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Section 11. Miscellaneous

Section 1. General

Subsection 1.01. Supplement to the Subdivision Regulations in the
Unified Development Code

This Article supplements the Subdivision regulations in the Unified Development Code. The following design criteria
are primarily intended for use by the Developer's Engineer. There may be special circumstances which would dictate
requirements in excess of those outlined; however, in most cases, these exceptions will be apparent to the
Developer's Engineer while preparing the Construction Plans and Specifications for the subdivision.

In the interpretation and application of the provisions of these regulations, it is the intention of the City Council that
the principles, standards and requirements provided herein shall be minimum requirements for the design of both
subdivisions and municipal capital improvement projects for the City, and, where other City ordinances or
regulations of the City are more restrictive in their requirements, such other ordinances or regulations shall govern.

The City has adopted various ordinances and master plans, which address various requirements not explicitly
included in the Engineering Standards Manual, including, but not limited to the following. The engineer is responsible
for understanding and complying with the City’s various ordinances and master plans.

¢ City of Corinth Code of Ordinances

¢ City of Corinth Unified Development Code

¢ Master Plans....
O 2004 Storm Water Master Plan

o Comprehensive Plan

= Trails Mater Plan
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= Thoroughfare Plan

Subsection 1.02. NCTCOG Standards

The "Standard Specification for Public Works Construction, North Central Texas" of the North Central Texas Council
of Governments, with all amendments thereto, shall govern and shall constitute the technical specifications except
as amended by these design criteria and the Corinth Construction Standards.

Subsection 1.03. Compliance Required for Construction Plan an
Final Plat ApprevalAcceptance

No final plat shall be approved by the City Council, and no completed improvements shall be accepted by the City
Engineer, unless and until such improvements conform to Corinth’s design criteria and all other applicable standards
as prescribed by the City of Corinth. All streets, alleys, sidewalks, drainage ways, water and sewer lines and
improvements shall be designed, placed and constructed in accordance with the following design criteria and with
the Construction Standards and Details.

City-ManagerThe City’s Engineering Standards are issued by the Public Works Department, Planning Departmer
and City Engineer, who are hereby authorized to enforce the provisions of these Engineering Standards. Thg
standards and any updates will be available on the City’s website.

3

D

The Engineering Standards Manual shall be in full force and effect immediately upon adoption by the City Council.
Projects will be required to comply with all requirements. The standards include the various design criteria, technic:
specifications, and standard construction details which are considered minimum requirements for the design anfl
construction of adequate public facilities within the City. The Engineer of record shall bear the sole responsibilit]

for meeting the Engineering standard of care for all aspects of the design and providing a design that’s reguireE
by the site-specific conditions and intended use of the facilities, while at a minimum meeting the City’s design and
construction requirements. Plan acceptance shall not constitute variance to these standards.

Subsection 1.04. Amendments

The City Staff may amend the Engineering Standards Manual. In order to ensure that the Design Engineer has th
City’s latest design standards, they are directed to the City’s website to acquire the City’s most current desig
standards. The Engineering Standards Manual will include a Record of Revisions to identify any revisions to th
engineering Standards. The current engineering standards shall be applied to any new application for constructio
within the City.

A formal request to modify the current design criteria or add a new design criteria may be submitted to the City fdr
consideration in writing to the City Engineer or designee.

= [ e 103)

Subseection-1.04-Subsection 1.05. City Engineer May Authorize a
Variance

Where a specific topographic feature or other condition makes a variance necessary to achieve the best interest of
the City, then these standards may be modified by the City Manager—upon—recommendationfrom—theCity
Engineer-Engineer. All deviations from the requirements included in the Engineering Standards Manual shall bp
authorized by the City Engineer or designee. A grant of an alternate material, design, or method of construction shall
not affect nor relieve the Engineer of the obligation and responsibility of such material, design, or method adf
construction for the intended purposes.

In the event that specific circumstances dictate requirements not already included in the Engineering Standards
Manual, it shall be the responsibility of the Engineer to provide the additional information as deemed necessary by
the City Engineer or designee in writing for review.

Subsection1.05.Subsection 1.06. Definitions

Effective Date: 12/5/2019 Section 1: General
Time Stamp: 11/13/2019 12:10 PM Page 3 Of 54
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The definitions set forth in the Subdivision regulations and Unified Development Code shall apply to this Engineering
Standards Manual.

Effective Date: 12/5/2019 Section 1: General
Time Stamp: 11/13/2019 12:10 PM Page a Of 54
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Section 2. Minimum Standards

If any required dedication or other exaction exceeds the minimum standards by oversizing or upgrading in any form,
the City will determine the impact of the development. A subdivision that requires improvements which meet only
the minimum standards will not require a new study but will be based upon prior studies. If the subdivider maintains
that he is not responsible for constructing infrastructure at greater than the minimum standard, the subdivider shall
submit to the City engineering investigations, studies, and calculations in support of constructing the minimum
standard.

Effective Date: 12/5/2019 Section 2: Minimum Standards
Time Stamp: 11/13/2019 12:10 PM Page 5 Of 54
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Section 3. Stormwater Discharge Permit

In accordance with the Federal Water Pollution Control Act, 33 U.S.C. Para. 1251-1387 (1990), also known as the
Clean Water Act, as amended in 1987 and codified as 40 C.F.R., Part 122, the development shall be required to obtain
a storm water discharge permit (E.G. NOI) for construction activity from the Texas Commission on Environmental
Quality (TCEQ).

Under current regulations, construction activities including clearing, grading and excavation, must be permitted for
storm water discharge unless the operations result in the disturbance of less than five (5) acres total land area and
the areas are not part of a larger common plan of development. Copies of documentation of the appropriate
permit(s) shall be filed with the City at least two (2) days prior to commencement of construction. During
construction a copy of the Storm Water Pollution Prevention Plan (SWPPP) shall be available on site in accordance
with TCEQ requirements.

The following hyperlink—previdedhyperlinks provide additional information regarding City storm water planning
requirements and regulations.

1. Storm Water Management Plan

2—Erosion Control / lllicit Discharge OrdinanceSterm-WaterManagementPlan

3.2. Code of ordinances Chapter 159 Erosion and Sediment Control

Effective Date: 12/5/2019 Section 3: Stormwater Discharge Permit
Time Stamp: 11/13/2019 12:10 PM Page 6 Of 54
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Section 4. Streets

All roadways shall be designed to their ultimate configuration as concrete streets with a minimum lifespan of thm
(30) years.

A geotechnical report sealed by a Professional Engineer licensed in the State of Texas shall provide recommendationis
for the total pavement design including subgrade treatment thickness, lime or cement content, base type anfd
thickness, and surface type and thickness. The geotechnical investigation shall be submitted with the constructiop
plans. The minimum pavement design should be for a 30 year life loading.

The design engineer shall provide the City with a pavement design using regionally accepted projected traffi
volumes and providing for a stable subgrade for long term durability. Streets shall consist of a minimum six inch (6
concrete pavement with six inch (6”) of lime or cement stabilized subgrade, though these are minimums and th
pavement design shall outline the entire cross-section of the pavement structure. Considerations shall be made t
stabilize the entire ROW width to include stabilization of the sidewalks.

TO 10 = 16

Subsection 4.01. Concrete Pavement

4.01.01. Concrete Strength Requirements

Concrete Curb and Gutter
Concrete shall be constructed of a batch design, providing a twenty-eight (28) day compressive strength of
three thousand six hundred (3,600) pounds per square inch (psi).

Reinforced Concrete Pavements and Monolithic Curb
Concrete pavement and monolithic curb properly and continuously reinforced shall be constructed of a
concrete batch design, providing the appropriate twenty-eight (28) day compressive strength. The
minimum reinforcement shall be No. 4 deformed bars spaced at eighteen (18) inches center to center, both
ways.

Subgrade Stabilization
Lime stabilization — Hydrated lime shall be spread uniformly over the soil to be treated and sprinkled to th
proper moisture content dictated by a geotechnical engineering report. At a minimum, lime shall b|
distributed at a rate of 40 Ib/cy. The soil, lime, and water shall be mixed until a homogeneous product
obtained that is free of clods and lumps. The Lime shall be mixed initially to a depth of 8” and secondaril
mixed at 6”. The mixture shall then be immediately rolled to the required compaction. In the event thdt
non-cohesive soils are encountered, then subgrade stabilization will be obtained by cement, applied in the
amounts and according to methods suitable for the soil and approved by the City Engineer.

01D

Substitutions of materials other than Lime shall be individually reviewed on a case-by-case basis with
supporting geotechnical information provided to the City Engineer.

The recommendation from the geotechnical investigation or the above standard shall be the minimump
requirement whichever is greater.

4.01.02. Pavement Thickness Requirements

Local Street and Alley Construction
A_minimum six inch (6") thickness of three thousand-six hundred (3,600) psi reinforced concrete pavemen

on a compacted sub-base shall be required. —Said—six—inch—{6"}thickness—will-be—acceptable—witheyt
B e

1 Al steelreinforcing shall-be deformed-No—4-bars-on-twenty-fourinch{24") centers both-ways.

3

Effective Date: 12/5/2019 Section 4: Streets
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Collector Street

Collector streets shall be designed and constructed with minimum eight inch (8") thickness of three
thousand-six hundred (3,800600) psi reinforced concrete pavement on a compacted sub-base.

Arterial Street Construction

Arterial streets shall be designed and constructed with ana minimum eight inch (8") thickness of three
thousand-six hundred (3,600) psi reinforced concrete pavement on a compacted sub-base.

Effective Date: 12/5/2019

‘Time Stamp: 11/13/2019 12:10 PM

Section 4: Streets
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Subsection 4.02. Miscellaneous

4.02.01. Reinforcing Steel
Steel for street and alley paving shall meet ASTM designation A 15, A 16, or A 408 and shall be deformed bars. Thj
use of imported steel shall be prohibited.
Steel for street and alley paving shall be a minimum of a #4 bar at 18” on-center each-way.

T

4.02.02. Sawed Dummy Joints
B—Sawed-Dummy-TFransversetoints

Sawed dummy transverse joints shall be-not_be greater than 20'-0” apart or as required by the City Engineer gt
intersections.

Longitudinal sawed dummy joints shall be required in all pavements where the concrete is poured in a continuous
width of 30 feet or more. The longitudinal dummy joints shall be located at one-third point of the width or as directed
by the City.

4.02.03. Expansion & Construction Joints |
Expansion joints shall be placed at distances no greater than 600 feet and shall be constructed in accordance with
the City's standard-- details. Construction joints shall be constructed in accordance with the expansion joint standard.
Expansion joints shall have dewels#5 smooth atdowels on 18-inch centers. Construction joints shall have th
reinforcing bars continuous through the joint.

4.02.04. Roadway Geometrics
The minimum lengitudinal-standard-aley-pavementslepeshorizontal curvature radii for design df
street centerlines shall be as follows.
A—The-maximumlongitudinalslopes-are-asfollows:
Arterial = 775 feet
Collector = 350 feet
Residential = 250 feet
And
Inserted Cells
Arterial25 6%0.23 -0.02 250 Inserted Cells
Colleetor30 8%0.20 -0.02 350
toeal3s 46%0.18 -0.02 525
40 0.16 -0.02 775
45 0.15 -0.02 1100
50 Maximuara-grades | 0,02 1400 Inserted Cells
o4 within30.£ Inserted Cells
ofitsintersection Inserted Cells
s e e
Effective Date: 12/5/2019 Section 4: Streets

Time Stamp: 11/13/2019 12:10 PM Page 9 of 54
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14%
elsewhere:0.14
A tangent of at least one hundred feet (100’) long shall be introduced between reverse curves on arterial
and collector streets.

The minimum vertical curvature for design of street shall be as follows.
In order to maintain an adequate sight distance use the standard formula L=KA; L is the length of the vertical
curve in feet, K is the rate of vertical curvature, and A is the algebraic difference of the street grades in
percent (%). The minimum K values based on the design speed of the roadway are listed in the below table:

30 28 35
40 60 60
30 110 20

* No vertical curves are necessary when A is less than or equal to 1.8%

** Minimum vertical curve length shall be fifty feet (50°) for residential streets and one hundred feet (100’)
for all other streets.

All street intersection geometry:

1. Shall be constructed to form a ninety degree (90°) angle +/- 10° unless approved by the City
Engineer.

2. The minimum radius for curb returns at intersections shall be 25 feet (25’) to the back of curb.

The minimum and maximum longitudinal slopes are as follows:

Arterial 0.8% 6%

Collector 0.8% 8%

Local 0.5% 10%
Maximum grades for alleys shall be 8% within 30 feet of its intersection with a street and 14%
elsewhere.

4.02:04--4.02.05. Transverse Pavement Slopes

The transverse pavement slope for all non-divided streets shall consist of a parabolic curve from the pavement
centerline to the gutter. The crown of the parabolic curve shall be a minimum of five (5) inches above the gutter
grade on local streets and six (6) inches on collector streets. For divided streets, the transverse slope shall be as
reguired-by-the-Cityone-quarter of an inch (%”) per one foot (1') .

Effective Date: 12/5/2019

Time Stamp: 11/13/2019 12:10 PM

Section 4: Streets
Page 10 of 54
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4.02.06. Pavement Cut and Repair

Utility improvements shall be designed to minimize the impact to existing pavement, where feasible.
No public pavement shall be cut unless approved by the Construction Inspector or the City Engineer. Pavement cy

and repair shall be in accordance with the City’s standards and, if needed, NCTCOG Item 402 and NCTCOG Standarfl
Drawings 3070A through 3070D.

Full panel concrete pavement replacement shall be required for all public pavement cuts.

=3

Effective Date: 12/5/2019 Section 4: Streets
Time Stamp: 11/13/2019 12:10 PM
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Section 5. Drainage and Storm Sewer

Subsection 5.01. General

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
Time Stamp: 11/13/2019 12:10 PM Page 12 Of 54
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Undeveloped-Property 830
Park-Areas—No-Developed-tand 035
Developed-Park Sites Q.40
Schools 070
Churches 070
sl e s dite e e ERa]
Office-Commereial 0-80
Commercial 08:90
tadustrial 0:85

™D

TP P W

pom D

the flow-time-overand-and alnng th utter to-the first-inlet: l\/lar\ning'c aq..—n-i A-shall-be-used-t
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Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
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ProeceduresferUse the NCTCOG iSWM Technical Manuals for design of Drainage and Storm Sewers, in conjunction
with the local Criteria Manual.

http://iswm.nctcog.org/technical-manual.html

1.02.03—Drainage Areasgreaterthan160-acres

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
Time Stamp: 11/13/2019 12:10 PM Page 14 Of 54
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R idantial Cammarei nd
7 7
{43} | Sterm-Sewers . 30 25
bl
2 ! ! Any-type-ofarealessthan100-acres 30 100
SR e
H nyr & f araa araqtar than 100
Culverts;Bridges; 100
i Channeals and Cr ) r hut lacc than 1 000 r 45

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
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locatior—Minimum-sizes-of-lateralsshall-be-18-inchesforusewith-5-footinlets—and21-inchlaterals-with-10foot
g 7

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
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l\ll—;nning'cf rmula—and-r ughn ss coefficientsshall be-as-follows:
5 :

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
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Earth 6
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Shate 16
Reck 10
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It shall be the responsibility of the design engineer to schedule a meeting with the City Engineering staff to revie\}v
the site regarding drainage prior to construction plan submittal.

Subsection 5.02. Residential Grading and Drainage

5.02.01. Lot to Lot Drainage Standards

Eorstandardsreferto-the Unified D lopmentCod

ot e ¥ HHea ropeR e

Drainage discharge from one lot shall not flow through another residential lot before entering a drainage easemen
public right of way or storm drainage pipe system.

Any new building construction within a Special Flood Hazard Area shall provide the City Engineer with a Form Board
Survey at the time foundation boards are set. An Elevation Certificate shall be provided to the City Engineer at thp
completion of construction, prior to the issuance of a Certificate of Occupancy.

5.02.02. Four General Residential Categories
Four general categories of residential lot grading and drainage plans are anticipated within the City. Specific
deviations from these four plans will be considered on an individual basis.

Type 1: Rear Ridge

1. Lot grading resulting in a ridge along the rear property line of the residential lots with the lots
flowing from back to front into the street.

2. Single swale, minimum 6-inch depth, between lots along the side lot lines when lots are at thb
same grade.

3. Single swale, minimum 6-inch depth, along the downhill side of the side lot line between twb
lots which have a grade difference requiring small retaining wall or exaggerated slope. (Swale
shall be on the uphill side of the retaining wall.)

Type 2: Gentle Cross Slope
1. Lot grading resulting from a gentle cross slope between parallel streets.

2. An interceptor system may be constructed along the rear lot line within a minimum 20-foqt
wide drainage easement-26-feetinwidth—,

i.  The system shall consist of an interceptor swale, underground system with collection
inlets, or a combination of both and shall collect and convey the flows from the
upstream lots to a City System designed to receive the flows.

3. Single swale, minimum 6-inch depth, between lots along the side lot lines when lots are a{t
same grade.

lots which have a grade difference requiring small retaining wall or an exaggerated slopg.
(Swale shall be on the uphill side of the retaining wall.)

4. Single swale, minimum 6-inch depth, along the downhill side of the side lot line between twi;

Type 3: Steep Cross Slope
1. Lot grading resulting from a steep cross slope between parallel streets.

2. Aninterceptor system may be constructed along the rear lot line of the lower or downstream
lot, solely upon the downstream lot, within a minimum 20-foot wide drainage easement:

a. The system shall consist of an interceptor swale, underground system with collection
inlets, or a combination of both and shall collect and convey the flows from the upstream
lots to a City System designed to receive the flows.

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
Time Stamp: 11/13/2019 12:10 PM Page 23 of 54
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b. In cases where swales only are utilized, the minimum easement width may be reduced,
with the approval of the Birecteref-Public WerksCity Engineer, if the depth of the swale
is shallow enough to maintain a mewablemow-able slope within the swale with the
reduced easement width.

3. Single swale, minimum 6-inch depth, between lots alongside lot lines when lots are at the
same grade.

4. Single swale, minimum 6-inch depth, along the downhill side of the side lot line between two
lots which have a grade difference requiring small retaining wall or exaggerated slope. (Swale
shall be on the uphill side of the retaining wall.)

Type 4: Rear Valley/Swale

1. Lot grading resulting from a natural or planned valley or swale along the rear property line
resulting in flows from lots fronting the parallel streets collecting at the rear of the lots.

2. Aninterceptor system shall be constructed along the rear lot line within a minimum 20-foot
wide drainage easement-a-minimum-of 20-feetin-width-,

a. The system shall consist of an interceptor swale, underground system with collection
inlets, or a combination of both and shall collect and convey the flows from the upstream
lots to a City System designed to receive the flows.

b. In cases where swales only are utilized, the minimum easement width may be reduced,
with the approval by the City, if the depth of the swale is shallow enough to maintain a
rmewablemow-able slope within the swale with the reduced easement width.

3. Single swale, minimum 6-inch depth, between lots alongside lot lines when lots are at same
grade.

4. Single swale, minimum 6-inch depth, along the downhill side of the side lot line between two
lots which have a grade difference requiring small retaining wall or exaggerated slope. (Swale
shall be on the uphill side of the retaining wall.)

Subsection 5.03. Nonresidential Grading and Drainage

5.03.01. Lot to Lot Grading and Drainage Standards
For standards refer to the Unified Development Code.

5.03.02. Universal Considerations

Erosion Control
1. Erosion controlis addressed at the time of completion of the development and prior to release
for building permits.

2. Specific actions on the part of the individual home builder or building contractor shall be taken
as needed to prevent damage to the swale system as well as the enclosed systems resulting
from erosion and sediment build up.

3. Refer to Section 3 Stormwater Discharge PermitOréinance-10-08-05-24 for eresien-contrel
and-illieitdischargeregulationmore information.

Inspection
Inspection of all lot grading and drainage shall take place:

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
Time Stamp: 11/13/2019 12:10 PM Page 24 Of 54



(4

A\ 1 /
Engineering Standards Manual IIII CORI NTH City of Corinth

TEXAS

1. In conjunction with the final inspection and acceptance (Letter of Final Acceptance) of the
development infrastructure; and

2. At the time of final inspection of the structure under permit for Certificate of Occupancy.

3. Refer to Section 3 Stormwater Discharge PermitOréinance-10-08-05-24 for .
and-illicitdischargeregulationmore information .

Enforcement

1. Noapproval and acceptance of the development infrastructure shall be issued by the City until
the lot grading and drainage meets the plans submitted with the development’s Construction
Plans.

2. No Certificate of Occupancy shall be issued until lot grading and drainage meets the plans
submitted with the building permit Application.

3. Any new building construction within or adjacent to a Special Flood Hazard Area shall provide

the City Engineer with a Form Board Survey at the time foundation boards are set. Ap

Elevation Certificate shall be provided to the City Engineer at the completion of construction,

prior to the issuance of a Certificate of Occupancy.

Subsection 5.04. Swimming Pool, Fence, Parking Lot, & Other Permit
Applications

Unless exempted by the Director of Planning, building permit applications for the construction of swimming pool*,
fences, storage buildings, and other types of construction shall include a Grading and Drainage Plan reflecting the
planned construction's impact upon the existing lot grading and drainage and any modifications to the existing lot
grading and drainage that will be necessary to maintain proper drainage on the lot.

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
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Subsection 5.05. Erosion Hazard Setback

5.05.01. Erosion Hazard Setback
An erosion hazard setback shall be included within a Drainage Easement for open channels. The purpose of the
setback is to reduce the potential for any damage to a private lot or street right-of-way caused by the erosion of the
bank. The erosion hazard setback shall be determined as follows:

1. For stream banks composed of material other than rock, locate the toe of the natural stream bank. Project
a4:1 line sloping away from the bank until it intersects finished grade. From this intersection add fifteen feet
(15’) away from the bank. This shall be the limit of the erosion hazard setback.

2. For stream banks composed of rock or where the initial setback limits are too restrictive, the engineer may
perform a detailed analysis of the erodibility of the streambank using industry standards for approval by the
City Engineer. This usually requires a detailed geomorphological analysis which would take into account the
type of rock present and the state of erosion of the creek.

3. Any modification within the area designated as erosion hazard setback, will require a geotechnical and
geomorphological stability analysis, and a grading permit..

No Certificate of Occupancy shall be issued until lot grading and drainage meets the plans submitted with the
building permit Application.

Effective Date: 12/5/2019 Section 5: Drainage and Storm Sewer
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Section 6. Sanitary Sewer

Subsection 6.01. Basic Requirements

The Sanitary Sewer system shall be designed in conjunction with the City’s Master Plan.

Design criteria for all sanitary sewer systems shall comply with TCEQ Chapter 217 (Design Criteria for Domestic

Wastewater Systems), latest revision. Chapter 217 is included in Part 1 of Title 30 of the Texas Administrative Codg.

Wastewater mains shall be sized and extended through the limits of a development to serve adjacent properties.

6.01.01. Minimum Diameter of Sewer Mains
The minimum diameter of sewer mains shall be eight inches (8").

6.01.02. Drainage Area Consideration
All sanitary sewers shall be designed with consideration for serving the full drainage area subject to collection by the
sewer in question-, utilizing the City’s current Land Use and Zoning information. All developments shall extend sewdr

to adjacent properties, at the development’s cost, as determined based on the City’s Master Plan.

6.01.03. Manholes

General Standards

1.

w

~

1

Manholes shall be placed inlieu-ofcleansuts-at the end of the line if the sewer line-is-deepef,

Manholes shall be placed at points of change in alignment, grade, or size of sewer, the
intersection of sewers, and the end of all sanitary sewer mains that will be extended at a later
date.

Manholes shall be placed on property lines in the vicinity of their designated area.

Manholes ten feet (10’) or deeper must be five feet (5’) in diameter; otherwise a standard foy
foot (4’-wide) diameter manhole may be used.

™=

no cleanouts.

Manholes shall be concentric type conforming to ASTM C478 and C76.

Only precast manholes are approved for use. Cast in place manholes may be used with

47

. Where more than three feet-manholes in sequence are to be bolted and sealed, every thir|

approval from the City Engineer.

d
manhole shall be vented two feet (2’) above the 1% fully developed floodplain or ten feet (10])
above the adjacent ground line, whichever is higher. The design engineer shall provide thp
elevation of the 1% fully developed floodplain. Vents shall include passive odor

False manhole bottoms shall be furnished and installed in all manholes constructed in advanc

of paving. These false manhole bottoms shall be placed at a time directed by the Constructio
Inspector, but will usually be constructed after all work is completed on the wastewatg
system including the air test, but prior to the final inspection. The contractor shall notify th
Construction Inspector when they intend to remove a false manhole bottom. The paving
contractor _and Construction Inspector will coordinate the removal of the false manholp
bottoms after the final appurtenance adjustment inspection.

™ = =5 1D

Manholes lids shall have pick slots only unless specified otherwise with city approval.

10.

Manholes with hinged lids shall not be permitted.

11.

Manholes in low points, undeveloped areas or near floodplains shall be bolted down,

gasketed, and water tight and/or built up 2’ above the fully developed floodplain.
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Spacing
1. Maximum manhole spacing for sewers with straight alignment and uniform grades should be
determined so as to assure continuous operation based on available cleaning equipment-,
and shall in no case exceed TCEQ spacing requirements.

2. The maximum manhole spacing shall be asfelews:five hundred feet (500’). Manholes on
curved sanitary lines shall be located at the point of curvature (PC) or the point of tangent and
have a maximum spacing of three hundred feet (300’) along the curve.

8 4-0" 650-Feet
10~ 4-6- 800-Feet
15" 5-0" 1,000 Feet
21 50" 1,000-Feet
36" 6-0" 1,000 Feet

Manhole Abandonment

1. Remove frame, lid and cone

2. Cutand plug all abandoned sewer mains at manhole

3. Fill bottom up to two inches (2”) above the top of any prior openings with 2000 psi concrete.

4. Backfill and compact manhole cavity with sand and/or gravel.

5. Repair surface to match existing area.

6.01.04. Etching
The face of the curb shall be etched with aa-"MH" to mark the location of all manholes. The letters shall be a
minimum of 3three inches (3”) high. This is to be done by the utility contractor using a marked-up set of plans. The
location of the etching shall be along a line that intersects the center of the manhole cover and is perpendicular to
the centerline of the street. For manholes located in intersections the curb shall be stamped at the closest location
to the manhole.

6.01.05. Sanitary Sewer Layout
All sewers shall be laid in straight alignment where possible with a uniform grade between the manholes. In those
cases where horizontal curvature must be utilized to serve a particular area, the minimum radius of curvature shall
be two hundred feet (200'). Y i

JCEQ andthefall ing—w tho mini
T 5 t ¥ t A

h rslopes-areaterthanthese ared
i Stopes£ t

1. Wastewater mains shall be located at least two feet (2’) off the back of curb, outside the
pavement.

2.  Wastewater mains shall be designed as straight as possible between manholes.
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Ga

3. Wastewater mains running parallel with the right-of-way shall match change in streq
direction. When streets have horizontal curvature, curved sewers are acceptable to maintaip
parallel alignment with a roadway.

4.  Minimum cover for a public wastewater main shall be four feet (4’).

5. In general, the minimum depth for a wastewater main to serve a given residential proper
with a four inch (4”) lateral shall be three feet (3’) plus 2% times the length of the house Iattiaft
This for a house one hundred and thirty five feet (135’) from the wastewater main, depth
would be 3'+2.7=5.7". The depth of the flow line of the wastewater main then should be g
least 5.7’ below the elevation of the ground at the point where the service enters the housg.
Profiles of the ground line twenty feet (20’) past the building line will be required to verify thqt
this criterion is met.

3

6. No vertical bends or vertical curves shall be allowed between manholes.

7. A parallel wastewater main shall be required for wastewater lateral connections oh
wastewater mains deeper than twelve feet (12’)

8. Wastewater mains shall be placed on such a grade that the velocity is not less than two fedt
per section (2 fps) or more than ten feet per second (10 fps) at design peak flow. The following
table of values may be used. .

Table 6 1: Sanitary Sewer Minimum Slopes

Minimum Slope in Feet Per

Sewer - Diameter 100 Feet

4-inch in the right-of-way | 1.000
(service only)

6-inch (service only) 0.500
8-inch 0.330
10-inch 0.250
12-inch 0.200
15-inch 0.150
18-inch 0.110
21-inch 0.090
24-inch 0.080
27-inch 0.060
30-inch 0.055
36-inch 0.045

*The slopes were calculated using Manning’s Equation and a roughness coefficient of 0.013.

6.01.06. Flow Line
The flow line into a manhole must net-be_either greater than 6 inches above the flow line out;
must-be-greater_and less than 2 foot above the flow line out. Manholes where the flow line in is greater than 2tw
feet (2”) above the flow line out shall be outside drop manholes.

6.01.07. Sewers
Sewers shall be located in the right-of-way as per standard detail and shall be a minimum of fivefour feet (5'4") dee|:)
to the top of pipe.

6.01.08. Cleanouts
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Standardlf allowed by the City Engineer, cleanouts shall be constructed at the ends of all sanitary sewers where a
manhole is not provided. A 2'-0" x 2'-0" x 4" reinforced concrete pad (#3 rebar) shall be placed around all cleanouts.
The curb location shall be stamped with “CO” in letters a minimum of three (3) inches high.

6.01.09. Specifications
All pipe manholes, cleanouts, embedmentsembedment materials, testing procedures, and other improvements,
associated with the installation of the sanitary sewerage system improvements shall be furnished and constructed
in conformance with the applicable specifications of A.S.T.M., A.N.S.I., W.E.F. and N.S.F., latest editions.

6.01.10. Final Grade
Manholes and cleanouts shall be adjusted to final grade prior to placement of permanent paving.

6.01.11. Infiltration & Inflow
Each manhole shall be furnished with an inflow and infiltration barrier apparatus (see approved material list)
between the cone and support frame of the manhole system. The apparatus includes a barrier, a manhole insert,
and seal that restricts the inflow and infiltration of water or other debris into the interior of the manhole system. All
manholes shall be equipped with a non-collapsible rainstepperrain stopper installed between the lid and ring.
RainstopperRain stopper manufacturers shall be approved by the City.

6:01.11.-6.01.12. Extend to the Borders of the Subdivision
All 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 such extensions are required for service within the
subdivision.

6:01:12-6.01.13. Service Laterals
All service laterals below proposed areas to be paved shall be installed, tested and properly backfilled prior to the
subgrade preparation and pavement construction.
Service laterals for residential subdivisions shall be installed to the right of way and extended to the building pad
and extended 3’ above grade unless the home construction is happening simultaneously. When the building
contractor and plumber connect to the sewer service, a cleanout shall be installed to city standards and inspected
by the city prior to acceptance. All repairs shall be made prior to acceptance of the home if there are any service

6-01.13-6.01.14. Lateral Locations Stamped
All lateral locations shall be stamped into the curb by the utility contractor with an "S" at the point the lateral crosses
the curb. Lettering shall be at least three inches (3") high.

6-01-14-6.01.15. Service Lateral used for the Discharge of Industrial Waste
Any service lateral used for the discharge of industrial waste into the City's sanitary sewer collection system shall
have a control manhole constructed and maintained by the discharger of the industrial waste. The control manhole
shall be constructed downstream from any storage tanks or pretreatment works and shall be used by the City for
sampling and monitoring the industrial waste. The control manhole shall be constructed in a location where City
personnel are not restricted from access. The control manhole shall be located within the Right-of-way or the
industry must provide an easement.

6:01.15-6.01.16. All Residential Sewer Services
All residential sewer services shall be 4four inch (4”) SDR-35 pipe located on the lot; line between two lots or ten
feet down-stream(10’) downstream from the center of the lot when common lot lines won’t work with the layout.
Services shall be extended into the lot with a plug and green sewer detector tape at the end of the line._For new
developments, extend the PVC clean-out thirty-six inches (36”) above finished grade with plug. The cleanout shall
be installed at the customers side of the property line.
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6.01.17. All Other Sewer Services J
All other sewer services shall be six inch (6”) SDR-35 pipe and directly connect to a manhole. If no manhole is presert
along the main, then a manhole shall be built over the existing main.

6-01.16-6.01.18. Depth
Sewer services shall be no deeper than 6+te-seven (7) feet unless otherwise specified. Services that cross roads muit
be compacted and densities taken.

6-01.17-6.01.19. 150 psi Rated Sewer Line
When a 150 psi rated sewer line is required due to its proximity to a water line (less than 9’ horizontally), the 150
psi rated pipe shall terminate at a manhole on each end. All changes in pipe inside diameter shall require a manhole
at the junction.

6-01.18-6.01.20. Sanitary Sewers Specifications

Standards

Sanitary sewer mains shall be constructed of polyvinyl chloride (PVC) pipe and shall conform to the
specifications of ASTM D 3034, SDR 35, or equal. Joints for the PVC pipe and fittings shall be compression
rubber gasket joints. The bell shall consist of an integral wall section with factory installed ring securely
locked in bell groove to provide positive seal under all installation conditions. Fittings and accessories shall
be manufactured and furnished by the pipe supplier, or approved equal, and shall have bell and/or spigot
configuration identical to that of the pipe. If the sanitary sewer main is greater than fourteen feet (14’)
deep, SDR-26 or equal shall be used. Domestic products only.

Connections
Connections shall be made with fabricatedprefabricated fittings. Field-glued connections are not aIIowed.
When PVC pipe passes through a manhole wall, a positive water-tight connection shall be made.
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The PVC pipe shall be placed on a six-inch (6") layer of crushed rock, rounded gravel bedding material. The
trench shall be backfilled with a minimum of six inches (6") of gravel/rock on the sides and six inches (6")
gravel/rock over the top of the pipe and consolidated to a minimum of 95 percent standard proctor density.
This is basic Class "B" embedment as defined by ASCE Manual No. 37 and AWWA C900-75 and ASTM C2321,
with five percent (5%) maximum MandrellMandrel Test to be performed. The embedentembedment
material is further defined as follows:

1.9. 95% of Material Passing 3/4" Screen

2:10.  95% of Material Retained on No. 4 Screen

Standard Details and Specifications
The encasement, embedment, and backfill requirements for PVC pipe, and ductile iron pipe shall conform
to the standard details and specifications of the City.

6-01-19-6.01.21. Tests
Testing

Prior to aceeptance;placement of paving and prior to final acceptance (depending on potential damages

(i.e. franchise, grading, paving etc.), the sanitary sewers shall be subject to T.V. camera, air (in accordance

with American Water Works Association [AWWA]), and MandrellMandrel tests. Force mains shall be tested
at 150 psi for four (4) hours. Testing time_for gravity lines shall be determined by the City Inspector.

Payment of all Expenses

Any developer or contractor causing infiltration or in-flow into the City's sanitary sewer system, either
knowingly or unknowingly, shall be required to pay all expenses incurred by the City due to said infiltration
or in-flow as determined by the City.

6.01.22. Wastewater Flows

If project specific wastewater flow projections or actual flow measurements are not available for a development

the criteria in the below table shall be used to calculate average daily wastewater flows. This criteria meets or

exceeds the minimum requirements as set by TCEQ in Title 30 of the Texas Administrative Code, Part 1, Chapter 217,

Subchapter C, Rule 217.32(a)(3).

e

Apartment ¢ 3.0 persons/unit 306 gpd/unit
e 102 gallons per person per day

Residential/ ¢ 3.5 persons/unit 357 gpd/unit

Town Home/ e 102 gallons per person per day

Patio Home

Hospital (beds) ¢ 200 gallons per bed per day 200 gpd/bed

Nursing Home or other Institution e 100 gallons per day per bed 100 gpd/bed

(beds)

Commercial / Industrial/ Office ¢ 1 person per parking space, or 20 gpd/unit
¢ 1 person per 400 s.f. of building
e 20 gallons per person per day

School ¢ 20 gallons per student per day 20 gpd/unit
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*gpd = gallons per day
Ideally flow monitoring should be used to determine the relationship between the peak flows and the average dail
flow for each area of a wastewater system. In the absence of flow monitoring data a standard peaking factg
relationship can be utilized. The Dallas Water Utilities (DWU) method will be used unless specified otherwise by th
City Engineer. This method applies a peaking factor based on pipe size that varies 3.0 to 4.0. The peaking factor
applied to the average daily flows and considers infiltration and inflow.

2L

Less than 18” 4 Full
18" through 30” 3.5 Full

w
o
=4

Larger than 30”

6-01.20-6.01.23. Lift Stations
Design

All lift stations shall be designed and constructed with two or more sewage pumps, and the stations shall
be capable of pumping the design maximum flow with the largest pump out of service. Detailed design
data, plans, and specifications of the pumps shall be submitted to and accepted by the City Engineer pridr
to the installation of the lift station.

Additional Design
The lift station site design shall also include the following:
1. Auto dialer with active telephone service,
2. SCADA system and all required antennas and electronics to connect to city systems,

3. A metering system,

’ [T ; ’ : ’
7

4. A fence of 8 decorative metal with curved bars at the top towards the outside. Substitutiop
of other materials shall be approved by the Director of Public Works.

4-5. Gates approved by the CityDirector of Public Works, and

5.6. Paved access.

The City utilizes Xylem for pumps & equipment and Prime Controls for SCADA. For use of othdr
manufacturers obtain approval from the Director of Public Works.

6:01.21.-6.01.24. Force Mains

Materials
All force mains shall be polyvinyl chloride or ductile iron water pipe. Ductile iron pipe shall be minimum
class 50, with rubber gasket joint, and shall have a cement mortar lining, with a seal-coat of bituminous
material or may have a polyethylene lining.

Design
At design for average flows, a cleansing velocity of at least two (2) feet per second shall be maintained.
Automatic air relief valves shall be placed at high points in the force main.

6.01.25. Dumpster Drains
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Should a dumpster pad/enclosure require a drain/inlet or should the area need to be washed out, then a drain shall
be provided and routed to the wastewater system and not the storm drainage system. Dumpster enclosures shall
be designed and constructed to prevent the site drainage from entering the enclosure in order to limit the amount
of rainwater that would enter the wastewater system.

Section 7. Water

Subsection 7.01. Basic Requirements

7.01.01. General
The intent of the water system design requirements is to list minimum requirements for public water distribution
and transmission system facilities and appurtenances. Private fire service mains shall also be designed according to
these water system design requirements, the City’s Fire Code and the National Fire Protection Association (NFPA)
24: Standard for the installation of Private Fire Service Mains and Appurtenances, latest revision.
Design criteria for all water systems shall comply with Texas Commission on Environmental Quality (TCEQ) Chapter
290, Subchapter D (Rules and Regulations for Public Water Systems); latest revision. Chapter 290 is included in Part
| of Title 30 of the Texas Administrative Code.
Water mains shall be sized and extended through the limits of a development to serve adjacent properties.
Dead end water mains are not allowed unless approved in writing by the City Engineer or designee; however, if
approved, an automatic flushing device shall be provided. Automatic flushing devices shall drain via a pipe system
to the storm sewer system..

7-01.01-7.01.02. Water Mains Standards
All water mains inresidential-areas-shall be a minimum of sixeight inches (68") in size and looped with sixeight inch
(68") minimum diameter mains at intervals not to exceed one thousand feet (1000'). “Where-intervals-between

Water mains in industrial and commercial areas shall be AWWA €900 Class 151 (DR18) PVC pipe, a minimum eight
inches (8") in size and be connected to an eight inch (8") or larger main that connects to pump stations or elevated
storage reservoirs-every-six-hundredfeet{600)-. Where dead-ends must exist, eight inch (8") or larger mains shall
be installed with a flush valve or fire hydrant installed. The minimum lirits-setferth-inthe-abevedead end main of
six hundred feet (600°) shall not be exceeded except upon the specific approval by the Director of Planning, City
Engineer, Director of Public Works-Birector, and the Fire Chief, but in no event shall these requirements be less than
the minimum required by the State Board of Insurance or the Fire Prevention and Engineering Bureau of Texas.

Horizontal and Vertical Alignment

1. Water mains shall be installed a minimum of two foot (2’) from back of curb, as measured to
the centerline of pipe

2. Water main locations can be adjusted based on existing field conditions with approval from
the City Engineer.

3.  Water mains shall be designed to minimize bends and fittings and follow right-of-way
alignments or roadway centerline curves at a uniform distance from the edge of right-of-way
or centerline or back of curb.

4. Water mains shall transition around stormwater inlets to provide at least 1’ clear between the
outside of the pipe and the back of the inlet. The transition shall be made via a series of
horizontal curves.
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A clearance of eighteen inches (18”) shall be maintained when crossing storm drain systemi.

Where a minimum clearance cannot be achieved, water mains shall be encased in six inchgj§
(6”) of concrete in accordance with the standard detail.

Lines less than twelve inches (12”) in diameter, within developed areas, shall have a minimum

cover of four feet (4’), within undeveloped area six feet (6’) shall be required.

™

Lines between twelve inches (12”) and twenty inches (20”) within developed areas, shall hav

a minimum cover of five feet (5’), within undeveloped area six feet (6’) shall be required.

Lines greater than twenty inches (20”) within developed areas, shall have a minimum cover gf

six feet (6’), within undeveloped area seven feet (7’) shall be required.

Water mains shall be designed as straight as possible following the existing or proposed gradp

10.

at the minimum depth of cover. Bends shall be provided where vertical slope changes exceefl
eighty percent (80%) of the manufacturer’s joint deflection.

Excessive high points that trap air and restrict water flow shall be avoided.

Separation Distance Between Water and Wastewater

1.

The separation distance between water mains and wastewater mains, manholes or othdr

11.

appurtenances is governed by Title 30 of the Texas Administrative Code, Part 1, Chapter 290,
Subchapter D, Rule 290.44(e) and Chapter 217, Subchapter C, Rule 217.53(d).

Water mains shall have a minimum separation distance of nine feet (9’) in all directions from

12.

T

wastewater collection facilities. Separation distances shall be measured from the outside
surface of each of the respective facilities.

If the minimum separation distances cannot be achieved for parallel water and wastewatdr

13.

mains, the separation distances may be reduced if the material of the wastewater main has g
minimum pressure rating of 150 psi. In these cases, the water main shall be placed above the
wastewater main with minimum separation distances of four feet (4’) horizontally and twp

feet (2’) vertically.

If the minimum separation distances cannot be achieved for crossing water and wastewatdr

14.

mains, the separation distances may be reduced under two scenarios:

a. The wastewater main has a minimum pressure rating of 150 psi.

b. The water or wastewater main is cased for a minimum of eighteen feet (18’) with a casing
pipe having a minimum pressure rating of 150 psi.

Under each scenario, the water main shall be centered on the wastewater main crossing with
a minimum separation distance of twelve inches (12"”).

When water mains are designed to be closer than nine feet (9’) to wastewater manholes thg

15.

water main shall be cased as described in section 2.1.3D above.

Residential water and sewer service lines shall be ten feet (10’) apart.

Average Daily Water Demands

Apart from project specific water demand and/or actual flow measurements, the following values shall b

LI

used when calculating the average daily water Demands:

Table7 1
Land Use Design Calculation
Apartment 3.0 persons/unit 690 gpd/unit
230 gallons per person per day
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Residential/ Town Home/ Patio | 3.5 persons/unit 805 gpd/unit

Home 230 gallons per person per day

Hospital 720 gallons per day per bed 720 gpd/bed

Nursing Home or other Institution | 240 gallons per day per bed 240 gpd/bed

(beds)

Commercial/ Industrial/ Office 1 person per parking space, or 1 | 50 gpd/person

person per 400 SF SF of building

School 30 gallons per day per student 30 gpd/student

701.02.-7.01.03. Fire Hydrant Flush Values

Install automatic flush valve where-neecessaryat the end of dead end mains.

7-01.03-7.01.04. Water Main Testing
The water mains shall be tested at 150 psi for four (4) hours in accordance with AWWA testing standards.

7-01.04-7.01.05. Fire Hydrant
Fire hydrants shall conform strictly to the latest edition AWWA C502 Standard Specifications for Ordinary Water
Works Service dry-barrel fire hydrants with all bronze to bronze moving parts, except for changes or additions
specifically outlined as follows:

B-—Details
All fire hydrants shall have one 4 1/2” steamer nozzle and two 3 1/2” NST hose connections with the City's standard
threads. The main barrel valve opening shall not be less than five inches (5"), and shall be placed on connecting
mains of not less than eight inches (8") in diameter. Six inch (6") gate valves shall be placed on all fire hydrants leads.

C—Valves
Valves for fire hydrants shall be flangedbolted directly to the tees installed on the main, using either a flanged tee
and valve or a MJ with spool/retainer gland allowing the valve to be directly bolted to the tee. .

D.—Paint
All fire hydrant bonnets and caps shall be painted by the developer in accordance with the size of the water main in
which the fire hydrant lead is attached. The remainder of the hydrant above ground shall be painted aluminum.
1:16. 8-inch Main - Safety Blue

2:17. 10-inch main and larger - Standard Yellow

E—Operating Nut
The operating nut shall be a 1 1/2 inch pentagon nut, designed to prevent seepage of rain or sleet and the
accumulation of dust around the revolving nut. The operating nut shall conform to the standards now in use by the
City. The hydrant valve shall open by turning to the LEFT.

F—Operating Mechanism
The hydrant top or bonnet shall be free draining of a type that will maintain the operating mechanism in readiness
to use under freezing conditions. It shall be so designed as to make tampering difficult and shall be provided with
convenient means to afford lubrication to insure ease of operation and the prevention of wear and corrosion.

The body of the hydrant shall be equipped with a breakable flange, or breakable cast-iron flange bolts, just above
the grade-line.

H—ExtensionDesign
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All hydrants shall be of such design as will permit their extension without excavating in case of future grade changes.

L teefelepiDacion
The complete hydrant shall be of such design that when the hydrant barrel is broken through traffic collision, it may
be replaced without excavating or breaking the pavement. The barrel and operating mechanism shall be so designed
that in case of accident, damage or breaking of the hydrant above or near the grade level, the main valve will remain
reasonably tight against leakage or flooding.

¥ Waterway
Changes in shape or size of the waterway shall be accomplished by means of easy curves. The junctions of hose or
pumper nozzles with the barrel shall be rounded to ample radii. Exclusive of the main valve opening, the net area of
the waterway of the barrel and foot piece of the smallest part shall be not less than 150 percent of that of the net
opening of the main valve.

K—DBrain-orDrip-Valve |
Hydrants shall be provided with an automatic and positively operating, non-corrodible drain or drip valve so as to
drain the hydrant completely when the main valve is shut. A drain valve operating by springs or gravity is not
acceptable.

Operating stems whose threads are not located in the barrel or waterway shall be made of genuine wrought iron or
steel and shall be bronze bushed where passing through the stuffing box. Operating threads must be sealed against
contact with the water at all times regardless of open or closed position of main valve. All operating stems shall be
coupled opposite the break flange with a breakable coupling or coupled in such a way as to part without breaking.

M. 202 g ol |

Unless otherwise specified by the City, hydrants shall be furnished with "0" ring seals.

The hydrant head shall be constructed so that it may be rotated to face the nozzles in any desired direction. Fire
hydrants shall be adjusted to proper grade after placement of permanent paving and the steamer nozzle shall be
placed facing the street frontage.

O—Bronze Cap-Nut |
Hydrants closing with the pressure must have a bronze cap nut to seal the bottom end of steam threads against
contact with water.

P—Placement
loek-devices-orretainerglands—Thrust blocks shall be placed behind the hydrant so as not to block the we
“DO NOT” use plastic around bottoms of hydrants, not allowing the weep holes to drain.

Q. Reflectorand Stamp
A blue Stimsanite-Fire-Lite-reflector erappreved-egual-shall be placed in the center of the street opposite the firp
hydrants. “FH” shall be stamped on the curb at the location of the fire hydrant in letters a minimum of 3 inches high.

™

ep holes.

R—Flush-\Values
Automatic Flush valves shall be installed in cul-de-sacs where a fire hydrant is placed more than 186one hundrefd
feet (100’) from the end of the cul-de-sad. Flush valves shall consist of two inch (2””) copper_ or Poly SDR9, tapped tp

the main and run into a jumbo meter box with a female curb stop, pointed up.\ § - {Commented [GM1]: Need to modify

S—Drawings
If required by the City, the developer shall furnish drawings with complete detailed dimensions of the hydrant
proposed for the subdivision.
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Fire Hydrant Locations and Standards
1. Fire hydrants shall be placedinstalled within the area between the back of curb and front of
sidewalk with the use of grade lock devices or retainer glands (typically 2-3’ off the back of

curb).

2. Fire hydrants shall be installed at a minimum of ten (10’) away from the curb return for all

lecationsshown-n-the-plans—streets and fire lanes.

1.3. Each hydrant shall be set upon a slab of stone or concrete not less than four inches (4") thick
and not less than one (1) square foot of surface area. Where solid rock exists in the bottom of
the trench and same is excavated to the proper depth to form a foundation for the hydrant,
the slab of stone or concrete above specified may be omitted.

2:4. The hydrant shall be set perpendicular, and to the proper depth, and shall be carefully and
substantially blocked against firm trench walls using Class 2,000 concrete as herein specified.

3-5. There shall be placed around the base of the hydrant not less than seven (7) cubic feet of
sound broken stone or clean gravel, or other suitable material to provide sufficient reservoir
capacity so that the hydrant will completely drain when closed-

Fire Hydrant Flush Pad
A 6” reinforced concrete pad shall be placed twelve inches (12”) around the hydrant (min 30” in width) and
extending & tied to the back of curb.

Loop

Fire Hydrant leads exceeding one hundred (100’) shall be looped with a minimum eight inch (8”) line.

Fire Hydrant Installation Required before Erection of any Building
Fire hydrants shall be installed, tested and operable prior to a building permit being issued.

Easements
The owner of any commercial or industrial tract property contemplated for development on which fire
hydrants and water mains are to be installed shall provide easements to the City whereby the Fire, Police
and Water Utilities Departments of the City shall have ready ingress and egress to, from, and across such
property to any location on such property when necessary to extinguish a fire or to prevent the occurrence
of a fire or to maintain, service and inspect such fire hydrants and water mains that may be installed or
when such access to and from said property is essential to the preservation of life or property.

7.01.02. Gate Valves

Gate valves shall conform to American Water Works Association Specification C 509, or latest edition. Valves shall
be designed for a minimum water working pressure 150 pounds per square inch. Gate valves shall have a clear
waterway equal to the full nominal diameter of the valve and shall be opened by turning to the left. Each valve shall
have the maker's initials, pressure rating, and year in which manufactured cast in the body. Valves installed for future
service shall be in the closed position on stubeuts—stub outs. At least twenty feet (20’) of pipe shall be installed
beyond the valve and plugged.

All valves buried in the ground shall be provided with cast-iron valve boxes of proper dimensions to fit over the valve
bonnets and to extend to such elevation at or slightly above the finished street grade or ground line. Tops shall be
complete with adjustable covers. Valve boxes shall be set vertical and concentric with the valve stem and adjusted
to proper line and grade after placement of permanent paving. Any valve box which has so moved from its original
position as to prevent the application of the valve key shall be satisfactorily reset by the developer at his own
expense. A reinforced concrete pad of the dimensions 2'-0" x 2'-0" x 4" with #3 rebar shall be placed around all valve
boxes.
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7.01.04. Pipeline Markers
Pipeline Markers will be used to locate road crossings and cross country lines in rural areas.

7.01.05. Valve Markers
Valve markers shall be provided in rural areas.

7.01.06. Adequate Air Relief, Drain, and Flush Valves
Adequate air relief, drain, and flush valves must be provided for flushing, disinfection, daily operation requirements,
and repairs.

7.01.07. Conformance of Water System Improvements
All pipe, fittings, valves, services, embedment materials, testing procedures, and other facilities related to the water
system improvements shall be furnished and installed in conformance with the applicable specifications. A.S.T.M,
AW.W.A.,, A.N.S.I, latest editions.

7.01.08. Minimum FireflowFire flow

The minimum fireflewfire flow shall be as recommended by the State Board of Insurance.

7.01.09. Stamping “W”
All service locations shall be marked by stamping a "W" into the face of the curb where the service intersects the
curb. All lettering shall be a minimum of 3 inches high.

7.01.10. Stamping “V”
All valve locations shall be stamped into the face of the curb with the letter "V". All lettering shall be a minimum of
3 inches high. The stamp shall be located on a line that intersects the curb and valve box cover perpendicular to the
center line of the street.

7.01.11. Water Mains Twelve-Inch (12") in Diameter and Smaller
All water mains twelve inches (12") in diameter and smaller may be either ductile iron pipe, thickness Class 50
minimum, or polyvinyl chloride pipe as specified below, unless otherwise specified. Water mains larger than twelve
inches (12") may be constructed with either, PVC, ductile iron pipe, or other materials approved by the City Engineer.

7.01.12. Ductile Iron Pipe
The ductile iron pipe shall have a single rubber gasket joint, shall have a cement mortar lining of the "Enameline"
type, or approved equal, and shall have a minimum cover of sixty inches (60"). Water mains i :
andlargermay-be-eitherof ductile iron pipe; shall have a thickness Class 50 minimum, with cement mortar lining;
and reinforced concrete steel cylinder pipe, Class 150 minimum. Ductile iron pipe or pvc with approved casing shajl
be required in all bores, in unstable solid conditions (expansive clays, unstable subsoil), in or near creeks or where
lines must be installed at shallow depths (less than 36").

The ductile iron pipe shall be centrifugally cast in metal molds in accordance with the latest edition of the applicable
specifications of ANSI A21.5 (AWWA C151) and Federal Specification WW-P-421c. The joint details shall be in
accordance with the applicable specifications of ANSI A21.11 (AWWA C111), latest edition. All ductile iron pipe shall
be pelywrappedpoly wrapped as recommended by the manufacturer .

7.01.13. Polyvinyl Chloride (PVC) Pipe
Polyvinyl chloride (PVC) pipe may be installed for water mains in the public water utility system.

PVC Pipe and Fittings

1. PVC pipe shall be new, manufactured in the United States of America, and shall conform to
the current specifications of AWWA €900 Class 150 (DR18) PVC pipe with cast iron outside
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dimensions and with rubber ring joints. PVC water pipe shall be listed by Underwriters
Laboratories and approved for use in cities and towns of Texas by the State Board of Insurance.
The rigid PVC pipe shall bear the seal of approval (or "NSF" mark) of the National Sanitation
Foundation Testing Laboratory for potable water pipe.

2. Provision must be made for contraction and expansion at each joint with a rubber ring and an
integral thickened bell as part of each joint. Pipe and fittings must be assembled with a non-
toxic lubricant. Pipe shall be made from NSF approved class 12454-A or B PVC compound
conforming to a minimum ASTM resin specification D 1784. PVC pipe shall be Class 150 (DR
18) and meet the physical dimensions as shown on the following list.

Table 7 2: PVC Physical Dimensions

Class 150 (DR-18) Nominal Wall

Nominal Size (Inches) Outside Diameter (Inches) Thickness (Inches)
6 =00 £0s
8 9.05 0.533
10 11.10 0.654
12 12.20 0.777

3. PVC pipe shall be designed for a minimum 150 p.s.i. water pressure, plus 35 p.s.i. surge
allowance. Service connections shall not be made by direct tapping for service lines; a brass
tapping saddle shall be used to tap service lines.

PVC Pipe Special Embedment

1. PVC Pipe shall be placed on a six inch (6") layer of cushion sand.

4. Thetrench shall be backfilled with a minimum of six inches (6") of sand on the sides and twelve
inches (12") of loose sand over the top of the pipe and consolidated to a minimum of 95
percent standard proctor density. This is basic - Class "B-3" as defined by ASCE Manual No. 37
and AWWA C900-75. Final backfill is to conform to Section W.4.16.1, or Section W.4.16.2. The
Class "B" embedment material is further defined as follows:

a. 95% of Material Passing 3/4" Screen
b. 95% of Material Retained on No. 4 Screen
c. Cushion sand acceptable by the City

5. Tracer tape, blue in color, similar to Terra Tape or an approved equal "D" DETECTABLE, shall
be installed in the backfill material twenty four inches (24”) over the top of all water mains in
accordance with the manufacturer's recommendations.

7.01.14. Fittings
Fittings shall be ductile iron with mechanical joints and shall be cement-lined and coated with a seal-coat of
bituminous material, unless the pipe material is reinforced concrete steel cylinder, in which case special fitting shall
be furnished. MegalugMega-lug flanges (or equivalent) shall be used. All ductile iron fittings shall conform to the
applicable standards and specifications of ANSI, latest edition. The use of imported fittings and appurtenances shall
be prohibited.

7.01.15. Water Services
WaterSingle water services shall be placed on property line opposite from the sanitary service. At a minimum, 3/4”
CC thread, 3/4” comp x CC thread corporation stop,, 3/4” copper, 3/4” curb stop compression x female thread, and
3/4” locking angle stop. The top of the angle stop shall be 7-1/2” below the top of the meter box.
Bullhead water services, when absolutely necessary, shall be placed on property lines to serve two lots. It is the
preference of the Public Works Department to utilize single services whenever possible. A service consists of a

Effective Date: 12/5/2019 Section 7: Water
Time Stamp: 11/13/2019 12:10 PM Page 40 Of 54



(4

A\ | /
Engineering Standards Manual IIII CORI NTH City of Corinth

TEXAS

bronze or brass tap saddle with 1” CC thread, 1” comp x CC thread corporation stop, 1” copper, 1” curb stop
compression x female thread, and a bull-head 7-1/2” wide with male thread on all three sides and two 3/4” lockin
angle stops. The top of the angle stop shall be 7-1/2” below the top of the meter box. The meter box shall be

The City will allow the use of poly pipe for water services as individually approved by the Director of Public Workis

and/or City Engineer.

7.01.16. Where Single Services Exist
Where single services exist they shall be placed on property line with a 1” line and reduced at the angle stop.

7.01.17. Where a Dual Service Intersects a Manhole or Hydrant
Where a dual service intersects a manhole, inlet or hydrant, two singles shall be brought up to both sides of thle
object with the same specifications as single services.

7.01.18. Thrust Blocking

Thrust blocking shall be installed behind fire hydrants, elbows, and tees-witheut-plastiec-wrap-. Poly wrap all ﬁttinds
prior to thrust blocking installation. (2 layers of

All pressurized water and wastewater mains shall be restrained against thrust forces due to change in pipeling
diameter or alignment in order to prevent joint separation or movement.

Thrust restraint shall be accomplished by concrete thrust blocks and restrained joints

All valves, fittings and changes in elevation shall have concrete thrust blocks and restrained joints installed.
Thrust blocking shall be Class “B” concrete and sulfate resistant. It shall be able to withstand a minimum 200 psi tegt
pressure with a minimum safety factor of 1.5 without exceeding the soil bearing capacity.
Restrained joints lengths shall be calculated to withstand a minimum 200 psi test pressure with a minimum factdr
of safety of 2.0.

All calculations are based on internal pressure of 200 psi for ductile iron and P.V.C.
Volumes of thrust blocks are net volumes of concrete to be furnished. The corresponding weight of the concrete is
equal to or greater than the vertical components of the thrust on the vertical bend.

Pour concrete for block against undisturbed earth

Dimensions may be varied as required by field conditions where and as directed by the Engineer.
The soil bearing pressure are based on 1000 Ibs/s.f in soil and 2000 lbs./s.f in rock.

Use polyethylene wrap or equal between concrete and bend, tee or plug to prevent the concrete from sticking to if.
For standard fittings, concrete shall not extend beyond joints.

The following technical references are available for calculating thrust restraint systems:

1. AWWA Manual M9: Concrete Pressure Pipe by AWWA, Latest Edition.

AWWA Manual M11: Steel Pipe — A Guide for Design and Installation by AWWA, Latest Editior).

2
3. AWWA Manual M23: PVC Pipe — Design and Installation by AWWA, latest Edition.
4

Thrust Restraint for Ductile Iron Pipe by Ductile Iron Pipe Research Association (DIPRA), 2006,
or Latest Edition.

5. Thrust Blocking, National Fire Protection Association Standard 24, standard for the Installatioh
of Private Fire Service Mains and Their Appurtenances, 2007 Edition

7.01.19. Testing
Water Quality and Testing: Water mains shall be designed to provide adequate circulation by looping water mains
to prevent odor, taste and color problems associated with stagnant water. Disinfection must be performed ip
accordance with American Water Works Association (AWWA) requirements. Water samples shall be collected anfl
submitted to a City approved laboratory by the Contractor. The water main will remain out of service until the watgr
mains have been tested and approved for public consumption. In general, bacteriological tests are performed witgF
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passing results after the lines have been pressure tested. One water sample per each street name or as approved by

the City Engineer.
The contractor shall be responsible for the following:

1. Cleaning pipes by purging using the flushing method or the poly-pig method to enter and exit
at approved strategic locations if possible and as per NCTCOG item 506.7 specifications, to
include all equipment, materials, fittings and labor.

2. Water samples may be taken after the pressure test and chlorine has been injected and sat
for a 24 hour period. Water samples can be taken by the City erby-the-Contracter-Inspector.
Test Results shall be sent to City of Corinth, 3300, Corinth Parkway, Corinth, Texas 76208
Attention: Utilities Superintendent- and Construction Inspector.

™~

3. Hydrostatic test as per NCTCOG item 506.5 specifications.

4. All temporary test points are to have corporation stops at the main.

5. Alltemporary testing and chlorination points shall be removed at the corporation prior to final
acceptance.

The contractor shall provide backfill, density and concrete testing for all projects unless specified otherwise. All
reports shall be turned in to the Inspector within five (5) working days.
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Section 8. Miscellaneous Utility
Subsection 8.01. Trenchless Construction (water and wastewater)

Launching and receiving pits for trenchless construction shall be a minimum 5’ from the edge of pavement.

Location, size, depth of the pit shall be evaluated during the design of the project and prior to City review.

Horizontal Boring — Shall require a steel casing pipe with minimum yield strength of 35,000 psi and minimum wall
thickness of a quarter of an inch (1/4”). Actual wall thickness shall be designed based on a highway loading of HY-
20, a maximum deflection of 5% and a minimum factor of safety of 2.0.

Pipe Jacking — Pipe shall be designed to withstand all jacking forces with a factor of safety of 2.0 during construction.

Subsection 8.02. Creek Crossings

1. All water and wastewater mains crossing under a flowing stream or semi-permanent body d
water such as a marsh or pond shall be encased with concrete or steel casing pipe ip
accordance with Horizontal Boring, or approved equal.

=

2. Wastewater main crossings shall include a manhole on each side of the creek crossing beyonf
the erosion hazard setback.

3. Water main crossings shall include a valve beyond the erosion hazard setback on each side.

4. Water mains installed under and across creeks or ditches shall be designed according to thg
following:

a.  Water mains with less than 4’ of cover shall be protected by Class PC concretp
encasement a minimum of ten feet (10’) past the top of the embankment on each side.

b. Trench backfill under creeks and ditches shall consist of flow-able backfill in accordance
with NCTCOG Item 504.2.3.4.

c. Rock bottom Creeks with ditches shall include a six inch (6”) concrete cap at the surface
in accordance with NCTCOG Item 504.5.2.14.

5. Bank stabilization shall be required at all crossings and shall consist of a pervious armorefd
surface to resist scour and shear forces on all disturbed areas.

Elevated crossings for water and wastewater mains should be avoided.

Subsection 8.03. Corrosion Protection

Corrosion protection should be considered on all water and wastewater mains.
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Section8.Section 9. Sidewalks

Subsection-8.01.Subsection 9.01. General

8.01.01-9.01.01. Construction
All concrete for sidewalks shall be placed on a two inch (2") sand cushion and shall be reinforced with #3 rebar_ on-
center each-way.
Sidewalks shall be a minimum of five feet (5’) wide in all areas. Sidewalks along I-35E shall be a minimum six feet (6)
wide and constructed outside of the TxDOT ultimate right of way.

8:01.02--9.01.02. Slope
Longitudinal slope of sidewalks shall be that of the curb adjacent to the sidewalk. The transverse slope of the
sidewalk shall be no more than 1/4-inch per foot sloping toward the curb. The maximum ground slope from the edge
of the sidewalk on the property line side shall not exceed A 34:1 slope. If it does exceed a 34:1 slope, a retaining
wall, that is acceptable to the City, shall be provided on the property line.
All sidewalks shall conform to the requirements of the Americans with Disabilities Act (ADA).

8.01.03-9.01.03. Construction Joint
A construction joint shall be placed where the sidewalk connects to the backs of curbs and driveways.

Subsection-8.02.Subsection 9.02. Sidewalk Routing

9.02.01. FhefollowingspecificationsLocation
A—Sidewalks shall apphy

J—Ramp-to-be 4-inwidth:

2 p ith Class AN i

S—Curbreturrshatrateh-existingeurb-heishtofthestreetgenerally designed and taperto-theconnecting
Wt EVV-E = ;: m g

6.—Streetshallbe blocked-out{max—12"}-and-dowels-installed-

9 At-no-timeshal-thewalk rllnk\ing para“ Htothe-street-be-galt rn/", urless- one foot (1’) off the ri_ght-of—

way. Curvilinear sidewalks shall be approved on a case by case basis. Widening the Eity-to—aveid
e

Surface-ofwaltksidewalk may be eearseandribbed-te-provide-extra-tractionrequired if alignment varies from the one
foot (1) off the right of way spacing.

9.02.02. Ramps
Ramps shall be designed to meet ADA, TDLR, and TAS standards
The City’s minimum standards are as shown on the current version of the TxDOT standards PED-18 Pedestrian
Facilities-Curb Ramps (or most recent) Link to TxDOT Standards
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Seetion-9.Section 10. Retaining Wall Construction

Subseetion9-01-Subsection 10.01.  Design

9.01.01.-10.01.01. Construction Standards
A retaining wall shall be designed and constructed using a cantilevered reinforced concrete structure, masonry
gravity structure, or stone gravity structure, capable of supporting the live load and dead load forces. Brick may be
used as a facing material on a concrete retaining wall, but shall not be used as a structural element of the wall.

9.01.02--10.01.02. Development Standards
If a retaining wall is to be constructed in a new subdlwsnon the design of the retalnlng wall shall accompany the site
development constructlon plans W : shed-byp

The following items shall be in_cluded with the submittal for retaining wall over four (4) feet in height:

1. A site specific geotechnical report, sealed and signed by a licensed geotechnical engineer licensed in th
State of Texas. The geotechnical report shall include soil parameters to be used in the design of thﬁ
retaining wall for sliding and overturning stability. Additionally, global stability analysis shall be included ip
the geotechnical study for retaining walls with a retained height of over 10 feet or immediately adjacent tp
a stream or ponded water.

2. Structural calculations, sealed by a licensed professional engineer in the State of Texas, for the propose
retaining wall that utilize the parameters provided in the geotechnical report indicating that the retainir:E
wall is stable in sliding, overturning, and internal failure modes.

3. Retaining wall plans, sealed by a licensed professional engineer in the State of Texas, with dimensions anfd
reinforcing in accordance with the structural calculations.

Tiered retaining wall systems shall be spaced with clear dimension between the farthest structural element of th
lower wall (including back of footing, reinforced zone, etc.) and the leading structural element of the upper wi
(including wall toe, leveling pad, etc.). The clear dimension shall be a minimum distance equal to the clear height af
the lower wall.

Avoid placing retaining walls at the top of slopes of greater than 10 (horizontal) to 1 (vertical). If a retaining wa
must be placed at the top of a slope greater than 10 to 1, the wall shall bear below the bottom of the slope and th
soil in front of the wall shall be neglected in the calculations for the wall.

Subsection9.02.Subsection 10.02.  Prohibited Material
Timber material is prohibited for use as any part of a retaining wall, regardless of height.
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Section10.Section 11. Miscellaneous
Subseetion-10-01.Subsection 11.01. Trench Safety

In conformance with House Bills 662 and 665 as passed by the Seventieth Legislature Regular Session of the State of
Texas, all construction projects within the City of Corinth or its extraterritorial jurisdiction as provided by the
Municipal Annexation Act (Article 970a, Vernon's Texas Civil Statutes) shall contain provisions for trench safety. On
construction projects in which trench excavation will exceed a depth of five (5) feet, the uniform set of general
conditions must require that the bid documents and the contract include detailed plans and specifications for
adequate safety systems that meet Occupational Safety and Health Administration standards and that these plans
and specifications include a pay item for these same safety systems.
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FLOW IN PARABOLIC STREETS

W/2

Y
£ I
Qo = gutter discharge in c.f.s.
C = street crown.in feet
W = street width from face of curb in feet
Yo = depth of gutter flow in feet
Y = C — Yo (crown — depth)
n = roughness coefficient
So = street or gutter slope in ft. per ft.
Sp = spread of water in feet

Equation of Parabolic Street Section:

x = [ ((0.5W)2/a) x ¥ 11/?

Cross—Sectional Flow Area:

Area = CW + 2XY — WY
6 3 2

Wetted Perimeter:

Perimeter = W + 16C2 - X - 8Y2 + C

2 3W SX

Qo = 1.486 C (Areo/Perimeter)Z/3 (Slope)]/2
n

Plate 3
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Subsection 11.02. Abandonment of underground conduits

The abandonment of utility mains shall be of an approved method per NCTCOG Standard Specifications. All mains
shall be filled and grouted in their entirety or removed entirely, unless otherwise approved by the City Engineer.

Plugging the ends of the pipe will not be sufficient.
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