
will be maintained once all settlement has taken place. 

 
This amount shall in no case be less than five (5%) percent of the total fill 
height.  All earthen embankments shall be compacted to ninety-five (95%) 
percent of maximum density. 
 

e. Earthen embankment side slopes shall be no steeper than three (3) 
horizontal to one (1) vertical.  Slopes must be designed to resist erosion, to 
be stable in all conditions and to be easily maintained.  Earthen side slopes 
for regional facilities shall be designed on the basis of appropriate 
geotechnical analyses. 

 
f. Detailed hydraulic design calculation shall be provided for all SDP’s.  Stage-

discharge rating data shall be presented in tabular form with all discharge 
components, such as orifice, weir, and outlet conduit flows, clearly 
indicated.  A stage-storage table shall also be provided. 

 
g. When designing SPD’s in a series (i.e., when the discharge of one pond 

becomes the inflow to another), the design engineer must submit a 
hydrologic analysis which demonstrates the system’s adequacy.  This 
analysis must incorporate the development of hydrographs for all inflow and 
outflow components. 
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h. No outlet structures from SDP’s, parking detention, or other concentrating 
structures shall be designed to discharge concentrated flow directly onto 
arterial or collector streets.  Such discharges shall be conveyed by a closed 
conduit to the nearest existing storm sewer.  If there is no existing storm 
sewer within three hundred (300) feet, the outlet design shall provide for a 
change in the discharge pattern from concentrated flow back to sheet flow, 
following as near as possible the direction of the gutter. 

 
i. Storm water runoff may be detained within parking lots.  However, the 

engineer should be aware of the inconvenience to both pedestrians and 
traffic.  The location of ponding areas in a parking lot should be planned so 
that this condition is minimized.  Storm water ponding depths (for the 100-
year storm) in parking lots are limited to an average of eight (8”) inches 
with a maximum of twelve (12”) inches. 

 
j. All pipes discharging into a public storm sewer system shall have a 

minimum diameter of twelve (12”) inches.  In determining the actual size 
required, ease of maintenance and/or repair must be assured. 

 
k. All concentrated flows into a SDP shall be collected and conveyed into the 

pond in such a way as to prevent erosion of the side slopes.  All outfalls into 
the pond shall be designed to be stable and non-erosive. 

 
4. Outlet Structure Design – There are two (2) basic types of outlet control 

structures: those incorporating orifice flow and that incorporating weir flow.  
Weir flow is additionally broken down into two (2) categories: rectangular and 
V-notch.  In each type, the bottom edge of the weir over which the water flows 
is called the crest.  Sharp-crested and broad-crested weirs are the most 
common types. 

 
Generally, if the crest thickness is more than 60% of the nappe thickness, the 
weir should be considered broad-crested.  The coefficients for sharp-crested 
and board-crested weirs vary.  The respective weir and orifice flow equations 
are as follows: 

 
a. Rectangular Weir Flow Equation                      (See Figure K-1 – Eq. K-1) 

 
Q = CLH3/2     
       
where      
Q = Weir discharge, cubic feet per second  
C = Weir coefficient    
L = Horizontal length, feet   
H = Head on weir, feet    

 
b. V-notch Weir Flow Equation                               (See Figure K-1 - Eq. K-2) 
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Q = Cv tan (O/2)H2.5 
   
where  
Q = Weir Flow, cubic feet per second 

Cv = Weir coefficient 
O = Angle of the Weir notch at the apex (degrees) 
H = Head on weir, feet 

 
c. Orifice Flow Equation                                        (See Figure K-1) 

 

Q = CoA(2gH)0.5 
   
where  
Q = Orifice Flow, cubic feet per second 

Co = Orifice Coefficient (use 0.6) 
A = Orifice Area, square feet 

g = Gravitation constant, 32.2 feet/sec2 
H = Head on orifice measured from centerline, feet 

 
Analytical methods and equations for other types of structures shall be 
approved by the City prior to use. 

 
5. Detention Pond Storage Determination – For contributing areas up to ten (10) 

acres, the Modified Rational Method (MRM) may be used.  For contributing 
areas greater than ten (10) acres, a flow routing analysis using detailed 
hydrographs must be applied.  The Soil Conservation Service hydrologic 
methods (available in Pond Pack TR-20, HEC-HMS, HEC-1) can be used.  The 
engineer may use other methods but must have their acceptability approved by 
the City. These methods may also be used for the smaller areas.  The most 
noticeable difference between the two (2) methods is that the MRM is 
essentially an approximation of the dynamic routing procedures used in the flow 
routing analysis using detail hydrographs.  The MRM is also limited in 
application by the restrictions and assumptions associated with the Rational 
Method.  The following subsections give a more detailed description of these 
two (2) storage determination methods. 

 
6. Modified Rational Method (MRM) – The MRM is derived from the Rational 

Method.  This procedure determines the critical storm duration which produces 
the largest pond storage requirement with respect to the release rate values 
established for the pond.  These release rates can be derived either from pre-
development conditions or from specified allowable release rate criteria.  In 
addition to the general criteria stated previously, the following MRM criteria 
must also be followed: 

 
a. Maximum contributing area to the pond is ten (10) acres. 
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b. Pond outflows calculated by the MRM may not be used as inflows to another 
pond (i.e., cascaded ponds cannot be analyzed by the MRM). 

 
c. If the critical storm duration produces a peak flow less than the allowable 

peak release rate, the storm duration to be used in all subsequent 
calculation shall be that which produces a peak flow equal to the allowable 
peak release rate. 

 
d. On-site flows which do not enter a pond are referred to as “bypass” flow.  

All such flows must be subtracted from the allowable peak flow release rate 
for the development. 

 
e. Only single-storm events can be analyzed with the MRM. 

 
The MRM is based on the same assumptions as the Rational Method.  The most 
significant assumption is that the period of rainfall intensity averaging is equal 
to the duration of the storm.  This means that the rainfall and corresponding 
runoff which occurs either before or after that averaging period are not 
considered in the storage calculations.  Comparison of storage volumes 
calculated by the MRM with volumes calculated by the Hydrograph Method 
suggests that significant underestimation of required storage volumes may 
result for areas larger than a few acres.  This appears to be a direct result of 
the assumption just stated.  Therefore, a volume adjustment factor is always 
applied to the storage calculated by this procedure. 
 
The MRM also assumes that the outflow hydrograph can be approximated by 
either a triangular or trapezoidal shape.  This assumption is equivalent to 
assuming that the effective contributing drainage area increases linearly with 
time.  In other words, there is a linear area-time relationship for the 
contributing drainage area.  If the actual relationship differs significantly from 
this assumption (e.g., a preponderance of either quickly-arriving or greatly-
delayed flows), the pond could be significantly oversized or undersized. 
 
The MRM was originally designed as a graphical procedure and is still widely 
used and accepted in that format for storage volume calculations.  An equation 
method which duplicates the procedures of the graphical method also 
available.  Both procedures are described in this Section E. 
 
a. MRM – Graphical Method 
 

1) Step 1 – Select the design storm frequency. 
 
2) Step 2 – Determine the allowable release rate for the pond and plot as 

a horizontal line, as shown in Figure K-2. 
 
3) Step 3 – Determine the required hydrologic data for the design 

drainage area, including the proposed-condition contributing area, 
runoff coefficient and time of concentration. 
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4) Step 4 – Draw a vertical line at the proposed-condition time of 

concentration, as shown in Figure K-2. 
 
5) Step 5 – Select storm duration based on five-minute increments added 

to the proposed-condition time of concentration.  A value less than the 
time of concentration should not be chosen, and any calculated peak 
flow should be equal to or greater than the allowable release rate.  The 
maximum duration can be determined by combining the Rational 
Method equation for the proposed conditions with the equation relating 
rainfall intensity to storm duration and return period as follows: 

 

Qp = CpiDAp   (Eq. K-4)   
        
where       

Qp = Peak flow rate for proposed conditions and the specific storm duration, cfs 

Cp = Runoff coefficient for proposed conditions and the specific storm duration 

iD = Average rainfall intensity for the specific storm duration and return period, in/hr 

Ap = Contributing drainage area for proposed conditions, acres 
        
and        

iD = a/[(tD+b)c]  (Eq. K-5)   
        
where       

tD = Specific storm duration, minutes 
        
and a, b, and c are coefficients as follows:   
        
Storm Frequency a b c   

2 - year 51.393 9 0.81144   
5 - year 71.154 12 0.81423   

10 - year 77.103 12 0.79952   
25 - year 90.982 13 0.79381   
50 - year 97.721 13 0.78265   

100 - year 110.202 14 0.77982   
        
Combining Eq. K-4 and Eq. K-5 produces the following equation for the maximum 
storm duration:   
        

tDmax    =   (aCpAp/Qp)
(1/c) - b  (Eq. K-6)   

 
6) Step 6 – For each storm duration selected in Step 5, calculate the peak 

flow rate with the Rational Method equation and construct the 
corresponding hydrograph as shown in Figure K-2. 
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7) Step 7 – For each storm duration, draw a line connecting the origin 

with the intersection point of 1) the allowable release rate line and 2) 
the recession limb of the hydrograph for that storm duration.  The 
indicated storage for a specific storm duration is represented by the 
difference in volume between the total inflow hydrograph and the 
outflow hydrograph produced by the line just drawn and the recession 
limb of the inflow hydrograph.  This is depicted by the crosshatched 
area in Figure K-2.  Tabulate required storages for all storm durations, 
and identify the largest, which corresponds to the critical storm 
duration. 

 
8) Step 8 – Having determined the required storage volume, the engineer 

should proceed to the actual pond design. 
 
b. MRM – Equation Method – Due to the number of repetitive calculations and 

hydrograph which must be produced to determine the critical storm 
duration by the MRM, the Equation Method was developed.  Since the 
calculated storage volume is directly related to the critical storm duration, 
differential calculus can be used to determine those values.  In order to 
accomplish this, the peak flow rates for proposed conditions and various 
storm durations must be expressed as a function of storm duration.  As in 
Graphical Method, the Rational Method equation and the equation relating 
rainfall intensity to storm duration and return period (Equation K-5) can be 
combined to find those values, as follows: 

Qp = CpiDAp   (Eq. K-8) 

 = Cp(a/[tD+b)c]Ap  (Eq. K-9) 
 
 

As shown in Figure K-2, the volume calculated for a specific storm duration 
can be arithmetically calculated as follows: 

       
Inflow Hydrograph Volume    

Vi = 60(1/2)(Qp)[(tD-tc)+(tD+tc)]  (Eq. K-10)  
where      

Vi = Inflow Hydrograph volume, ft3   

Qp = Peak flow rate for proposed conditions and the specific   
  storm duration, cfs    

tD = Time of concentration for the specific storm duration, minutes 

tc = Time of concentration for proposed conditions, minutes  
       
Outflow Hydrograph Volume    

Vo = 60(1/2)(QA)(tD+tc)  (Eq. K-11)  
where      

Vo = Outflow hydrograph volume, ft3   



City of Kennedale                                                                      Public Works Design Manual (Revised 01/17/2013) 

 
Page 5-20 

Qa = Allowable peak flow release rate, cfs   

tD = Time of concentration for the specific storm duration, minutes 

tc = Time of concentration for proposed conditions, minutes  
       
Calculated Storage Volume (before adjustment)   

SD = Vi-Vo   (Eq. K-12)  

 = 60(1/2)(Qp) [(tD-tc)+(tD+tc)]-60(1/2)(QA)(tD+tc)  

 = 600QptD-30Qa(tD+tc)  (Eq. K-13)  
 
Combining Equation K-10 and K-11 with Equation K-12 results in an 
equation for the calculated storage volume as a function of storm duration 
and the parameters for the proposed condition, as follows: 

 
SD = 60Cp{a/[(tD+b)c]}AptD-30QA(tD+tc) (Eq. K-14) 
      
where,     

SD = Calculated storage volume, ft3   
 
Differentiating equation K-14 with respect to tD and setting the result equal 
to zero produces an equation in terms of the specified variables, as follows: 
 

[(tD+b)c+1]/[a(tD+b+ctD)] = 2 CpAp/QA (Eq. K-15) 
 
Although this equation must be solved iteratively for the critical storm 
duration, the procedure is simple and converges to a sufficiently accurate 
answer very quickly.  The procedure is as follows: 
 
1) Step 1 – Pick any initial value for tD.  A nominal value of 30 minutes 

usually results in satisfactory convergence. 
 
2) Step 2 – Calculate a value for the left-hand side of the equation, using 

the current assumed value for tD. 
 

3) Step 3 – Divide the right-hand side of the equation by the value 
calculated in Step 2 to obtain an adjustment factor to apply to tD. 

 
4) Step 4 – If the adjustment factor is within 0.01 of unity, multiply the 

current assumed value for tD by the adjustment factor from Step 3 to 
obtain a final value for tD.  This is the critical storm duration value.  Go 
directly to Step 6. 

 
5) Step 5 – If the adjustment factor is not within 0.01 of unity, multiply 

the current assumed value for tD by the adjustment factor from Step 3 
to obtain a final value for tD.  Go back to Step 2 and repeat the 
procedure as often as necessary. 
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6) Step 6 – Solve for the calculated storage volume by using Equation K-
14 and the final value for tD from Step 4. 

 
7) Step 7 – Having determined the required storage volume, the engineer 

should proceed to the actual pond design. 
 

7. Detention Pond Maintenance and Equipment Access Requirements 
 

a. Silt shall be removed by the owner or developer and the pond returned to 
original lines and grades when standing water conditions occur, the pond 
storage volume is reduced by more than 10%, or the outfall structures are 
more than 20% blocked. 

 
b. To limit erosion, no unvegetated area shall exceed ten (10) sq. ft in extent. 

 
c. Accumulated paper, trash and debris shall be removed every six (6) months 

or as necessary to maintain proper operation. 
 

d. Ponds shall be mowed annually between the months of June and 
September. 

 
e. Corrective maintenance is required any time a pond does not drain 

completely within sixty (60) hours of cessation of inflow (i.e., no standing 
water is allowed). 

 
f. Structural integrity of pond embankments shall be maintained at all times. 

 
g. Detention ponds in private subdivisions will be maintained by the required 

property owners association, mandated by Section 17-326 of the Kennedale 
City Code. 
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Section 1-06 Street Lighting 
 

A. Installation – Street lights in all subdivisions shall be installed on approved metal 
poles. 

 
1. Poles must be approved by a public electric utility holding a City franchise and 

the City Engineer. 
 
2. Poles shall be contracted and paid for by the Developer during the construction 

phase of a subdivision and before building permits are issued. 
 

3. Poles not purchased through a public electric utility company holding a City 
franchise, shall be certified by an engineer as meeting the specifications as 
required by a public electric utility company holding a City franchise. 

 
B. Location – The location of street lights shall be as follows: 
 

1. At all intersections. 
 
2. Where a new street intersects an existing street. 

 
3. Street lights shall be located adjacent to fire hydrants whenever possible. 

 
4. Where a block is six hundred (600’) feet or longer, a street light shall be 

installed every six hundred (600’) feet or mid-block, whichever is the shortest 
distance. 

 
5. If more than one mid-block light is required, they shall be installed to create an 

equal balance of light throughout the entire length of block. 
 

6. If a cul-de-sac block is four hundred (400’) feet or longer, a street light shall be 
installed in the end of the cul-de-sac. 

 
7. Intersection street lights shall be 200 watts, high pressure sodium.  Internal 

block street lights shall be 100 watts, high pressure sodium. 
 

8. Street lights shall be installed at any other location as may be directed by the 
City’s Director of Development and Enforcement for the welfare and safety of 
the community. -----------------------------------------------------------------------               
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Section 1-07 Masonry / Concrete Screening Walls 
 

A. Construction – Masonry or concrete screening walls shall be constructed according to 
the following specifications. 

 
1. Concrete foundations shall have a minimum compressive strength of 3000 psi 

at 28 days.  Compressive strength tests conducted by an independent testing 
laboratory shall be submitted to the City Staff for confirmation.  All testing costs 
shall be paid by the developer or his contractor. 

 
2. Reinforcing steel shall be billet steel conforming to the requirements of ASTM A-

615-GR.60. 
 

3. Concrete for piers shall be placed within 8 hours of drilling pier holes. 
 

4. Brick masonry shall be approved by the City. 
 

5. Mortar shall be Type “S”. 
 

6. Construction shall be in accordance with the requirements of the 
“Recommended Practice for Engineered Brick Masonry” Brick Institute of 
America. 

 
7. Use #9 Gauge 1-3/4” wide galvanized ladder wire to extend horizontal in wall 

panel on every course. 
 

8. The wall shall be a minimum of six feet (6’) in height as measured from the 
nearest / adjacent sidewalk grade.  No masonry or concrete screening wall or 
column shall exceed eight feet (8’) in height unless the wall is functioning as a 
retaining wall and is designed as such. 

 
9. Unless it has been determined by the City Engineer that no drainage problems 

are anticipated, an opening designed to allow for storm water drainage shall be 
provided.  The opening shall be a uniform two inches (2”) high the full length 
between columns. 

 
10. Prefabricated screening fences such as “brickcrete” or “woodcrete” may be 

substituted for on-site masonry construction, provided that the finish resembles 
typical masonry constructed fences.  No ordinary concrete finishes or traditional 
concrete block as a finish shall be allowed along collector or arterial streets.  
However, a concrete finish consisting of exposed aggregate shall be allowed. 

 
11. All masonry or concrete screening walls shall be designed by a Professional 

Structural or Civil Engineer registered in the State of Texas.  Sealed plans shall 
be submitted to the City for review. 
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B. Location 
 

1. No masonry or concrete screening wall shall be located on public right-of-way. 
 
2. Sight triangles shall be provided at street intersections according to current City 

policies and practice. 
 

3. The location and placement of a masonry or concrete screening wall shall be 
coordinated with the Development and Enforcement Department to avoid 
conflicts with utility and drainage easements. 

 
C. Plan Approval 
 

1. Plans are to be designed, signed, sealed and dated by a professional Civil 
Engineer registered in the State of Texas and furnished with the following 
information: 

 
a. The title shall include the legal name of the property on which the wall is 

being constructed. 
 
b. A plan view of the wall showing its location, limits, and stationing. 

 
c. A profile of the wall including, as applicable, grades for the top of the 

concrete mow-strip, adjacent top of curb, sidewalk and finished floor of 
proposed and/or existing adjacent slabs. 

 
d. Elevation view of a typical column. 

 
e. Elevation view of the wall. 

 
f. Mow-strip detail. 

 
g. Drainage clearance under wall (uniform 2”). 

 
h. Steel tensile strength. 

 
i. Concrete compressive strength. 

 
j. Wind load calculations. ----------------------------------------------------------
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Section 1-08 Earthwork 
 

This section shall apply to all subdivisions which are proposed for development; are 
existing and require additional grading; or are single lot subdivisions (platted or 
unplatted) which are proposing excavation or fill. 
 
A. Definitions 
 

1. Conceptual Grading Plan – A topographical map of the subdivision with 
sufficient perimeter area to provide a clear definition of the initial elevations, 
watercourses, ground configuration, and drainage patterns.  In addition, the 
plan shall include proposed flow arrows, cross-sections and spot elevations 
sufficient to control the magnitude of excavation and fill.  The plan must be 
sealed and signed by a Registered Professional Engineer licensed by the State 
of Texas. 

 
2. Excavation – The removal of turf, soil, rock, or weeds such that the surface is 

six inches (6”) lower than the initial elevation. 
 

3. Fill – The deposition of rock, concrete, soil, or sod such that the cumulative 
thickness of all materials is equivalent to six inches (6”) or greater. 

 
4. Final Grading Plan – The final grading plan shall include a topographical map of 

the subdivision with sufficient perimeter area to provide a clear definition of the 
initial elevations, watercourses, and drainage patterns.  In addition, the plan 
shall include one foot (1’) contours, spot elevations, and flow arrows.  The plan 
must be in sufficient detail and scale to determine limits and depths of 
excavation or fill.  The plan must be signed and sealed by a Registered 
Professional Engineer licensed by the State of Texas. 

 
5. Grading – The movement of dirt, top soil, grass, native material, brush, trees, 

landscaping, or other forms of surface material which will result in a long term 
difference of six inches (6”) or greater from the initial elevation. 

 
6. Initial Elevation – Shall be understood as the mean sea level elevation as it 

existed prior to modification. 
 

7. Multi-Lot Subdivision – A division of any tract of land into two or more parcels. 
 
B. Unplatted Multi-Lot Subdivision – When a multi-lot subdivision has been proposed for 

platting, but has not yet been approved by the City Council, the following provisions 
shall govern the excavation and fill process. 

 
1. A conceptual grading plan shall be submitted to the City Engineer.  The plan will 

be reviewed for consistency with City ordinances and policies.  If the concept is 
approved, a 30-day permit will be issued to allow grading to begin. 
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2. The process must be inspected by a City representative and all fill shall be 

tested for proper compaction.  All tests costs are the responsibility of the 
developer. 

 
3. Areas which fail the compaction tests shall be excavated, the material replaced 

(or new material imported, depending on moisture content) re-compacted and 
retested. 

 
4. Areas which have been filled without adequate compaction tests or without 

inspection by a City representative shall be considered as areas which have 
failed the compaction tests. 

 
C. Platted Multi-Lot Subdivision – When a multi-lot subdivision has been platted in 

accordance with the existing Subdivision Ordinance and the plat has been filed with 
the County, the following provisions shall apply. 

 
1. A final grading plan shall be submitted to the City Engineer.  The plan will be 

reviewed for consistency with City ordinances and policies.  If the plan is 
approved by the City Engineer, the applicant will be allowed to begin the 
excavation and fill process. 

 
2. The process must be inspected by a City representative and all fill shall be 

tested for acceptable compaction. 
 

3. Areas which fail the compaction tests shall be excavated, the material replaced 
(or new material imported, depending on moisture content) re-compacted and 
retested. 

 
4. Areas which have been filled without adequate compaction tests or without 

inspection by a City representative shall be considered as areas which have 
failed the compaction tests. 

 
5. Areas of multi-lot subdivision which are not graded at the same time as the rest 

of the subdivision will be required to comply with the provisions of a single-lot 
subdivision. 

 
D. Single-Lot Subdivision – All single lot subdivisions shall be required to obtain a 

Grading Excavation Permit as required by the current City Building Code.  Note that 
a single-lot subdivision shall be considered multi-lot if the subject parcel and any 
adjacent parcels are owned by the same individual or entity. 

 
E. Testing – All compaction shall be tested by an approved soil testing laboratory. 
 

1. The testing facility must maintain a current permit with the Development and 
Enforcement Department.  The City Engineer may disallow any and all firms 
which cannot or refuse to meet the minimum criteria established in the 
application forms. 
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2. All fill must be compacted to 95% Standard Proctor Dry Density. 

 
3. Samples shall be taken for compaction density at the rate of one (1) per lift per 

500 cubic yards of fill, or; one (1) per lot, whichever is greater. 
 

4. Slopes created by excavation or fill shall not exceed 3 horizontal to 1 vertical 
except for use of retaining walls and other slope control devices. 
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Appendix Contents 
 

 

  Detail No. Description of Details 
 

Miscellaneous Items 
 

 M-1 General Notes (Nos. 1 -13) 
 M-2 General Notes (Nos. 14-28) 
 M-3 Trench Embedment & Backfill Details 
 M-4 Typical Street-Cut / Backfill for Water & 

Sewer Pipe Installations 
 M-5 Typical Street-Cut / Backfill for Water & 

Sewer Pipe Installations 
 M-6 Pipe Installation by Boring 
 M-7 Casing and Carrier Pipe Installation 
 
 

Water Facilities Details 
 

 W-1 Thrust Blocking Details 
 W-2 Thrust Blocking at Bottom Bends 
 W-3 Valve Installation Details 
 W-4 Fire Hydrant Installation Details 
 W-5 ¾” or 1” Water Service Details 
 W-6 2” Water Service Details 
 W-7 Irrigation 4” Meter Installations 
 W-8 Detector Check Installations 
 
 

Sewerage Facilities Details 
 

 S-1 Sanitary Sewer Manhole Details 
 S-2 Pre-cast Sewer Manhole Details 
 S-3 Sanitary Sewer Drop Manhole 
 S-4 Sewer Cleanout Details 
 S-5 Sewer Service Connection (STD) 
 S-6 Sewer Service Connection (Deep) 
 S-7 Concrete Encasement 
 S-8 Concrete Backfill – Open Trench 
 S-9 Sewer / Water Trench Crossing 
 



City of Kennedale                                                                      Public Works Design Manual (Revised 01/17/2013) 

 
Page A-3 

Street Construction & Related Details 
 

 P-1 Hot Mix Asphaltic Concrete Street (Res.) 
 P-2 Reinforced Concrete Street (Res) 
 P-3 Hot Mix Asphaltic Concrete Street 

(Collector) 
 P-4 Reinforced Concrete Street (Collector)  
 P-5 (Not Used) 
 P-6 Concrete Curb and Gutter Details 
 P-7 Typical Valley Gutter Details 
 P-8 Miscellaneous Concrete Paving Details  
 P-9 Laydown Curb & Driveway Details 
 
 

Drainage & Related Details 
 

 D-1 Standard Curb Inlet Details 
 D-2 Standard Recessed Inlet Details 
 D-3 Standard Drop Inlet Details 
 D-4 Storm Sewer Manhole Details 
 D-5 Standard Storm Drain Collar Details 
 D-6 Concrete Slope Protection at End of Storm 

Drain Pipe 
 D-7 Manhole and Inlet Boxout Details



 

 

Kennedale Standard Notes 
General Notes 

 
1. All materials and construction shall be in strict accordance with the standards of 

the City of Kennedale and governed by the North Central Texas Council of 
Government’s Standard Specifications for Public Works Construction. 

2. Texas Department of Highways and Public Transportation approval must be 
obtained prior to construction within State Highway right-of-way. 

3. Street cut permit (issued by Public Works Department) is required before cutting 
any City street. 

4. All water meters shall be sized and installed by City Personnel. 
5. Fire Hydrants shall be located outside of sidewalk if walk intended. 
6. The location of underground facilities indicated on the plans is taken from public 

records.  It is the Contractor’s responsibility to make arrangements with the 
owners of such underground facilities prior to working in the area to confirm their 
exact location and to determine whether any additional facilities other than those 
shown on the plans may be present.  The Contractor shall preserve and protect all 
underground facilities. 

 
 Underground Facility Owner Telephone Number 
 City of Kennedale  (817) 478-5418 
 Dig Tess  (800) 344-8377 
 Atmos Gas  (800) 460-3030 
 Oncor  (888) 313-6862 
 SouthWestern Bell  (817) 338-6206 
 Charter  (817) 737-9357 
 
7. Where existing utilities or service lines are cut, broken or damaged, the 

Contractor shall replace or repair the utilities or service lines with the same type 
of original material and construction, or better, unless otherwise shown or noted 
on the plans of his own cost and expense.  The Contractor shall notify the 
Engineer at once of any conflicts in grades and alignment. 

8. All excavations, trenching and shoring operations shall comply with the 
requirements of the US Department of Labor, OSHA, “Const Safety and Health 
Regulations”, Vol 29, Subpart P. pg 128-137, and any amendments thereto. 

9. Adequate measures shall be taken to prevent erosion.  In the event that 
significant erosion occurs as a result of construction, the Contractor shall restore 
the eroded area to original condition. 

10. The Contractor shall restore all areas disturbed by construction to original 
condition or better.  Restored areas include, but are not limited to trench backfill, 
side slopes, fences, culvert pipes, drainage ditches, driveways, private yards, and 
roadways.  All areas disturbed by construction shall be hydro-mulched. 

11. All water lines shall be PVC pipe conforming to AWWA standard C-900 or ductile 
iron pipe pressure class 150, latest revision of AWWA specification.  All fittings 
shall be ductile iron and designed for 200 PSI pressure.  Water mains to have a 
minimum of 42” cover to top of pipe, as measured from the top of the pipe to the 
existing ground, or the proposed finished grade, whichever is greater.  All ductile 
iron pipe and fittings shall be installed with “Polywrap” for cathodic protection. 

12. All water lines to be embedded in sand.  Backfill 
shall be select material compacted to 95% 
standard proctor density. 

13. Curb stops should be tested for leakage and full 
flow when system is pressure tested. 

City of Kennedale 
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14. All water main clearance at sanitary sewer main crossings shall be a minimum 
separation of 2’ vertical or 10’ horizontal. 

15. Contractor is advised that for all water service connections, including all new 
service, meter, and meter box.  Water meter, in each case, shall be OWNER 
FURNISHED and contractor installed. 

16. Service line pay items will include tapping of water main and necessary service 
line and fittings as per standard detail. 

17. Fire hydrant assembly bid items will include the fire hydrant, the pipe extension 
from the tee and all necessary fittings excluding the 6” gate valve. 

18. Any water valves located within pavement areas shall be adjusted to final grade 
by the paving contractor.  The paving contractor shall construct a typical concrete 
block out per detail on sheet. 

19. Any changes from approved construction plans shall be approved by the Water 
Utility Department and a change order must be obtained from the design 
engineer.  Any deviations from the State regulations shall be approved by the 
Director of Public Works. 

20. Water lines will be installed as shown on the plans.  However, field adjustments 
approved by the inspector or engineer may be made to lessen damage to the road 
pavement or when other utility locations, trees, or structures warrant such an 
adjustment. 

21. All sanitary gravity sewer line pipes shall be furnished and installed with PVC pipe 
specifications SDR-35 or SDR-26 depending on depth of cover. 

22. Sewage force mains discharging from sewage lift stations shall be PVC pressure 
sewer pipe designed and manufactured to withstand the maximum anticipated lift 
station discharge pressures.  Meter and meter box (where applicable) shall then 
be removed and delivered to the City’s Water Department. 

23. The contractor shall be responsible for all disinfection, chlorination and flushing 
requirements of the City of Kennedale.  This shall include providing temporary 
isolation valves, plugs, injection ports, flushing valves, tools and for storage 
equipment necessary to complete this task. 

24. In the event that existing utilities such as water, gas, telephone, electric, etc. 
must be taken out of service to facilitate construction, the contractor shall provide 
temporary utilities to the satisfaction of the engineer. 

25. One lane of traffic shall be maintained at all times.  All traffic control signs, 
barricades, and flagging shall be in accordance with the 1980 Texas Manual of 
Uniform Control Devices. Contractors shall be responsible for traffic control.  
Contractor shall maintain access to all adjacent properties at all times. 

26. Notwithstanding references to the contrary elsewhere in the plans, all trench 
backfill performed within existing roadway pavements shall be accomplished from 
top of granular embedment to top of trench utilizing compacted (95% Standard 
Proctor density) crushed stone.  The stone to be furnished shall conform to the 
prescribed gradation requirements specified in Standard Specification Item 2.1.8 
and classified “Standard Crushed Rock Aggregate Grade 4.” 

27. When the proposed utilities conflict with an existing structure (culvert, mailbox, 
etc.) the contractor may bore across the areas in conflict, but the City shall 
determine the required bore length in each case. 

28. The contractor shall field verify the depth and location of all existing utilities 
before beginning construction and location of all sprinkler system lines shall be 
located before digging.  Any damage to system shall be repaired at contractor’s 
expense. 
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            “S”                                                               “P-S” 
Standard Embedment / Backfill                      Standard Embedment / Backfill 

        For Edge of Pavement & Shoulder 
 
 
 
 
 
 
Notes: 
 
1.  Pipe may not be filled above spring line until lower portion is compacted to 95% standard proctor 

density.  Embedment below pipe shall be compacted before pipe is laid.  Bell shall be dug out. 
 
2.  Trenches shall be tested at the rate of one test per 300 linear feet per 12 inch lift (loose).  Tests 

shall be staggered so that tests of adjacent lifts are not directly over that of the previous lift.  If 
the distance between manholes exceeds 300 ft., a minimum of two tests shall be required. 

 
3.  Embedment within right-of-way will be used when installing 

utility lines within street right-of-ways, and under 
pavement, all other installation locations, such as in 
easements or cross country locations will comply with 
standard embedment details. 
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The standard embedment detail 
relates to installations out from 
under pavement or roadway base 
such as cross-country easements 
and parkways or at locations not 
subject to proposed street 
pavement. 
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Note:  Prior to excavation within 
pavement the contractor will saw cut 
an even line to insure a uniform and 
even match for pavement repairs. 
 

RESIDENTIAL STREET 

Note:  Prior to excavation within 
pavement the contractor will saw cut 
an even line to insure a uniform and 
even match for pavement repairs. 
 

COLLECTOR STREET 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
Note:  Prior to excavation within 
pavement the contractor will saw cut 
an even line to insure a uniform and 
even match for pavement repairs. 
 

MAJOR ARTERIALS AND 
THOROUGHFARES 

Note:  Prior to excavation within 
pavement the contractor will saw cut 
an even line to insure a uniform and 
even match for pavement repairs. 
 

CONCRETE STREET 
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                                                                           Pressure grout annular space around pipe 

 
 
 
 
 
 

LONGITUDINAL VIEW – BORE WITH PIPE INSTALLED 
 

NOTE: 
1.   Borings under roadways shall conform to the Texas State 

Department of Highways and Public Transportation Utility 
Accommodation Manual. 

 
2.   See plan and profile for limits of bore. 
 
3.   Compression type joint to be used if possible. 
 
4.   If compression type joint not used then M.J. type shall be 

used and joints bolted before pulling pipe into place. 
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LONGITUDINAL VIEW – BORE WITH CASING & PIPE INSTALLED 
 

NOTE: 
1.   Borings under roadways shall conform to the Texas State 

Department of Highways and Public Transportation Utility 
Accommodation Manual. 

 
2.   See plan and profile for limits of bore. 
 
3.   Compression type joints to be used if possible. 
 
4.   If compression type joint not used then M.J. type shall be 

used and joints bolted before pulling pipe into place. 
 

 

  

Table of Steel Casing Sizes 

Nominal Pipe Size 
(Diameter in inches) 

Welded Steel Casing 
Size (Inside Min. 

Diameter) 

4 8" 

6 10" 

8 14" 

10 16" 

12 18" 

14 24" 

15 24" 

16 28" 

18 32" 

20 32" 

All casing will be welded steel 
pipe.  Diameter and length of 
casing as per specific location.  
(See plan & profile sheets.) 

Perimeter of bore to be large enough to 
permit the casing to be pulled or jacked 
through bored opening.  Annular voids 
between casing and bored hole are to be 
pressure grouted. 

Pipe in casing will be installed with Raycon 
Casing Spacers or an approved equal product.  
The spacers will be located on 6 1/2’ (foot) 
centers for all types of P.V.C. Carrier pipe. 
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BLOCKING TABLE 
         

Dimension "X" to be a minimum of 1", but is to be increased where necessary to provide bearing against undisturbed trench wall. 

PIPE 
SIZE 

"X" 
DIM 

PLUGS AND TEES 90O BENDS 45O BENDS 22O 30O BENDS 11O 15O BENDS 

"A" MIN. 
AREA 

MAX. 
VOL "B" MIN. 

AREA 
MAX. 
VOL "C" MIN. 

AREA 
MAX. 
VOL "D" MIN. 

AREA 
MAX. 
VOL "E" MIN. 

AREA 
MAX. 
VOL 

4" 1' - 0" 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 

6" 1' - 6" 1' - 0" 1.06 0.09 1' - 2" 1.50 0.09 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 

8" 1' - 6" 1' - 3" 1.89 0.11 1' - 6" 2.66 0.16 1' - 3" 1.44 0.08 1' - 0" 0.83 0.05 1' - 0" 0.83 0.05 

10" 1' - 6" 1' - 9" 2.95 0.17 2' - 0" 4.17 0.24 1' - 6" 2.26 0.13 1' - 3" 1.15 0.07 1' - 0" 0.83 0.05 

12" 1' - 6" 2' - 0" 4.25 0.24 2' - 3" 6.00 0.34 1' - 9" 3.25 0.18 1' - 3" 1.65 0.10 1' - 0" 0.83 0.05 

16" 2' - 0" 2' - 7" 7.34 0.56 3' - 0" 10.65 0.79 2' - 3" 5.76 0.43 1' - 8" 2.94 0.22 1' - 2" 1.48 0.11 

18" 2' - 0" 2' - 11" 7.70 0.57 3' - 8" 10.89 0.82 2' - 6" 5.89 0.44 1' - 10" 3.01 0.22 1' - 5" 1.51 0.11 

20" 2' - 0" 3' - 3" 3.70 0.59 3' - 9" 11.12 0.59 2' - 9" 6.01 0.45 2' - 0" 3.07 0.23 1' - 7" 1.54 0.12 

24" 2' - 0" 3' - 8" 11.33 0.84 4' - 3" 16.00 1.20 3' - 2" 8.65 0.65 2' - 6" 4.42 0.33 1'-10" 2.22 0.17 

Note:  Calculations in minimum area column are in square feet.  Calculations in maximum volume column are in cubic yards. 

 
 
 

CONCRETE 
THRUST BLOCKING 
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PIPE 
SIZE 

11O - 15O  22O - 30O  45O  90O  

L MAX. 
VOL. L MAX. 

VOL. L MAX. 
VOL. L MAX. 

VOL. 

6" 0.42 0.02 0.45 0.02 0.50 0.02 1.00 0.04 

8" 0.42 0.02 0.45 0.02 0.80 0.04 1.40 0.06 

10" 0.42 0.03 0.58 0.03 1.15 0.06 2.03 0.11 

12" 0.42 0.04 0.73 0.05 1.43 0.09 2.53 0.17 

16" 0.42 0.08 0.74 0.14 1.48 0.27 2.61 0.48 

18" 0.66 0.14 1.30 0.28 
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 20" 0.77 0.18 1.53 0.36 

18" 0.88 0.18 1.74 0.37 

20" 1.03 0.24 2.04 0.38 

18" 1.05 0.22 2.03 0.43 

20" 1.20 0.28 2.38 0.56 

Note:  Calculations in maximum volume column are in cubic yards. 

 
 

CONCRETE CRADLE 
AT VERTICAL BENDS 

 
              NOTE:  Retainer glands shall be used 
                         on fittings 45O or greater.  
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          Yards and Non-traffic Areas 
 
 

TYPICAL VALVE SETTING 
AND VALVE BOX 

 
 
 
 

Note:  In the event the top of the 
operating nut is more than three feet 
(3’) deep from the existing ground 
elevation, valve system, and valve box 
extensions shall be furnished by the 
contractor to bring the operating nut to 
within three feet (3’) of the existing 
ground level.  Ductile iron pipe may be 
used for valves deeper than six feet 
(6’).  However, in all cases the top six 
feet shall be an adjustable valve box. 

 
 

Roadways and Surfaced Areas
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¾” or 1” WATER SERVICE 
 
NOTES: 
 

A. Details depict water meter and box relocation details where 
water meter and water main are on the same side of the street. 

B. (Locations where water lines are being renewed and/or streets 
are being rebuilt.)  Existing quarter-bend couplings and curb 
stops that are not defective may be salvaged and reused. 

C. The contractor shall remove and deliver all unused couplings 
and curb stops will be furnished by the contractor where old 
ones cannot be reused. 

 
 
 
 

¾” Meter couplings w/ 1/8” gaskets 
Mueller H-10891 or H-10890  
Jones J-134  
Ford C-38-23-2.5 
1 – 7 ½” Lg. X 1” O.D. Galv. Pipe 
Threaded at both ends 
1 – Galv. Or Plastic Thread Protector 
Cap 

Or 
1” Meter couplings w/ 1/8” gaskets 
Mueller H-10891 or H-10890  
(Less Stop) H-10283 
Jones J-134  
Ford C-38-44-2.625 
1 – 10¾” Lg. X 1 1/4” O.D. Galv. 
Pipe Threaded at both ends 
1 – Galv. Or Plastic Thread Protector 
Cap 

Details for services on opposite side 
of street are similar except new 
copper shall tie into old copper with 
flared-end fittings.  The contractor 
shall renew the service line from the 
main to the meter if the existing 
service line is steel pipe or the 
existing copper service is less than 
three feet (3’) below the proposed 
top of pavement.  No more than one 
(1) coupling shall be used under 
pavement area. 

City of Kennedale 
Water Facilities Standard Details 
¾” or 1” Water Service Details 

              W-5 



 

 

 
 
 
 

  
 
 

2” WATER SERVICE 
 
 
 

NOTE: 
Curb shall be stamped with a “W” or “S” (2” min.) at water and 
sewer service locations. 
 
All polyethylene compression style connectors shall use stainless 
steel tubing liners or stiffener. 
 
Same detail applies to 1 ½” water service lines with 1 ½” pipe 
and fittings being used instead of 2” as seen above. 
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DETECTOR CHECK VALVE 

NOTES: 
1. All construction to be in accordance with the City of Kennedale’s Standards and Specifications. 
2. Contractor shall notify the City Utility Inspector at (817) 478-5418 x 105 at least 48 hours prior to 

beginning installation. 
3. All underground pipe and fittings for fire line to be visually inspected by the City Utility Inspector and 

pressure tested prior to being backfilled. 
4. All proposed taps on existing water mains for proposed fire lines shall be coordinated with the City’s 

Utility Inspector at (817) 478-5418 ext. 105. 
5. Concrete shall have a minimum compressive strength o f 3,000 psi at 28 days with a maximum slump 

of four inches (4”). 
6. All reinforcing steel will be continuous around the corners with a minimum lap of 24”. 
7. Bilco Lid K-3 (2.5’ x 3.0’) or approved equal for vault access shall be installed in top.  Contractor shall 

furnish two (2) Bilco Key Wrenches with each installation. 
8. All ductile iron water pipe shall meet specification ANSI / AWWA-C150 / A21.50.  Thickness class 51 

with 8 mil polyethylene tube wrap and cement lining according to ANSI / AWWA-C104 / A21.4. 
9. Contractor shall provide concrete supports under valves 

and detector check. 
10. Vault depth shall be a minimum of 4’ - 6”. 
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                                      ELEVATION                                             PLAN  

GENERAL NOTES: 
1. Cast in place manholes may be used only with written 

permission from the City Director of Public Works. 
2. Cast in place manholes shall have 0.1 drop across 

manhole. 
3. Manholes shall conform to ASTM Spec. C-478. 
 
 

CAST – IN – PLACE 
 

NOTES: 
1. When 4” sewer service line roadway crossings are made by boring the upper 

vertical bend shall be eliminated.  The bore portion of the roadway crossing shall be 
graded on 2.00% (min.) ascending grade. 

2. Sewer lines exceeding 15 feet depth shall be constructed with PVC (spec. SDR 26) 
pipe. 

3. Curb shall be stamped with a ‘W’ or ‘S’ (2” min.) at water and sewer service 
locations. 

4. Use same detail for all size service.  Vary locations shown to fit field conditions. 
5. In areas where construction conditions vary from those shown, adjust locations to 

conform to actual field conditions. 
6. Concrete for under curb support is required where service is installed by open cut 

under the existing curb. 
7.  Sewer service to be extended to easement line if easement is present adjacent to 

property line. 
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NOTE: 
Sewer services will be backfilled with 2:27 
concrete where crossing under curb and gutter:  
Type “B” embedment shall be used for service 
trenched within the street. 
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CONCRETE ENCASEMENT
WATER AND SEWER 

CONCRETE CRADLE
WATER AND SEWER 

 
NOTE: 
Concrete cradle concrete shall be furnished for 
2000 psi @ 28 days. 
 
There shall be a minimum of 3” of concrete 
under the pipe. 
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Concrete Pavement                     P-1 

T
ac

k 
C
o
at

 
0
.5

 g
al

./
s.

y.
 o

f 
M

S
-2

 o
r 

R
S
-2

. 
 T

h
e 

co
st

 
o
f 

fu
rn

is
h
in

g
 a

n
d
 i
n
st

al
lin

g
 t

h
e 

as
p
h
al

t 
ta

ck
 c

o
at

 s
h
al

l 
b
e 

co
n
si

d
er

ed
 s

u
b
si

d
ia

ry
 

to
 t

h
e 

u
n
it
 p

ri
ce

s 
b
id

 f
o
r 

h
o
t 

m
ix

 
as

p
h
al

ti
c

co
n
cr

et
e.

T
Y
PI

C
A
L 

R
E
S
ID

E
N

T
IA

L 
R
O

A
D

W
A
Y
 S

E
C
T
IO

N
 

H
O

T
 M

IX
 

 
6
” 

T
h
ic

k 
as

p
h
al

t 
co

n
cr

et
e 

w
it
h
 6

” 
x 

2
4
” 

C
o
n
cr

et
e 

cu
rb

 a
n
d
 g

u
tt

er
 

N
.T

.S
. 

  
 T
h
e 

ty
p
e 

an
d
 

am
ou

n
t 

of
 

lim
e/

ce
m

en
t 

sh
al

l 
b
e 

d
et

er
m

in
ed

 
b
y 

an
 

in
d
ep

en
d
en

t 
so

il 
te

st
in

g
 

la
b
 

em
p
lo

ye
d
 b

y 
th

e 
ow

n
er

. 
 T

es
ts

 w
ill

 b
e 

p
er

fo
rm

ed
 o

n
 

th
e 

co
m

p
le

te
d
 s

u
b
g
ra

d
e 

fo
llo

w
in

g
 t

re
n
ch

 b
ac

kf
ill

. 
  N

O
T
E
: 

T
yp

e 
2
R
 
co

n
st

ru
ct

io
n
 
al

te
rn

at
e 

su
b
 
g
ra

d
e 

tr
ea

tm
en

t 
E
.N

.1
 w

ill
 e

xt
en

d
 1

.0
’ 

b
a
ck

 o
f 

p
ro

p
os

ed
 c

u
rb

 f
or

 e
ac

h
 

si
d
e.

 



 

 
  

S
u
b
g
ra

d
e 

sh
al

l 
b
e 

sc
ar

if
ie

d
 

an
d
 

st
ab

ili
ze

d
 t

o 
a 

d
ep

th
 o

f 
6
”.

  
S
ta

b
ili

za
ti
on

 
ra

te
 s

h
al

l 
b
e 

6
%

 l
im

e 
/ 

or
 c

em
en

t 
b
y 

d
ry

 
w

ei
g
h
t.

  
(S

ee
 n

o
te

s)
 

T
h
e 

ty
p
e 

a
n
d
 

am
ou

n
t 

of
 

lim
e/

ce
m

en
t 

sh
al

l 
b
e 

d
et

er
m

in
ed

 
b
y 

an
 

in
d
ep

en
d
en

t 
so

il 
te

st
in

g
 

la
b
 

em
p
lo

ye
d
 b

y 
th

e 
ow

n
er

. 
 T

es
ts

 w
ill

 b
e 

p
er

fo
rm

ed
 o

n
 

th
e 

co
m

p
le

te
d
 s

u
b
g
ra

d
e 

fo
llo

w
in

g
 t

re
n
ch

 b
ac

kf
ill

. 
 S
u
b
g
ra

d
e 

sh
al

l 
b
e 

sc
ar

if
ie

d
 t

o 
a 

m
in

im
u
m

 d
ep

th
 o

f 
6
” 

an
d
 

re
co

m
p
ac

te
d
 

to
 

9
5
%

 
of

 
st

an
d
ar

d
 

p
ro

ct
or

 
m

ax
im

u
m

 d
ry

 d
en

si
ty

 (
A
S
T
M

 D
6
9
8
) 

an
d
 w

it
h
in

 t
h
e 

ra
n
g
e 

of
 1

%
 b

el
ow

 t
o 

3
 p

er
ce

n
ta

g
e 

p
o
in

ts
 a

b
ov

e 
th

e 
m

at
er

ia
ls

 o
p
ti
m

u
m

 m
oi

st
u
re

 c
on

te
n
t.

 
 N

O
T
E
: 

C
on

tr
ac

to
r 

to
 

g
ra

d
e 

an
d
 

sh
ap

e 
al

l 
ad

ja
ce

n
t 

lo
t 

fr
on

ta
g
es

 f
or

 p
os

it
iv

e 
d
ra

in
ag

e 
in

to
 r

oa
d
. 

 

T
Y
PI

C
A
L 

PA
V
E
M

E
N

T
 S

E
C
T
IO

N
 

5
” 

PO
R
T
LA

N
D

 C
E
M

E
N

T
 C

O
N

C
R
E
T
E
 

T
Y
PI

C
A
L 

R
E
S
ID

E
N

T
IA

L 
S
E
C
T
IO

N
 

N
.T

.S
. 

G
E
N

E
R
A
L 

N
O

T
E
S
: 

1
. 

O
n
 c

o
n
cr

et
e 

st
re

et
s 

al
l 

in
le

ts
 s

h
al

l 
b
e 

se
p
ar

at
ed

 f
ro

m
 t

h
e 

p
av

em
en

t 
an

d
 
cu

rb
 
b
y 

b
o
xi

n
g
 
o
u
t 

ar
o
u
n
d
 
in

le
t 

as
 
sh

o
w

n
. 

 
E
xp

an
si

o
n
 
jo

in
t 

m
at

er
ia

l 
sh

al
l 

ex
te

n
d
 c

o
m

p
le

te
ly

 t
h
ro

u
g
h
 c

u
rb

 a
n
d
 s

la
b
. 

 M
an

h
o
le

 
ca

st
in

g
s 

w
it
h
in

 t
h
e 

p
av

em
en

t 
lim

it
s 

sh
al

l 
b
e 

b
o
xe

d
 i

n
 l

ik
e 

m
a
n
n
er

 
ex

ce
p
t 

w
h
en

 t
el

es
co

p
in

g
-t

yp
e 

ca
st

in
g
s 

an
d
 f

ib
er

g
la

ss
-t

yp
e 

ar
e 

u
se

d
. 

 
W

h
en

 a
 j

o
in

t 
fa

lls
 w

it
h
in

 5
’ 

o
f 

o
r 

co
n
ta

ct
s 

in
le

ts
, 

m
an

h
o
le

s 
o
r 

o
th

er
 

st
ru

ct
u
re

s,
 
sh

or
te

n
 
on

e 
or

 
m

or
e 

p
an

el
s 

ei
th

er
 
si

d
e 

of
 
op

en
in

g
 
to

 
p
er

m
it
 j

o
in

t 
to

 f
al

l 
o
n
 r

o
u
n
d
 s

tr
u
ct

u
re

s 
an

d
 a

t 
or

 b
et

w
ee

n
 c

or
n
er

s 
of

 
re

ct
a
n
g
u
la

r 
st

ru
ct

u
re

s.
 

 2
. 

A
ll 

re
in

fo
rc

in
g
 s

te
el

 s
h
al

l 
b
e 

d
ef

o
rm

ed
 b

ar
s,

 r
ei

n
fo

rc
in

g
 s

te
el

 s
h
al

l 
b
e 

p
la

ce
d
 
w

it
h
 
th

e 
ce

n
te

r 
o
f 

th
e 

o
u
ts

id
e 

la
ye

r 
o
f 

b
ar

s 
2
” 

fr
o
m

 
th

e 
su

rf
ac

e 
o
f 

th
e 

co
n
cr

et
e.

 
 3
. 

W
h
er

e 
re

in
fo

rc
in

g
 b

ar
s 

ar
e 

sp
lic

ed
, 

a 
3
0
 d

ia
m

et
er

 l
ap

 s
h
al

l 
b
e 

u
se

d
. 

 4
. 

T
yp

e 
C
 t

ra
n
sv

er
se

 c
o
n
tr

ac
ti
o
n
 j
o
in

ts
 s

h
al

l 
b
e 

o
n
 1

5
’ 
ce

n
te

rs
. 

 5
. 

A
ll 

co
n
cr

et
e 

sh
al

l 
b
e 

3
0
0
0
 p

si
 c

o
m

p
re

ss
iv

e 
st

re
n
g
th

 a
t 

2
8
 d

ay
s.

 
 6
. 

A
n
 a

p
p
ro

ve
d
 w

h
it
e 

p
ig

m
en

te
d
 c

u
ri
n
g
 c

o
m

p
o
u
n
d
 s

h
al

l 
b
e 

ap
p
lie

d
 t

o 
th

e 
su

rf
a
ce

 
of

 
th

e 
co

n
cr

et
e 

as
 
so

on
 
as

 
it
 
h
a
s 

b
ee

n
 
p
o
u
re

d
 
an

d
 

fi
n
is

h
ed

. 
 7
. 

D
o
w

el
s 

to
 b

e 
1
2
” 

O
.C

. 
w

h
en

 p
o
u
re

d
 o

n
 h

al
f 

st
re

et
. 

 8
. 

S
u
b
g
ra

d
e 

st
ab

ili
za

ti
o
n
 w

ill
 d

ep
en

d
 o

n
 s

o
il 

re
p
o
rt

 s
u
b
m

it
te

d
 t

o
 o

w
n
er

. 
 9
. 

S
ea

l 
al

l 
vo

id
s 

an
d
 h

o
n
e y

co
m

b
s 

at
 a

ll 
cu

rb
s 

b
ef

or
e 

p
la

ci
n
g
 b

ac
kf

ill
. 

City of Kennedale 
Paving & Related Improvement Details 

Residential Streets Reinforced 
Concrete Pavement            P-2 
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City of Kennedale 
Paving & Related Improvement Details 

Collector Streets Hot Mix Asphalt 
Concrete Pavement                     P-3 
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City of Kennedale 
Paving & Related Improvement Details 
Collector Streets Reinforced Concrete 
Pavement                                 P-4 
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NOTE: Curb shall be stamped with a 
“W” or “S” (2” min.) at water 
and sewer locations 

 

 
 
 
 
 

TYPICAL SECTION STANDARD 30” 
CONCRETE CURB & GUTTER 

Expansion joint (premolded asphalt board) on 40’ centers maximum 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

City of Kennedale 
Paving & Related Improvement Details 

Concrete Curb and Gutter            
P-5 

An approved white pigmented curing 
compound shall be applied to the 
surface of the curb and gutter as soon 
as it has been poured and finished. 



 

 

 
 
 
 
 
 

City of Kennedale 
Paving & Related Improvement Details 

Concrete Valley Details              
P-6 

 



 

 

 
 
GENERAL NOTES: 
All reinforcing steel shall be new billet steel conforming to ASTM A-615. 
 
All concrete shall be class “A” (5 bags of cement per C.Y. & a minimum 
compressive strength at 28 days of 3000 psi.)  All corners shall be 
chamfered ¾”. 

City of Kennedale 
Paving & Related Improvement Details 

Miscellaneous Pavement Details       
P-7 



 

 

 
 
 
 
 
 
 
 
GENERAL NOTES: 
All reinforcing steel shall be new billet steel conforming to ASTM A-615. 
 
All concrete shall be class “A” (5 bags of cement per C.Y. & a minimum 
compressive strength at 28 days of 3000 psi.)  All corners shall be 
chamfered ¾”. 

City of Kennedale 
Paving & Related Improvement Details 

Miscellaneous Pavement Details       
P-8 



 

 

 

 
 
 
 
 
 
 
 
 
 
GENERAL NOTES: 
All reinforcing steel shall be new billet steel conforming to ASTM A-615. 
 
All concrete shall be class “A” (5 bags of cement per C.Y. & a minimum 
compressive strength at 28 days of 3000 psi.)  All corners shall be 
chamfered ¾”. 

City of Kennedale 
Paving & Related Improvement Details 

Miscellaneous Pavement Details       
P-9 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
GENERAL NOTES: 
All reinforcing steel shall be new billet steel conforming to ASTM A-615. 
 
All concrete shall be class “A” (5 bags of cement per C.Y. & a minimum 
compressive strength at 28 days of 3000 psi.)  All corners shall be 
chamfered ¾”. 

City of Kennedale 
Paving & Related Improvement Details 

Miscellaneous Pavement Details       
P-10 



 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
Sidewalk sections thru driveway to be poured same thickness 
as driveway approach and pad for as driveway approach. 
 
All sidewalks shall be 4” in thickness and shall be reinforced 
with 8 x 8 no. 10 gage wire mesh or equivalent. 
 
All driveways shall be reinforced with no. 3 with 18” o.c. 
 
 
 
 

 

City of Kennedale 
Paving & Related Improvement Details 

Laydown Curb and Driveway          
P-11 

 



 

 

 
 
 
 
 
 
 
 
 

City of Kennedale 
Drainage Facilities Standard Details 

Standard Curb Inlet Details           
D-1 



 

 

 

  

          City of Kennedale 
Drainage Facilities Standard Details 
Standard Recessed Curb Inlet Details   

D-2 



 

 

 
 
GENERAL NOTES: 
 
1. Layers of reinforced steel nearest the interior and exterior surfaces shall have a cover of 2” to the 

center of bars, unless otherwise noted. 
 
2. Excavation for manhole to be included in the unit price bid for manhole. 
 
3. For details of reinforcing of lower portions of inlet see appropriate square manhole details. 
 
4. Depth of drop inlet from finished grade to flow line of inlet variable.  

Approximate depth will be shown on plans at location of inlet. 
 
5. All standard drop inlets shall have one opening on each side unless 

shown otherwise on plans.   

City of Kennedale 
Drainage Facilities Standard Details 
Standard Recessed Curb Inlet Details   

D-3 



 

 

 

 
     STORM SEWER MANHOLE DETAILS 
                                    N.T.S. 
 
NOTE:  Storm drain pipe to be reinforced concrete rubber gasket or 

tongue and groove pipe using omni-flex gaskets as 
manufactured by Delta-Southwest, Inc., Ft. Worth Texas, or an 
approved equal. 

City of Kennedale 
Drainage Facilities Standard Details 

Storm Sewer Manhole Details         
D-4 



 

 

 
NOTE: A temporary metal cover shall be installed after stage I is completed and will remain in place until stage II 

is begun.  Stage III will not be built until approved by the engineer.  Approval will not be normally given 
until the subgrade and base courses have been completed. 

 
Field bend or cut bars as required to accommodate sewer pipe. 
 
Dimensions relating to reinforcing steel are to the center of bars. 
 
All concrete shall be class “A” concrete. 

City of Kennedale 
Drainage Facilities Standard Details 

Storm Sewer Manhole Details         
D-5 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

City of Kennedale 
Drainage Facilities Standard Details 

Concrete Collar Detail               
D-6 



 

 

 

 
 
 
 
 
 

CONCRETE RIP-RAP OUTFALL STRUCTURE 
N.T.S. 

City of Kennedale 
Drainage Facilities Standard Details 

Concrete Channel Apron for S.D. 
w/Sloping Headwall                 D-7 


