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AGENDA

V.

p-11 1.

p-22 2,
p.28 3.

ROCKWALL CITY COUNCIL REGULAR MEETING
Monday, October 07, 2019 - 4:00 PM

City Hall Council Chambers - 385 S. Goliad St., Rockwall, TX 75087

CALL PuBLIC MEETING TO ORDER

WORK SESSION

Hold work session with city attorney to hear briefing regarding recently passed state
legislation impacting cities.

Hold Work Session to discuss flag pole entry feature on IH-30

Hold work session to hear updates to the Engineering Department's "Standards of Design
and Construction" and receive City Council input prior to adoption.

EXECUTIVE SESSION.

THE CiTY OF ROCKWALL CITY COUNCIL WILL RECESS INTO EXECUTIVE SESSION TO DISCUSS THE
FOLLOWING MATTERS AS AUTHORIZED BY CHAPTER 551 OF THE TEXAS GOVERNMENT CODE:

1.

Discussion regarding legal issues pertaining to potential annexation pursuant to Section
§551.071 (Attorney/Client Consultation).

Discussion regarding legal matters pertaining to Breezy Hill pavilion pursuant to Section
551.071 (Consultation with Attorney).

Discussion regarding City Manager employee evaluation, pursuant to Section 551.074
(Personnel Matters)

Discussion regarding sale of real property in the vicinity of IH-30 pursuant to Section
§551.072 (Real Property) and Section §551.071 (Consultation with Attorney).

Discussion regarding sale of real property in the vicinity of John King Boulevard pursuant to
Section §551.072 (Real Property) and Section §551.071 (Consultation with Attorney).
Discussion regarding legal issues pertaining to a Facilities Agreement pursuant to Section
§551.071 (Attorney/Client Consultation).

Discussion regarding ballot nominations associated with elections to the Rockwall Central
Appraisal District Board pursuant to Section 551.074 (personnel matters)

Discussion regarding appointments to city regulatory boards, commissions, and committees
- specifically the Board of Adjustments - pursuant to Section 551.074 (Personnel Matters)
Discussion regarding the appeal to the Public Utility Commission filed by the cities of
Garland, Mesquite, Plano and Richardson against the North Texas Municipal Water District
(NTMWD) regarding water rates pursuant to Section §551.071 (Consultation with Attorney)

ADJOURN EXECUTIVE SESSION

V.

RECONVENE PuBLIC MEETING (6:00 P.M.)

City Council Agenda_Monday, October 07, 2019
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VL. TAKE ANY ACTION AS A RESULT OF EXECUTIVE SESSION

VIIL. INVOCATION AND PLEDGE OF ALLEGIANCE — COUNCILMEMBER FOWLER

VIII. PROCLAMATIONS

p-4411.

p.443 2.

Fire Prevention Month

Rockwall Fire Dept. Presentation of Life Saving Award to Tyra Winters

IX. OPEN FORUM

X. CONSENT AGENDA

p.445 1.

p.456 2.

p.465 3.

p.470 4.

p-472 5.

p.474 6.

Consider approval of the minutes from the September 16, 2019 regular city council meeting,
and take any action necessary.

Z22019-018 - Consider a request by Rob Whittle for the approval of an ordinance amending
Planned Development District 5 (PD-5) to change the garage setback requirements for an
11.003-acre tract of land identified as Lots 1-40, Block A, the Highlands Addition, City of
Rockwall, Rockwall County, Texas, zoned Planned Development District 5 (PD-5) for Zero Lot
Line (ZL-5) District land uses, situated within the SH-205 By-Pass Overlay (SH-205 BY OV)
District, located at the northwest corner of the intersection of SH-66 and FM-1141, and take
any action necessary (2nd Reading).

Z22019-020 - Consider a request by Todd Panzner for the approval of an ordinance for a
zoning change from an Agricultural (AG) District to a Commercial (C) District for a 11.85-acre
tract of land identified as Tract 1-1 of the J. H. Bailey Survey, Abstract No. 22, City of
Rockwall, Rockwall County, Texas, zoned Agricultural (AG) District, situated within the SH-
276 Overlay (SH-276 OV) District, generally located south of the intersection of Green Circle
and SH-276, and take any action necessary (2nd Reading).

Consider awarding a bid to All Seasons Foam Coatings and authorizing the City Manager to
execute a Contract for a new Liner for the Harbor Fountain in the amount of $142,500 to be
funded out of General Fund Reserves, and take any action necessary.

Consider awarding a bid to B&B Concrete and authorizing the City Manager to execute a
Contract for the removal and replacement of 4,200 sf of concrete trail at Myers Park in the
amount of $59,600 to be funded out of the Recreation Development Fund, and take any
action necessary.

P2019-037 - Consider a request by Dub Douphrate of Douphrate & Associates, Inc. on behalf
of Carla Rankin Real Estate Holding for the approval of a final plat for Lot 1, Block A, Rankin
Addition being a 0.29-acre tract of land identified as Tract 22 of the J. Strickland Survey,
Abstract No. 187, City of Rockwall, Rockwall County, Texas, zoned Residential Office (RO)
District, situated within the North SH-205 Overlay (N. SH-205 OV) District, addressed as 4035
N. Goliad Street [SH-205], and take any action necessary.

City Council Agenda_Monday, October 07, 2019
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p-479 7.

p-485 8.

p-487 9.

p-489 10.

p.503 11.

p.517 12.

p-525 13.

p-527 14.

p-539 15.

P2019-038 - Consider a request by Bryon Connally of CBG Surveying Texas, LLC on behalf of
Shannon McCord Riddell for the approval of a replat for Lot 1, Block A, Goliad-Riddle
Addition being a 0.4079-acre tract of land identified as Lot C, Block 117, B. F. Boydston
Addition, City of Rockwall, Rockwall County, Texas, zoned General Retail (GR) District,
addressed as 501 S. Goliad Street, and take any action necessary.

Consider awarding a bid to Play Works - Playwell Group and authorizing the City Manager to
execute a Purchase Order for new shade canopy at Tuttle Sports Complex Playground in the
amount of $38,853 to be funded out of the Recreation Development Fund, and take any
action necessary.

Consider awarding a bid to MHC Kenworth and authorizing the City Manager to execute a
Purchase Order for a new Brush Truck in the amount of $190,462.32 for Streets and
Drainage Operations to be funded out of General Fund Reserves, and take any action
necessary.

Consider authorizing the City Manager to execute a contract with the Texas Department of
Transportation, Aviation Division for participation in the Routine Airport Maintenance
Program (RAMP) at the Ralph M. Hall / Rockwall Municipal Airport, with matching funds for
the grant to be provided by the Airport Operating Budget, and take any action necessary.
Consider authorizing the City Manager to execute a contract between the City of Rockwall
and STAR Transit for transportation services for fiscal year 2020 in the amount of $109,884
to be funded by the Administration Department Operating Budget, and take any action
necessary.

Consider authorizing the City Manager to execute a contract with Meals on Wheels Senior
Services for certain nutritional and senior service programs for fiscal year 2020 in the
amount of $40,000 to be funded from the Administration Department Operating Budget,
and take any action necessary.

Consider awarding a bid to Freightliner/CLS Equipment Co. and authorizing the City Manager
to execute a Purchase Order for a new Vac Truck in the amount of $389,415.25 to be funded
out of the Water and Sewer Fund, Wastewater Operations budget, and take any action
necessary.

Consider authorizing the City Manager to execute an Engineering Services Agreement with
Binkley & Barfield, Inc. for the 2020 fiscal year to provide general engineering services for
the preparation and review of all TIAs ("traffic impact analysis") submitted to the City of
Rockwall, to be funded by the 2019-2020 Engineering Consulting Budget with developer
reimbursement, and take any action necessary.

Consider authorizing the City Manager to execute an interlocal agreement between the city
and Rockwall County regarding fire protection services, and take any action necessary.

Xl. APPOINTMENT ITEMS

p-546 1.

Appointment with representative(s) of The Downtown Rockwall Association to consider a
request to utilize a portion of parking on N. San Jacinto for a valet parking stand (including

City Council Agenda_Monday, October 07, 2019
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p.549 2.

loading / unloading) for the “Shop Small Saturday” event on November 30, and take any
action necessary.

Appointment with Josh Deaton of Sideways BBQ to request permission to sell alcoholic
beverages at The Harbor public event venue as part of a Veteran’s Day event on November
9, 2019, and take any action necessary.

Xil. ACTION ITEMS

p-551 1.

p.560 2.

p.565 3.

p.578 4.

p-585 5.

p587 6.

Discuss and consider approval of the Hotel Occupancy Subcommittee's recommendation for
funding of the "Salute to Veterans" event, and take any action necessary.

Discuss and consider approval of a resolution providing for the submission of names to the
Rockwall Central Appraisal District (CAD) for nominations to the Board of Directors, and take
any action necessary.

SP2019-031 - Discuss and consider an appeal by Ryan Moorman of R. D. Moorman, Inc.
concerning a variance request denied by the Planning and Zoning Commission in
conjunction with an approved site plan for an office building on a 1.244-acre parcel of land
identified as Lot 22, Rainbow Acres Addition, City or Rockwall, Rockwall County, Texas,
zoned Commercial (C) District, addressed as 259 Ranch Trail, and take any action necessary.
Discuss and consider appointing a Comprehensive Plan Advisory Committee (CPAC) to assist
staff in the annual update to the Comprehensive Plan, and take any action necessary.
Discuss and consider (re)appointments to the city's Airport Advisory Board, Historic
Preservation Advisory Board, Main Street Advisory Board, and Park Board and take any
action necessary.

Discuss and consider approval of a resolution establishing a "Complete Count Committee"
for the U.S. 2020 Census, and take any action necessary.

XIIl. CiTy MANAGER’S REPORT, DEPARTMENTAL REPORTS AND RELATED DISCUSSIONS PERTAINING TO
CURRENT CITY ACTIVITIES, UPCOMING MEETINGS, FUTURE LEGISLATIVE ACTIVITIES, AND OTHER
RELATED MATTERS.

1.

Departmental Reports

p-590 Byilding Inspections Monthly Report - August 2019
p-603 GIS Division Monthly Report - August 2019
p-605 Harbor PD Monthly Report - August 2019
p-607 Internal Operations Department Monthly Report - August 2019
p-609Recreation Monthly Report - August 2019
p-615 Rockwall Animal Adoption Center Monthly Report - August 2019
p-618 Rockwall Fire Dept. Monthly Report - August 2019
p-625 Rockwall Meals on Wheels Senior Services 4th Quarter Report

p-627 Rockwall Police Department Monthly Report - August 2019
p-630 STAR Transit Monthly Report - August 2019

2.

City Manager’s Report

City Council Agenda_Monday, October 07, 2019
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XIV. EXECUTIVE SESSION

THE CiITY OF ROCKWALL CiITY COUNCIL WILL RECESS INTO EXECUTIVE SESSION TO DISCUSS THE
FOLLOWING MATTERS AS AUTHORIZED BY CHAPTER 551 OF THE TEXAS GOVERNMENT CODE:

1. Discussion regarding legal issues pertaining to potential annexation pursuant to Section
§551.071 (Attorney/Client Consultation).

2. Discussion regarding legal matters pertaining to Breezy Hill pavilion pursuant to Section
551.071 (Consultation with Attorney).

3. Discussion regarding City Manager employee evaluation, pursuant to Section 551.074
(Personnel Matters)

4. Discussion regarding sale of real property in the vicinity of Mims Rd. and IH-30 pursuant to
Section §551.072 (Real Property) and Section §551.071 (Consultation with Attorney).

5. Discussion regarding sale of real property in the vicinity of John King Boulevard pursuant to
Section §551.072 (Real Property) and Section §551.071 (Consultation with Attorney).

6. Discussion regarding legal issues pertaining to a Facilities Agreement pursuant to Section
§551.071 (Attorney/Client Consultation).

7. Discussion regarding ballot nominations associated with elections to the Rockwall Central
Appraisal District Board pursuant to Section 551.074 (personnel matters)

8. Discussion regarding appointments to city regulatory boards, commissions, and committees
- specifically the Board of Adjustments - pursuant to Section 551.074 (Personnel Matters)

9. Discussion regarding the appeal to the Public Utility Commission filed by the cities of
Garland, Mesquite, Plano and Richardson against the North Texas Municipal Water District
(NTMWD) regarding water rates pursuant to Section §551.071 (Consultation with Attorney)

XV. RECONVENE PuBLIC MEETING & TAKE ANY ACTION AS RESULT OF EXECUTIVE SESSION

XVI. ADJOURNMENT

This facility is wheelchair accessible and accessible parking spaces are available. Request for accommodations or interpretive
services must be made 48 hours prior to this meeting. Please contact the City Secretary’s Office at (972) 771-7700 or FAX (972)
771-7727 for further information.

The City of Rockwall City Council reserves the right to adjourn into executive session at any time to discuss any of the matters
listed on the agenda above, as authorized by Texas Government Code § 551.071 (Consultation with Attorney) § 551.072
(Deliberations about Real Property) § 551.074 (Personnel Matters) and § 551.087 (Economic Development)

I, Kristy Cole, City Secretary for the City of Rockwall, Texas, do hereby certify that this Agenda was posted at City Hall, in a place
readily accessible to the general public at all times, on the 4th day of October, 2019 at 4:00 p.m. and remained so posted for at
least 72 continuous hours preceding the scheduled time of said meeting.

Kristy Cole, City Secretary Date Removed
or Margaret Delaney, Asst. to the City Sect.

City Council Agenda_Monday, October 07, 2019
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2019 LEGISLATIVE UPDATE:
BILLS IMPACT ON CITIES

Frank J. Garza
Davidson Troilo Ream & Garza

Anti-City Legislative Session

(L

0 The 2019 Legislative Session was an anti-city session.
Some success because the following bills did NOT pass:
o S.B. 29, would have limited cities’ ability to lobby

o “Super-preemption” bills that would have prevented cities
from regulating anything to do with business if located in
more than 1 city

o Short term rental regulation preemption
o Bills limiting the issuance of certificates of obligation

o Granting the AG authority to settle city environmental
lawsuits without city approval

o 6 chickens for every backyard

11

10/4/2019
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10/4/2019

Revenue Cap
[

0 SB 2 relating to ad valorem taxation.

0 SB 2 did pass & would re-name the effective tax rate as
the "no-new-revenue maintenance and operations (M&O)
tax rate.”

0 SB 2 would re-name the rollback tax rate as the "voter-
approval tax rate.”

0 SB 2 establishes differing voter-approval tax rate
calculations for taxing units. For a special taxing unit, the
percentage would remain at 8 percent;

Revenue Cap
N |

o Other taxing units (including cities, except school districts) the
percentage would be limited 3.5 %. Cities would also be
able to include their unused increment rate in calculating the
voter-approval tax rate

o Cities with a population of 30,000 or more that adopt a tax
rate above the voter-approval tax rate would be required
to hold an election.

o Cities with a population of less than 30,000 (that adopt a
tax rate above the voter-approval tax rate or the de minimis
rate (whichever is higher) would have to hold an election to
approve the adopted rate.

12 12 2



10/4/2019

Residential Permit Fees HB 852
=

0 Bill provides that in determining the amount of a building
permit or inspection fee required in connection with the
construction or improvement of a residential dwelling, the
city may not consider (a) the value of the dwelling; or
(b) the cost of constructing or improving the dwelling

0 The bill was signed by the Gov. on May 21st, and it was
effective immediately. Options on how to charge for
permits include square footage-based fees, a flat fee
schedule, or any other non-cost-based and reasonable
calculation.

Building Materials- H.B. 2439

(N
0 H.B. 2439 relates to certain regulations adopted by

cities for the building products, materials, or methods
used in the construction or renovation of residential or
commercial buildings.

0 The bill preempts city ordinances relating prohibition or
limitation to building materials; allowing any material
to be used provided it’s listed in an international
building code.

0 Bill passed.

0 Effective September 1, 2019

13 13 3



10/4/2019

Permit Shot Clocks-H.B. 3167

T
0 H.B. 3167 relating to county and municipal approval
procedures for land development applications.

0 The bill places a 30 or 60-day “shot clock” in place during
which time a city must approve many permits, or else
they’re deemed granted.

0 The bill prohibits a City responsible for approving plans
from requesting or requiring an applicant to waive a
deadline.

0 Bill passed.

0 Effective September 1, 2019.

State Wide Annexation

[
0 SB 6 (Campbell) is a bill passed in the Special
Session in 2017

0 SB 6 allowed Tier 1 cities to continue annexing
land in accordance with then state law.

0 Tier 1 cities were cities in counties of less than
500,000 residents.

1 Complicated procedural process had be followed

14 14 4



Senate Bill 6

[
0 SB 6 provided as a requirement to annex new areas
that Tier 2 cities in counties of 500,000 or more
population
O Annexation on request of landowner;

O Annexation by petition of 50% or area landowners when the
area has less than 200 residents; or

O Annexation by conducting an election of the land owners
proposed to be annexed if 200 or more residents. Only if a
majority of the voters in the area vote to be annexed, may
the city proceed with annexation. (It will never happen).

State Wide Annexation Restrictions-H.B. 347

0 H.B. 347, relating to eliminating distinctions in the
application of consent annexation requirements.

0 The Bill eliminates the tier 1 and tier 2 distinctions; all
cities that will want to annex any area with over 200
residents will need to call an election.

0 Any area to be annexed with 200 or less will require a
petition to be signed by more than 50% of the
landowners

0 The bill passed.
0 Effective date: Immediately
o All future annexations, must comply with the Tier 2 process

15

10/4/2019
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10/4/2019

Elections- H.B. 1048

0 H.B. 1048, relating to the use of a county early
voting polling place by a political subdivision. The bill
would require cities holding May or November
elections to use county polling places for early voting
by personal appearance.

0 May not use City locations unless designated by
county as county polling place.

0 The bill passed.

Open Meetings Act - "Walking Quorum*

(L
0 S.B. 1640 relating to changing the criminal offense
of conspiracy to circumvent the open meetings law

0 Redefines “deliberation” to include a verbal or
written exchange between a quorum of the Council

0 Retitles the criminal conspiracy provision from
“conspiracy to circumvent chapter” to “prohibited
series of communications”

0 The bill effective immediately
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10/4/2019

Open Meetings Act
O |

0 The bill provides that a councilmember commits an
offense if the member:

(1) knowingly engages in at least one communication
among a series of communications that each occur outside
of a meeting authorized and that concern an issue within
the jurisdiction of the city in which the members engaging in
the individual communications constitute fewer than a
quorum of members; and

(2) knew at the time the member engaged in the
communication, that the series of communications:

(a) involved or would involve a quorum; and

(b) would constitute a deliberation once a quorum of
members engaged in the series of communications

Public Information Act-S.B. 944
|

o1 Personal Devices and Accounts

OoThe bill requires a city employee or
official to turn over city-related
information on a private device or
account to the city to be stored

o City shall make reasonable efforts to
obtain public information from city
employee or elected official if the
information has been requested from
the city and city is aware or believes
that the official has possession of the
information
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Public Information Act-S.B. 944

oCity employee or official with possession,
custody, or control of public information shall
surrender or return the information to the City
not later than the 10th day after the date the
City requests the City employee or official to
surrender or return the information

dFailure to turn over the information is grounds
for discipline action by the City, including
penalties provided by the Act

OThe bill effective immediately

Franchise Fee Elimination- S.B. 1152
I

o S.B. 1152, relating to the payment of certain fees to
municipalities by entities that provide telecommunications
and cable or video services installs lines in a city's right-of-
way .

o This bill will cut the fees cities receive for use of city right of
way by companies that provide both video and phone
service.

0 SB 1152 passed
0 Effective September 1, 2019.
0 Litigation filed by cities.
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Workers’ Compensation for Police

Officers- S.B. 1582
|

0 S.B. 1582, relating to benefits for peace officers
relating to certain diseases or illnesses. The bill would
apply the firefighters’ disease presumption law to city
police officers except for cancer found in Chapter 607
of Govt. Code.

0 Bill passed
0 Effective September 1, 2019

Dogs on Restaurant Patios- S. B. 476
N

0 S.B. 476 authorizes a restaurant to permit a customer
to be accompanied by a dog in an outdoor dining
area. The bill sets out the requisite conditions.

0 The bill prohibits a City from adopting or enforcing an
ordinance that imposes a requirement on a food
service establishment that is more stringent than the
bill's requirements.

0 The bill exempts a service animal from the application
of these requirements.

0 Bill passed.
0 Effective September 1, 2019.
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MEMORANDUM

TO: City Council
FROM: Joey Boyd, Assistant City Manager
DATE: October 3, 2019

SUBJECT: Flagpole Entry Feature on Interstate 30

Background

In January 2019, a small planning committee consisting of City Council members Bennie
Daniels and Trace Johannesen, Rockwall residents David Cutcomb and John Adams, and
city staff began discussing potential sites to place a flagpole entry feature on Interstate 30
at the western boundary of the City. The planning group evaluated 5 separate sites and
multiple heights. Attached are exhibits showing the 5 original sites and heights that were
initially discussed and considered.

After consideration of all the sites, the planning group selected site #3 as the preferred site
due to its proximity to Interstate 30, elevation, and that this location is in State right-of-
way and is not shown to be involved in the reconstruction plans for Interstate 30. The plans
show that the roadway project will only involve adding a sidewalk around the perimeter of
this property. Attached for reference is an aerial overlay of the I-30 improvements. The
planning group has discussed several heights but prefers to have a flagpole as tall in height
as possible but to stay under the 200’ that will require obstruction lighting by the FAA at
the top of the pole.

State Approval
TXDOT recently indicated to John Polster, Rockwall County Roadway Consortium
consultant, that the State does not have a problem with the project, but they will want to

see plans showing a structural footing without any massive above-ground structure. The
State didn’t indicate a concern with the height. Information for the Flag Project has been
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sent to Lane Selman, PE with TXDOT for review. Mr. Selman is the Dallas District Area
Engineer. If authorized, staff will work with Mr. Selman locally to get final written
approval of the project at this site and develop an agreement for use of the State’s property.

Budget Estimates

150” Flagpole with installation: $57,750
170’ Flagpole with installation: $76,114
180’ Flagpole with installation: $98,340
195/200° Flagpole with installation: $113,340

These cost estimates are for the flagpole, foundation, lighting, and two flags and do not
include electrical service to the site, landscaping, irrigation, grading, crane rental, retaining
walls (if necessary), design and construction administration from a landscape architect if
the decision is to make any further improvements to the site other than the installation of
the flag pole, electrical and lighting. At the time authorization is given to construct the
project, it will go through the bidding process. There are funds available in general fund
reserves for this project.

Authorization to Proceed

During the work session, the planning committee is seeking direction as to if the City
Council approves of the concept of the entry feature, a confirmation of the 3™ site being
the preferred site, and authorization to further study the site by performing a geotechnical
study to get a soil report for base design. Based on the geotechnical report, a structural
engineering firm will perform foundation design and provide a rendering to submit to
TXDOT for approval. The design will be performed and stamped by a structural engineer.
The cost for the geotechnical study and report is $3,500 and base design is $1,200.

An FAA Study will be required due to the location of the site being within 7 nautical miles
of an airport. The study is free but can take up to 12 weeks to complete. This can be
conducted while the City gets written authorization from the State and while geotechnical
and flagpole base design is being performed for the site.

Staff and member of the planning committee will be available to answer questions at the
work session.
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MEMORANDUM

TO: Rick Crowley, City Manager
FROM: Amy Williams, P.E., Director of Public Works/City Engineer
DATE: September 30, 2019

SUBJECT: 2019 Update of the Standards of Design and Construction

Over the course of the last year and half staff has updated the City’s Standards of
Design and Construction. The current Standards of Design and Construction were approved by
City Council on November 7, 2016. Staff conducted several internal reviews of the Standards to
address current gaps and additions.

Staff has attached a list of major changes to these standards that were made and the
Updated 2019 Standards of Design and Construction. For reference the portions of the
standards that have been changed are in “red”. There are two of the major items that staff would
like to discuss with City Council in detail. They are:

e Section 3.4: Detention
0 The addition of requiring storm water detention in the Buffalo Creek Watershed for all
developments. A map has been attached for your reference as far as the extents of
the Buffalo Creek Watershed within the City Limits along with a letter of
recommendation from the Cities hydrologic and hydraulics engineering consultant.
e Section 6.2: Grading, Fill, Excavation and Earthwork Permit
0 The addition of the following language: “An early fill, excavation and earthwork permit
will not be issued to any development or re-development projects that are in actively
being reviewed by the Engineering Division. Grading for the parcels/development will
only be released after final construction plan release by the Engineering Division.”

Staff request consideration to proceed with the City Council adoption of the October
2019 update to the Standards of Design and Construction.

If you have any questions, please advise.

AJW
Attachment

Cc: Joey Boyd, Assistant City Manager
Mary Smith, Assistant City Manager
Jeremy White, P.E., CFM, Civil Engineer
Rick Sherer, Water/Wastewater Manager
Billy Chaffin, Superintendent of Streets & Drainage
File
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Major Changes to the Standards of Design and Construction

1.

General Requirements
e Standard Specifications: Adoption of the 5" Edition, November 2017, NCTCOG
Standard Specifications for Public Works Construction.
e Clarification of right-of-way and easement requirements
Streets
e Addition of procedures for driveway construction and replacement on TxDOT
Facilities.
e Addition of sidewalk requirements for roadway reconstruction project. Result of
the 2018 roadway bond project sidewalk policy decision from the September 3,
2019 Council Meeting.
o Clarification of decorative sign poles and fixtures.
o Clarification of requirements for Temporary Traffic Control.
e Addition of Traffic Impact Analysis and Mitigation Requirements.
Storm Drainage Facilities
o Clarification of requirements, definitions and procedures pertaining to the Unit
Hydrograph Method.
e Addition of requiring storm water detention for all developments within the Buffalo
Creek Watershed.
o Addition of requirements for determining local 100-year flood zones.
o Clarifications and expansion of the Flood Studies, Reclamation and Modifications
section to work to reduce problems staff has dealt with in past reviews.
Vegetation
e Expanded definition of how close trees can be planted next to public utilities
based on the size of the utility.
Water System and Wastewater System
e Combined Water and Wastewater in to one section.
e Addition of requirements for when a Infrastructure Capacity Study shall be

performed.

e Addition of procedures for water and wastewater line installation within TxXDOT
Right-of-Way

o Clarification of requirements for Crossings (Culvert, Creek, TxDOT Highway, and
Railroad)

Addition of requirements for sizing water and wastewater mains.
Clarification of requirements for design flow of wastewater system.
Addition of requirements for dead end water mains.
Addition of requirements on manholes for internal drop connections, corrosion
protection and inflow prevention.
e Addition of structural requirements for wastewater aerial creek crossings.
¢ Addition of new sub-section for wastewater lift stations and force mains.
Miscellaneous Requirements
¢ Addition of requirements allowing when grading permits are issued.
Special Provisions to the NCTCOG’s Standard Specifications for Public Works
Construction Standards
e Updated to conform to the NCTCOG’s 5" Edition, November 2017 and integrate
City amendments.
Special Provisions to the NCTCOG’s Standard Drawings for Public Works
Construction Standards
e Updated to conform to the NCTCOG'’s 5" Edition, November 2017 and integrate
City amendments.
e Addition of several new and updated standard details.
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1.1

1.2

GENERAL REQUIREMENTS

Introduction

The “Standards of Design” are generated to implement the provisions of the
Subdivision Ordinance and to provide for the orderly, safe, healthy and uniform
development of the area within the corporate city limits and within the
surrounding City, extraterritorial jurisdiction (ETJ).

The 5" Edition of the NCTCOG Standard Specifications for Public Works
Construction dated November 2017 as modified by the City of Rockwall Special
Provisions are supplemental and are made a part of these Standards of Design.
These documents are to be considered as the minimum requirements of
engineering design. The adherence to the requirements of these documents
and/or the approval by the City of Rockwall and its agents in no way relieves the
developer or their engineer of the responsibility for adequacy of design, which
may require more stringent standards than these, the completeness of plans and
specifications or the suitability of the completed facilities. In  unusual
circumstances, the City of Rockwall may determine that designs other than those
of the Standards are necessary and will inform the developer of such
requirements before final engineering review.

The developer and/or their representative shall obtain authorization from the City
of Rockwall, in writing, for any deviations from the requirements set forth in the
Standards of Design, Standard Specifications for Construction or Standard
Details.

Standards of Design

The Standards of Design, as adopted by the City of Rockwall, are set forth
herein. These standards shall be considered as the minimum requirements, and
it shall be the responsibility of the developer to determine if more stringent
requirements are necessary for a particular development. It is not intended that
the Standards of Design cover all aspects of a development. For those elements
omitted, the developer will be expected to provide designs and facilities in
accordance with good engineering practice and to cause the facilities to be
constructed utilizing first class workmanship and materials. The City Engineer
reserves the right to request additional information not covered within these
Standards of Design to be included in the design plans by the developer/design
engineer in order to validate the intent, safety, constructability, readability and
competency of the design plans.

Developer/Engineer must ensure that all design and construction is in
accordance with all Federal, State and local regulations and must provide
certification on final plans. A copy of all determinations, permits, and approvals
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1.3

1.4

1.5

received from Federal, State, and local agencies must be provided to the
Engineering Division prior to approval.

Engineering design and plans submitted to the Engineering Division by the
developer/design engineer shall be in conformance with the adopted Standards
of Design and Construction that are in affect when the 15t submittal is received by
the Engineering Division. If subsequent submittals have not been received within
one (1) year of the previous submittal, any subsequent submittals must conform
to the current adopted Standards of Design and Construction. Approved
construction plans will expire within one (1) year of approval date, and must be
reviewed and revised to meet the current adopted Standards of Design and
Construction.

Standard Specifications for Construction

The City of Rockwall Special Provisions to the NCTCOG Standard Specifications
for Public Works Construction, 5" Edition, November 2017, as adopted by the
City of Rockwall is referenced in this document. The Standard Specifications for
construction set forth the minimum requirements for materials and workmanship
for streets, parking lots, sidewalks, drainage, water and wastewater systems.

Standard Details

In an effort to have uniformity and to facilitate maintenance, the City has adopted
the North Central Texas Council of Governments (NCTCOG) Standard Drawings
as modified by the City of Rockwall Special Provisions for certain facilities such
as manholes, street sections, sidewalks, water, wastewater, storm water, curb
inlets, barrier free ramps, etc. The City of Rockwall Special Provisions can be
obtained from the City Engineering Division of the Public Works Department.
The NCTCOG Standard Specifications can be obtained from the North Central
Texas Council of Governments, Regional Information Center 817-695-9140.

Inspection of Construction by City Personnel

Inspection of construction and verification of compliance to the plans and
specifications shall be conducted by the City of Rockwall staff under the direction
of the City Engineer. The facilities included in this inspection requirement are
streets, sidewalks, parking lots, alleys, storm drainage facilities, water distribution
systems, wastewater collection system, etc. The developer shall advise all of his
construction contractors of this requirement. No development will be accepted
by the City until all construction has been approved by the City of Rockwall’s
staff. The developer shall be responsible for any additional expense to the City
at a rate established by the City at that time when inspection is done after normal
business hours of the City. The date of acceptance will be when all items have
been accepted by the City. Twenty months from the date of acceptance the City
will determine any failures or defects and repairs will be made by the contractor.
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1.6

1.7

1.8

1.9

The accepted method of inspection for underground utilities shall be videoed and
the City will require a copy of such inspection. The developer or contractor shall
be responsible for the cost of the videoed inspection.

Franchise and Public Utilities to be Underground

All franchise and public utilities within a residential development shall be placed
underground.  Utilities are defined for this purpose as water Dpipelines,
wastewater pipelines, storm water pipelines, natural gas pipelines, telephone
wires, cable TV wires and electric wires. In case of special or unique
circumstances, the City may grant variances or exceptions to this requirement.
Any request for variance or exception should be submitted in writing to the City of
Rockwall setting forth the justification for an exception. The granting of a
variance or exception by the City will be in writing. No work will be accepted
without written approval from the City Engineer or in the case of franchise
utilities, the Planning Director. Commercial developments may have overhead
utilities as approved by the City Council.

Submittal to Utility Companies

The developer shall be responsible for submittal of information needed to design
private utilities for the development. This information shall be submitted to the
franchise (gas, electric, phone, and cable) companies. Written confirmation from
the franchise companies shall be submitted to the Engineering Department,
verifying that the affected utility companies have installed their respective utilities
prior to engineering acceptance of project.

Requirements of the Final Engineering Drawings

The final engineering drawings shall conform to the established “Engineering
Drawings Requirements” and these Standards of Design. The Engineering
Drawings Requirements can be found the Appendix.

The final engineering drawings will consist of drawings showing all information
necessary to completely review the engineering design of improvements
proposed for or affected by the site and sealed by a Registered Professional
Engineer within the State of Texas.

Enqgineering Plan Approval/Construction Permit Release

All review fees (plan, flood study, TIA, Lift station, etc.) shall be paid prior to
engineering construction permit release and submittal of building permit.
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1.10 Easements and ROW

All easements and right-of-way required for construction of a proposed project
must be approved and accepted for filing prior to the approval or release of the
final design/construction drawings.

A. Requirements for On-Site Easements and Right-of-Way Dedication to the

City:

1. All easements and right-of-way shall be dedicated on a plat. No separate
instruments will be allowed.

2. No structures (buildings, walls, fences, decks, swimming pools,
signage/monuments, etc.) are allowed in or over any easements or right-
of-ways. No trees shall be planted within 10’ of any public water or sewer
line 10” in diameter or larger. No trees shall be planted within 5 of any
public water and sewer line less than 10” in diameter. No trees shall be
planted within 5’ of any public storm system.

3. All drainage and detention easements shall be maintained, repaired, and
replaced by the property owner. This statement is to be noted on the plat.

4. No public utilities allowed in detention easements.

5. All right-of-ways shall have a minimum 10’ utility easement dedicated
adjacent to them.

6. Easement dimensions and other special requirements can be found in the

utility’s respective section of these Standards.

B. Requirements for Off-Site Easements Dedicated to the City:

1.
2.

No

All easement and right-of-way documents shall be written by the City.
Owner/Developer shall furnish the City a current title report and, metes
and bounds description, and exhibit that is signed and sealed by a Texas
Registered Professional Land Surveyor that shows the easements’ or
right-of-way, location, and current ownership information.

All easements shall be reviewed and approved by the City prior to
releasing the documents for signatures by the property owners.

The individual or entity requesting the easement shall pay all filing fees
required by the County.

The individual or entity shall return, to the City, all originally signed
documents and a check for filing fees made out to Rockwall County for
filing.

All filing information for all easements must be shown on all plats.

After recordation, a copy of the filed document will be forwarded to the
property owner.

1.11 Final Acceptance

Final Acceptance shall occur when all the items on the Checklist for Final
Acceptance have been completed and signed-off by the City. An example of the
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1.12

checklist for final acceptance has been included in the Appendix. Items on the
checklist for final acceptance will vary per project and additional items not shown
on the check list may be required. After improvements have been constructed,
the developer shall be responsible for providing to the City “As Built” or “Record
Drawings”. The Design Engineer shall furnish all digital files of the project
formatted in Auto Cad 14, or 2000 format or newer and Adobe Acrobat (.pdf)
format with a CD-ROM disk or flash drive. The disk or drive shall include a full set
of plans along with any landscaping, wall plans, and details sheets.

Submit 1-set of printed drawings of the “Record Drawings” containing copies of
all sheets. The printed sheets will be reviewed by the construction inspector
PRIOR to producing the “Record Drawing” digital files on disk or flash drive. This
will allow any revisions to be addressed prior to producing the digital files.

Record Drawing Disk drawings shall have the Design Engineers seal, signature
and must be stamped and dated as “Record Drawings” or “As Built Drawings” on
all sheets.

The City of Rockwall will not accept any Record Drawing disk drawings which
include a disclaimer with the like or similar verbiage. A disclaimer shall not
directly or indirectly state or indicate that the design engineer or the design
engineer’s surveyor/surveyors did not verify grades after construction, or that the
Record Drawings were based solely on information provided by the construction
contractor/contractors. Any Record Drawings which include like or similar
disclaimer verbiage will not be accepted by the City of Rockwall.

Example of Acceptable Disclaimer:

To the best of our knowledge ABC Engineering, Inc., hereby states that this plan
is As-Built. This information provided is based on surveying at the site and
information provided by the contractor.

Changes in Standards of Design, Construction Specifications and this Document

These Standards of Design, Construction Specifications and this document can
be modified by City Council through ordinance or resolution. This document can
also be updated time to time to reflect changes in City requirements. It is the
responsibility of the user to obtain the latest revisions of the City’s requirements.
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2.1

2.2

2.3

STREETS

General

The street system, including the street layout, shall be in accordance with
generally accepted engineering practices and in compliance with the
Comprehensive Plan, the latest Thoroughfare Plan, the Zoning Ordinances, the
Subdivision Regulations and other applicable regulations. The drainage system,
as incorporated into the street system, shall comply with Section 3 of this
document. The plans and specifications, design computations, if required, and
other applicable data shall be submitted to the City for review. Construction shall
not commence prior to approval of the plans and specifications by the City. All
changes during construction shall be submitted to the Engineering Division for
approval prior to any construction modifications.

Street Arrangement

Unless otherwise approved by the City, provisions shall be made for the
extension of existing major arterials, collector streets and local streets in
accordance with the Thoroughfare Plan and any specific street alignments as
adopted by the City Council.

Off-center intersections will be considered for approval only for minor collector
and local streets and only when there is a minimum property line separation of
125’ unless otherwise approved by the City Engineer.

Within residential areas, the following design elements are encouraged: (A)
Developing only a limited number of access points to arterial streets bordering
the subdivision; (B) More than one point of access; (C) Incorporate curvilinear
streets into the plan and (D) Incorporating a discontinuous residential street
network, which utilizes three-way intersections in lieu of four-way intersections.
When these factors are incorporated into a residential street plan, the result is
enhanced character and traffic safety.

Thoroughfare and Street Geometry

Geometric design standards are presented in two formats within this section.
Table 2.1 identifies specific design criteria for each standard roadway type.
Figure 2.1A and 2.1B shows the typical cross-section for each standard roadway
type. It is noted that dimensions shown are to the face of curb, unless
specifically identified otherwise.

Each roadway type is keyed to the City Thoroughfare Plan, with the exception of
local streets. The reader is referred to this document for information as to the
locations where these roadways are to be used.
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Table 2.1 Thoroughfare Geometric Design Standards
Thoroughfare P6D M4D M4U Minor M3U
Designation Collector
Principal Minor Major Minor Minor
Thoroughfare Arterial | Arterial | Collector Collector/ CoIIe_c tor w/ Loc_;al
- - Ay Local Continuous | (Residen Alley
Type Divided | Divided | Undivided . -
Commercial Left Turn -tial)
6-Lane 4-Lane 4-Lane -
Undivided Lane
Number Traffic 6 4 4 2 > 5 1
Lanes
Minimum Lane 11+
Width (feet) 12 12 1 2 Parking 12 145 12
Minimum R.O.W. *
Width (feet) 110 85 65 60 70 50 20
Design speed 45 40 35 30 30 30 20
(m.p.h.)
Posted Speed 40 35 30 25 30
(m_.p.h.)_
Stopping sight 400 325 275 200 200 200 125
distance (feet)
Median Left Turn
Width ** 16 14 - - Lane Width _ -
(feet) 14
Minimum Lateral
Clearance (feet) 6 6 6 6 6 — —
Parking COM.-SOME RES.-
Permitted NO NO NO RES.-YES NO YES NO
Minimum Res.-250
Horizontal 1200 850 Com.-700 Com.-500 Com.-500 Elbbw ) See
Centerline Res.-600 Res.-350 Res.-350 ) Details
50
Curvature (feet)
Crest Vertical
Curve 120 80 50 30 30 30 10
Minimum K Value
Sag Vertical Curve | 70 50 40 40 40 20
Minimum K Value
75 7.5
Maximum (For max (For
o max 7.5 7.5 7.5 10.0 10.0
Grade (%) length of | h of
200') ength o
200"
Minimum
Grade (%) 0.7 0.7 0.7 0.7 0.7 0.7 0.7
* RIGHT-OF-WAY REQUIREMENTS FOR STATE HIGHWAYS AND/OR THE PROVISION OF

RIGHT TURN LANES OR OTHER INTERSECTION IMPROVEMENTS MAY EXCEED THIS
MINIMUM R.O.W. STANDARD.

* LARGER MEDIANS MAY BE REQUIRED TO PROVIDE FOR MULTIPLE TURN LANES.

LOCAL RESIDENTIAL CUL-DE-SACS SHALL HAVE A MINIMUM R.O.W. RADIUS OF FIFTY-
SEVEN AND HALF FEET (57.5).

*kk

CROSS-SLOPE VARIANCE NEEDS APPROVAL FROM CITY ENGINEER.

*kkk
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Figure 2.1A: Typical Thoroughfare Cross Sections

Page 8
50



- 50" ROW =
2 95 41" B-B 9.5 |§
6" | | 6"

" + 91 " I:E * 9' 4 : .
12y 5 1251 PARKING 11 1 PARKING||25, S 2]
LANE LANE LAME |

|

SIDEWALK

MINOR COLLECTOR AND/OR LOCAL COMMERCIAL UNDIVIDED

f
" ROW
- 70' RO .
2 10.5" 49" B—B 105 |8
6" l EH
N - 14 s |
7y S L35Y BIKE 12 CONTINUOUS  12'  BIKE |35} 5 2
| LANE .~ LAME  TURMN LANE ~ LANE  LANE |
| | | I
fﬁmﬂ%ﬁ’fh
SIDEWALK SIDEWALK
MINCR COLLECTOR — 2 LANE WITH CONTINUCUS LEFT TURN LANE
M3U
50 ROW
= =
& 10.5° 29 B-B 105 |2
6" | 6"
L2 S 3.5 14’ ¢ ‘ 3.5 3.7

SIDEWALK SIDEWALK

LOCAL (RESIDENTIAL STREET)

Figure 2.1B: Typical Thoroughfare Cross Sections

Page 9
51 51



B.C.

BACK TO
BACK

o
.'.m'_x b?
Nf,f?() n e —
< m o=
m
R.O.W. 7

TYPICAL EYEBROW

Figure 2.1C: Typical Thoroughfare Cross Sections

Page 10
50 52



2.4

2.5

Turn Lanes

All left turn storage areas shall be eleven (11) feet wide with minimum storage
requirements for left-turn lanes as in Figure 2.2. The transition curves used in
left-turn lanes shall be two (2), 250-foot radius reverse curves with a total
transition length of 100 feet. Medians less than seven (7’) feet wide (face to
face) are required to be constructed of reinforced integral stained and stamped
color concrete a minimum of six (6”) inch thick median pavement. All median
noses are to be constructed of City approved integral stained and stamped color
concrete. The color and pattern to be approved by the City. The paver system
shall be installed a distance of ten (10’) feet from the end of the nose.

Median Openings, Width, Location and Spacing

Arterial thoroughfares in Rockwall have raised medians. Arterials having
continuous two-way left turn lanes are discouraged and may be utilized only in
special circumstances with the approval of the City Council.

Median openings at intersections shall be from right-of-way to right-of-way of the
intersecting street, unless otherwise approved by the City Engineer.

The width of mid-block median openings shall not be less than 60 feet, but no
greater than 70 feet.

Using the above requirements, examples of the minimum distance between
median openings on a divided street where left-turn storage is provided in both
directions are:

A. 310 feet from nose to nose of the median from the intersection of two
major thoroughfares to a street or drive (see Figure 2.2);

B. 260 feet from nose to nose of the median from the intersection of two
secondary thoroughfares or a secondary thoroughfare and a major
thoroughfare to a residential street or a drive, and;

C. 220 feet from nose to nose of the median for intersection combinations
of drives and/or residential streets.

Medians less than seven (7’°) feet wide are required to be constructed of a City
approved paver or stamped concrete system. All median noses are to be
constructed of City approved paver or stamped concrete system, a distance of
ten (10’) feet from the end of the nose. Any median that has landscaping requires
a mow ramp to be installed for access. Noses shall be a solid poured steel
reinforced concrete bullet nose.
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Fiqure 2.2: Median Design Standards

o
- rOW
e D 1 A |
|
| T
- — N
| : ———
| B

STREET B

S

| O
ERY
STREET A

INTERSECTING STREET TYPE

MINIMUM LENGTH (FEET)

STREET A STREET B A B c* D**
Principal Arterial Principal Arterial 310 100 150 60
(6 Lanes) (6 Lanes)
Principal Arterial Minor Arterial 260 100 100 60
(6 Lanes) (4 Lanes)
Principal Arterial Major Collector (4 Lanes)
(6 Lanes) Minor Collector (2 Lanes) 260 100 100 60
Principal Arterial Local/Private 220 100 60 60
(6 Lanes) (2 Lanes)
Minor Arterial Principal Arterial 310 100 150 60
(4 Lanes) (6 Lanes)
Minor Arterial Minor Arterial 260 100 100 60
(4 Lanes) (4 Lanes)
Minor Arterial Major Collector (4 Lanes)
(4 Lanes) Minor Collector (2 Lanes) 260 100 100 60
Minor Arterial Local/Private 220 100 60 60
(4 Lanes)

LEFT-TURN STORAGE AREA WIDTH 11’ MINIMUM

MEDIAN WIDTH (SEE GEOMETRIC DESIGN STANDARD FOR PRINCIPAL AND MINOR

ARTERIAL).

*MINIMUM LENGTH — ACTUAL LENGTH DEPENDENT UPON ANTICIPATED TURN VOLUME

** OR STREET WIDTH + 8 FEET — WHICHEVER IS GREATER. A VARIANCE MAYBE

GRANTED BY CITY COUNCIL ON A CASE BY CASE BASIS.
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2.7

Driveway Locations

Minimum standards for driveway separation accessing the same site are shown
in Figure 2.3. This standard applies to all non-residential uses.

There is a minimum distance upstream and downstream from adjacent
intersections within which driveways should not be located. This separation
distance varies with the classification of street and is shown in Figure 2.3. This
standard applies to all non-residential users.

At mid-block access points, there is a minimum distance from a median nose,
within which driveways should not be located. This is shown in Figure 2.3 and is
equally applicable along both major and minor arterials for non-residential uses.
All proposed paving connections to existing paving requires a longitudinal butt
joint connection.

2.6.1 Driveways on TxDOT Facilities

Driveways on TxDOT Facilities shall be placed in accordance to City
Standards set forth in this section and the requirements of the current
TxDOT’s Access Management Manual and require TxDOT Driveway Permit
approval. TxDOT Driveway Permits shall be processed through the
Engineering Division. TxDOT Permit Plan sets shall be 11"x17” in size and
signed and sealed by a licensed professional engineer with the State of Texas.
Permit plan sets shall include: Typical Sections, Paving Plan and Profile, all
applicable TxDOT Standard Details, Traffic Control Plans Sheets, Striping
Plans, Demo Plans, Drainage Plans (Drainage Area Map, Storm Sewer Plans
and Profiles, Culvert Plans and Profiles), and any other items required by
TxDOT or City Engineer to construct the driveway. A Traffic Impact Analysis
shall be submitted to the Engineering Division with all TxDOT Driveway
Permits.

Block Lengths

In general, streets shall be provided at such intervals as to serve cross traffic
adequately and to intersect with existing streets. Where no existing plats control,
the blocks shall be not more than 1,600 feet in length. Block arrangements must
provide access to all lots, and in no case, shall a block interfere with traffic
circulation.
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2.8

2.9

Street Intersections

More than two streets intersecting at one point shall be avoided. All streets and
thoroughfares should intersect other streets and thoroughfares at an angle of
ninety (90) degrees unless otherwise approved by the City Engineer.

Arterial and collector street intersections shall have property line corner clips with
a minimum tangent distance of thirty (30) feet. Residential streets shall not
normally be required to have a ROW corner clip at their intersection with other
streets or thoroughfares, but a 10-foot by 10-foot sidewalk corner easement will
be required.

Visibility easements will be required for all ninety (90°) degree intersections. For
all intersections that are not ninety (90°) degrees, an engineered visibility
easement is required by the design engineer.

A. Arterial/Collector street intersections - thirty (30) foot by thirty (30) foot
easement

B. Residential street intersections - twenty (20) foot by twenty (20) foot
easement

C. Alley to street intersections - ten (10) foot by ten (10) foot easement

Curb radii at intersections shall have a minimum radius of thirty (30) feet along
arterials, twenty-five (25) feet along collectors and twenty (20) feet along
residential streets.

In any case where streets intersect at an angle of other than ninety (90) degrees,
the City may require non-standard right-of-way corner clips and curb return radii.

All proposed paving connections to existing paving requires a longitudinal butt
joint connection.

Relation to Adjoining Streets

The system of streets designed for the development, except in unusual cases,
must connect with streets already dedicated in adjacent developments. Where
no adjacent connections are platted, the streets must be the reasonable
projection of streets in the nearest subdivided tracts and must be continued to
the boundaries of the tract development, so that other developments may
eventually connect with the proposed development. Strips of land controlling
access to or egress from other property or any street or alley or having the effect
of restricting or damaging the adjoining property for development or subdivision
purposes or which will not be taxable or accessible for special improvements
shall not be permitted in any development unless such reserve strips are
conveyed to the City on fee simple. This determination is made by the City

Page 15

57 7



2.10

2.11

212

Planning Director or City Engineer. When such access is needed to maintain
permanent City owned utilities, the roadway will be an improved right-of-way. If
the utilities are temporary, an improved easement may be approved.

Dead End Streets, Cul-de-Sacs and Courts

Cul-de-sacs are permitted and encouraged within residential subdivisions. Use
of this design shall provide proper access to all lots and shall not exceed six
hundred (600) feet in length, measured from the center of the cul-de-sac to the
center of the intersecting street (not a dead end street). Cul-de-sac shall have a
minimum paving radius of forty-seven and half (47 2) feet and a minimum right-
of-way radius of fifty-seven and half (57 '2) feet. Specific aspects of the standard
cul-de-sac design are given in Figure 2.1C. In lieu of the typical design shown,
the City may approve alternative concepts for a specific application.

Alleys and Alley Widths

Alleys shall be provided in all residential areas and shall be paved with steel
reinforced concrete. No alley may be over 1,000 feet long. The City Council
may waive the residential alley requirement, if it is in the best interest of the City.
Alleys may be required in commercial and industrial districts. The City may
waive this requirement where other definite and assured provisions are made for
service access such as off-street loading, unloading and parking consistent with
and adequate for the uses proposed. The minimum right-of-way width of an alley
shall be twenty (20) feet. Dead-end alleys shall not be permitted. The City may
waive this requirement where such dead-end alleys are unavoidable and where
adequate turnaround facilities have been provided. Adequate provisions shall be
made at all intersections in order that equipment, such as garbage collection
vehicles and maintenance vehicles, can maneuver the corners. The interior
edge of the pavement, at the corners, shall have a minimum radius of thirty (30)
feet. The exterior edge of the pavement, at the corners, shall have a minimum
radius of twenty (20) feet. The alley paving is to be flared at the street
intersection. The right-of-way limits shall be expanded, if necessary, beyond the
minimum requirement in order to include all of the paved section and utilities
within the right-of-way of the alley. Alley turnouts shall be paved to the property
line and shall be fifteen (15) feet wide at that point. All alleys shall have a
minimum of twelve (12) feet of steel reinforced paved concrete roadway. Alley
shall have a minimum thickness of seven (7) inches on the exterior edges and
five (5) inches in the center sections.

Street Grades

Arterial streets may have a maximum grade of seven and one-half (7 '2) percent,
for a maximum continuous distance of two hundred (200) feet. Collector streets
may have a maximum grade of seven and one-half (7 '2) percent. Residential
streets may have a maximum grade of ten (10) percent, unless otherwise
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approved by the City, where the natural topography is such as to require steeper
grades. All streets must have a minimum grade of at least seven-tenths (0.7) of
one (1) percent. Centerline grade changes with an algebraic difference of more
than one (1) percent shall be connected with vertical curves in compliance with
the minimum length requirements set forth in Table 2.2.

Table 2.2A: Crest Vertical Curves

. Stoppin Stopping Sight K
DesqlsjVInPSHpeed FC_o::ff. of Sigh‘:%isgt. Dist.rl)%pougdeg for K Rounded for

( ) riction (a) (Ft.) Design (Ft.) Design
15 0.42 72.98 75 4.01 5
20 0.40 106.83 125 8.59 10
25 0.38 146.70 150 16.19 20
30 0.36 193.58 200 28.20 30
35 0.34 248.72 250 46.55 50
40 0.32 313.67 325 74.03 80
45 0.31 383.12 400 110.44 120

(a) AASHTO, p. 316
ROUNDED

MINIMUM LENGTH OF VERTICAL CURVE IN FEET
For Speeds and K Values Shown Below

(L = KA)
éﬁfﬁgﬁiﬁ. MPH | 15 20 25 30 35 40 45
((Z’)) K 5 10 20 30 50 80 120
1 5 10 20 30 50 80 120
2 10 20 40 60 100 160 | 240
3 15 30 60 90 150 240 | 360
4 20 40 80 120 | 200 320 | 480
5 25 50 100 150 | 250 400 | 600
6 30 60 120 180 | 300 480 | 720
7 35 70 140 210 | 350 560 | 840
8 40 80 160 240 | 400 640 | 960
9 45 90 180 270 | 450 720 | 1080
10 50 100 200 300 | 500 800 | 1200
11 55 110 220 330 | 550 880 | 1320
12 60 120 240 360 | 600 960 | 1440
13 65 130 260 300 | 650 | 1040 | 1560
14 70 140 280 420 | 700 | 1120 | 1680
15 75 150 300 450 | 750 | 1200 | 1800
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Table 2.2B: Saq Vertical Curves

. . . Stopping Sight K
Des;%nnpﬁ?eed Fﬁgﬁg}fz; ) Stogizltr.I?Fi')ght Dist. R9unded for K Roundgd
Design (Ft.) for Design |
15 0.42 72.98 75 8.13 10
20 0.40 106.83 125 14.75 20
25 0.38 146.70 150 23.56 30
30 0.36 193.58 200 34.78 40
35 0.34 248.72 250 48.69 50
40 0.32 313.67 325 65.69 70
45 0.31 383.12 400 84.31 90
(a) AASHTO, p. 316
(b) AASHTO. p. 312
ROUNDED

MINIMUM LENGTH OF VERTICAL CURVE IN FEET
For Speeds and K Values Shown Below

(L = KA)
Algebraic
Grade Diff. MPH 15 20 25 30 35 40 45
0,
((ﬁ)) K 10 20 30 40 50 70 90
1 10 20 30 40 50 70 90
2 20 40 60 80 100 140 180
3 30 60 90 120 150 210 270
4 40 80 120 160 200 280 360
5 50 100 150 200 250 350 450
6 60 120 180 240 300 420 540
7 70 140 210 280 350 490 630
8 80 160 240 320 400 560 720
9 90 180 270 360 450 630 810
10 100 200 300 400 500 700 900
11 110 220 330 440 550 770 990
12 120 240 360 480 600 840 1080
13 130 260 390 520 650 910 1170
14 140 280 420 560 700 980 1260
15 150 300 450 600 750 1050 1350
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2.13 Pavement Design

Traffic projections for next 30 years, engineered paving designs, and sub-
grade conditions are required for the pavement design section determinations
of all collector and arterial streets.

2.13.1 Subgrade

Subgrades shall be compacted and finished to a smooth uniform surface.
Subgrades of native material which have a Plasticity Index (P.l.) of fifteen (15)
or more shall be lime stabilized to a minimum depth of six (6) inches. The lime
stabilization shall be used for the full width of the street, back of curb to back of
curb, plus twelve (12) inches on outside of the curb. The minimum lime
content shall be six (6) percent of the dry weight of the material (at least 27
Ibs. per square yard). Lime stabilization or concrete stabilization may be
required for soils showing a P.l. of 15 or less. Type of stabilization and paving
design will be determined prior to pavement construction by a certified
geotechnical testing lab. The subgrade materials will be tested in accordance
to the Standard Specifications for Construction, unless otherwise approved by
the City. In general, the soils testing will include the testing of Atterburg limits
and testing of sulfates to determine if lime stabilization is infeasible.
Laboratory tests must be submitted to the Engineering Division for approval to
determine amount of lime required. Subgrades should be compacted to
ninety-five (95) percent standard densities. No sand is allowed under any
paving.

2.13.2 Steel Reinforced Concrete Pavement

All pavement shall be steel reinforced size and spacing shall conform to Table
2.3 below. All non-structural cracks in paving shall be routed and sealed as
determined by the City. All reinforcing steel placed within the public right-of-
way shall be grade 60 steel and comply with Texas Department of
Transportation specifications.

Fly ash may be used in concrete pavement locations provided that the
maximum cement reduction does not exceed 20% by weight per cubic yard of
concrete. The fly ash replacement shall be 1.25 pounds per 1.0 pound of
cement reduction.

At a minimum all concrete pavement shall conform to Table 2.3.
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Table 2.3: Steel Reinforced Concrete Pavement Design

Street/Pavement M.inimum Strength er(nsrggkrr; f)(e:%ent Steel Reinforcement
T Thick-ness | 28-Day =y o o Hand Spacin
ype (inches) (psi) achine a Bar # pacing

placed | Placed (O.C.E.W.)
Arterial * 10” 3,600 6.0 6.5 #4 bars” 18”
Collector * 8” 3,600 6.0 6.5 #4 bars 18”
Residential 6’ 3,600 6.0 6.5 #3 bars 24
Alley 7°-5"-7" 3,600 6.0 6.5 #3 bars 247
Fire Lane 6’ 3,600 6.0 6.5 #3 bars 24’
Driveways 6” 3,600 6.0 6.5 #3 bars 247
Barrier Free Ramps 6" 3,600 N/A 6.5 #3 bars 24
Sidewalks 4’ 3,000 N/A 5.5 #3 bars 247
Park'rESnggD”Ve 5 3,000 5.0 55 | #3bars 24"
Dumpster Pads 7 3,600 6.0 6.5 #3 bars 24

* Paving section designs for arterials and collectors shall be based off 30
year projected traffic volumes and geotechnical analysis/report.
section design shall include but not limited to the following: pavement
thickness, reinforcing size and spacing, pavement strength, subgrade
thickness, subgrade treatment type (lime or cement))

(Paving

Concrete batch designs for all paving, sidewalks, and sewer/storm structures
are to be reviewed and approved by the Engineering Division. All batch
designs shall be submitted with history of recent cylinder breaks for each
separate strength requirement (machine placement and hand placed). All
batch designs shall have the current date, project name, and use labeled on
each design. Submit batch designs to the Engineering Division a minimum of
ten (10) days prior to the projected placement date for review and approval.

During construction the contractor shall furnish the following at his own

expense.

e Batch plant control from a qualified commercial laboratory. Laboratory
personnel shall be competent to determine free moisture in aggregates
and make needed adjustments in control of the mix and slump.

e Prepare a minimum four compression cylinders for each 150 cubic
yards of concrete or fraction thereof, with one cylinder break at 7 days,
one at 14 days, and a minimum of two cylinders broken at 28 days.

Note* No averaging on cylinder breaks.

e Testing labs are to submit copies of any and all concrete cylinder
breaks that do not meet 28 day break specifications. Cores are to be
taken within ten (10) days of any 28 day cylinder break failures.

62
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e Test data and copies of all laboratory reports for site work are to be
directed to the attention of the designated engineering construction
inspector that is assigned to the project.

The City of Rockwall may suspend concreting operations if the quality of the
concrete being placed is not acceptable or due to adverse climate conditions.
Concrete placement shall cease if the concrete temperature meets or exceeds
ninety-five (95) degree Fahrenheit. If in the opinion of the owner or the City of
Rockwall concrete placement operations shall cease a combination of
temperature, wind, and humidity create conditions which are adversely
affecting the condition of the concrete. Concrete placement shall also cease if
concrete temperature is below forty (40) degrees Fahrenheit and falling.
Except by specific written authorization of the owner/City of Rockwall, no
concrete shall be placed when the air temperature is less than forty (40)
degrees Fahrenheit and falling but may be placed when the air temperature is
above thirty-five (35) degrees Fahrenheit and rising, “Pending No Freezing
Weather is Imminent” with the temperature being taken in the shade away
from artificial heat. When and if such permission is granted, the contractor
shall furnish sufficient protective material and devices to enclose and protect
the fresh concrete in such a way as to maintain the temperature of fifty (50)
degree Fahrenheit for a period of at least five (5) days. No concrete shall be
placed on frozen subgrades. If in the opinion of the owner or the City of
Rockwall concrete operations shall cease if a combination of temperature,
wind, and humidity create conditions which are adversely affecting the
condition of the concrete, then concrete placement shall cease. It is to be
distinctly understood that the contractor is responsible for the quality and
strength of the concrete placed under any weather conditions.

Maximum time intervals between the addition of mixing water and/or cement to
the batch, and the placing of concrete in the forms shall not exceed the
following:

Air or Concrete Temperature Maximum Time From Addition
Which Ever is Higher Of Water To Placement

Non-Agitated Concrete

Upto 80°F 30 Minutes
Above 80° F 15 Minutes

Agitated Concrete

Upto75°F 90 Minutes
75° to 89° F 60 Minutes
Over 89° F 45 Minutes

The use of an approved set-retarding admixture will permit the extension of the
above time maximums, by thirty (30) minutes for agitated concrete only.
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2.14 Parkways, Grades and Sidewalks

All parkways shall be constructed to conform to top of curb grades with a
standard transverse slope of one-quarter (1/4) inch per foot rise from top of curb
to right-of-way. All City right-of-way shall be sodded if disturbed.

Where the natural topography is such as to require steeper grades, transverse
slopes (except for sidewalk) up to three-quarter (%) inch per foot may be used
with approval of the City of Rockwall.

Sidewalks shall be provided for all residential streets in subdivisions zoned for
one or two family dwellings and on all streets designated on the adopted Master
Thoroughfare Plan. Barrier free ramps and sidewalks along screening walls,
landscaped areas, trails, parks, open space, greenbelts, and/or drainage ways,
shall be installed by the Developer with street construction and the sidewalks in
front of residential lots shall be installed by the home builder. The City may
require sidewalks in other locations. Sidewalks shall be five (5) feet in width and
shall have two (2) feet of green space between the Right of Way line and the
outside edge of sidewalk. Sidewalks shall be located wholly within the street
Right of Way, sidewalk corner clip easement, or road easement. If a fire hydrant
is too close to the sidewalk, swerve sidewalk toward the right-of-way line to
maintain five (5) feet clear path. If sidewalk has to be built outside the right-of-
way, a sidewalk easement is required. This requirement may be waived by the
City Council as provided for in Section 24-17 of the Code of Ordinances.

Sidewalks/Trails wider than 5’ will be required to have engineered details.

Sidewalks placed adjacent to the back of the curb must be six (6) feet wide and
lugged in to the curb. Sidewalks to be place against the back of curb shall be
approved by the City Engineer.

2.14.1 Roadway Reconstruction

During a roadway reconstruction project if a block of a street to be reconstructed
does not currently have sidewalks in place, a six (6) foot sidewalk
against/adjacent to the curb shall be required on both sides of the roadway within
that street block if the following criteria are met:

1. The roadway is above a residential/local classification or on the currently
adopted Thoroughfare Plan. (i.e. Minor Collector, Major Collector, Minor
Arterial and Major Arterial) and has an Average Daily Traffic (ADT) of 750
vehicles or more per day; or,

2. Any portion of the street block is located within 1,000 feet of a school, city
park, or church. In cases where the street block is located within this
1,000 foot buffer the street block shall have a direct connection to another
street block or sidewalk system that is also located within the 1,000 foot
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buffer. Any street block or sidewalk system that is inhibited from
connecting to an existing street block or sidewalk system by a physical
barrier (e.g. bridges) may be exempted from this requirement at the
discretion of the City Engineer.

For the purpose of this section a street block shall be defined as the section of
the road that extends from one (1) street intersection to another, or from a street
intersection to the end of a cul-de-sac or dead-end.

This section shall only apply to City initiated reconstruction projects.

2.15 Driveways/Drive Aisles

2.15.1 Residential

Steel reinforced concrete residential driveways to serve single car garages
shall not be less than twelve (12) feet. For two car garages, carports and/or
storage areas shall be not less than eighteen (18) feet nor more than twenty
four (24) feet in width at the property line. The width of the driveway for a
three car garage-shall be twenty eight (28) feet-or larger on a case by case
basis.

Residential driveways shall be separated from one another by a distance of at
least ten (10) feet. The radii of all residential driveway returns shall be a
minimum of five (5) feet and shall not extend past the adjoining property line.
The driveway approaches devoted to one use shall not occupy more then sixty
percent (60%) of the frontage abutting the roadway or alley.

2.15.2 Multi-Family and Non-Residential

Steel reinforced concrete driveways providing access to multi-family or non-
residential uses shall have a minimum width of twenty four (24) feet and a
maximum width of forty five (45) feet when measured at their narrowest point
near, or at, the property line. The minimum radius for these uses shall be
twenty-five (25) feet. Larger radii are encouraged. Limitations on permissible
locations for these driveways are addressed in Section 2.6, Driveway
Locations. Driveway radii returns shall not extend across abutting property
lines. The drive aisles shall have a minimum width of twenty four (24) feet.

2.15.3 Grades

The change in grade between the roadway cross slope and the slope of the
driveway apron is important to ensure a smooth, low speed turning maneuver.
The maximum algebraic change in grade is shown in Table 2.4. An abrupt
change in grade will cause the front bumper to drag on the surface of the
street and driveway.
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Table 2.4: Driveway Grades and Grade Change

Max Algebraic
Type Max Grade Change in Grade
Residential 14% 12%
Non-Residential 8% 8%

When an algebraic change in grade occurs within a driveway of more than 4%
vertical curve will be required. The minimum recommended lengths of vertical
curve for the corresponding change in grade for driveway profiles are shown in
Table 2.5. It is recommended to put a 2 foot vertical curve where ever the
algebraic change in grade is less than 4%.

Table 2.5: Vertical Curve Lengths for Driveways

Algebraic Minimum Length (ft)
Change in Grade Crest Curve Sag Curve
<4% 2 2
4% - 5% 5 6
6% - 8% 5 7
9% — 12% 6 8

All driveway profiles should be designed to accommodate a sidewalk crossing
at a maximum allowable cross-slope of 2% in order to meet ADA
requirements. A sidewalk crossing grade of 2% shall be incorporated into the
driveway even if a sidewalk is not to be constructed at the same time.

Reference Figure 2.4 for driveway profiles on an upgrade and Figure 2.5 for
driveway profiles on a downgrade. No downgrade driveways will be allowed for
new development or construction. If an existing driveway with a downgrade
already exists it shall be reconstructed to conform to Figure 2.5. All down
grade driveways shall have a raise that must be equal to or above the top of
curb elevation.
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2.16 Traffic Information and Control Devices

Any work disturbing traffic on City streets shall require a signed and sealed traffic
control plan by a Registered Professional Engineer in the State of Texas. All
signage in City Right of Way shall conform to the Texas Manual of Uniform
Traffic Control Devices.

The developer shall be responsible for and arrange for the installation of all
pavement striping, regulatory, warning, guide, and school zone signs including
posts, as shown on the plans or as directed by the City. Street name signs shall
be installed at each intersection. Examples of regulatory, warning, information
and guide signs are as follows:

A. Regulatory signs shall include, but are not limited to, STOP, 4-WAY, YIELD,
KEEP RIGHT and speed limit signs.

B. Warning signs shall include, but are not limited to, DEAD END, NO OUTLET,
DIVIDED ROAD, DIP, and PAVEMENT ENDS.

C. Guide signals shall include, but are not limited to, street name signs,
DETOUR, direction arrow and advance arrow.

D. Traffic striping and buttons shall be provided by the developer as shown on
plans or as directed by the City.

All signage within medians shall be break away pole bases.
2.16.1 Regulatory Signage

Regulatory signs should be used only where justified by engineering judgment.
All signage plans shall be reviewed and approved by the City of Rockwall
Engineering Division and be designed in accordance with the principles
described in the current Texas Manual on Uniform Traffic Control Devices
(TMUTCD,).

All street and regulatory signage shall be installed, inspected and approved,
prior to final acceptance of the project. This inspection typically takes place as
part of the Engineering Division’s final walkthrough. Any sign related
issue/issues will be noted on the projects final punch list.

A. A detailed street and regulatory signage plan is to be submitted to the City
of Rockwall Engineering Division. All signs shall be shown in the
engineering plans for review and approval. The signage plan shall be
shown on a separate signage & pavement marking layout sheet or as a
part of the plan & profile sheet. The plan shall identify the specific sign
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designation, size and location for each sign. Sign standards shall also be
included in the engineering plans.

B. All signage installed shall comply with the current “Texas Manual on
Uniform Traffic Control Devices” and the “Standard Highway Sign Designs
for Texas.” The sign layout drawings shall show the color and dimensions
of all sign face legend components including background color, legend
color, borders, symbols, letter size and style.

C. The developer shall be responsible for furnishing and installing all
regulatory signage, warning signage and street name signage along with
all necessary sign mounts in accordance with the approved engineering
plans. A sample production sign shall be submitted to the Traffic Signs &
Pavement Markings Supervisor for review and approval. The sample shall
be directed to the City of Rockwall Service Center located at 1600 Airport
Road, Rockwall Texas 75087. The sample sign must be submitted at least
10 days prior to the scheduled installation date.

D. For a street with a cul-de-sac end, a standard W 14-2a shall be mounted
over the street name blade, if the cul-de-sac is not clearly visible from the
adjoining roadway, or is located in excess of 400 linear feet from the
adjoining roadway.

2.16.2 Street Name Blades
A. Street name sign blades shall be double-sided with rounded corners.

B. Street Name Blades shall be nine-inch (9”) tall flat aluminum. The blades
shall be 0.080 inches thick and be a minimum of 36” long.

C. The lettering for the street signs shall be 3M 3930 high Intensity prismatic
material sheeting for street, regulatory and warning signs and shall be high
intensity diamond grade type Il prismatic. The street sign background shall
be green and the legend shall be white.

D. The street sign blade must incorporate the current City of Rockwall logo.
The logo shall consist of white Scotchlite Series 3930 high intensity
prismatic material. (Product Code 3930)

E. Block Numbers are required on all street name blades and shall be located
on the top right corner of the street blade.

F. The lettering for the street blades shall be composed of a combination of
lower-case letters with initial upper-case letters. The Clearview TCAD-1W
font shall be used. The lettering shall be composed of initial upper-case
letters of at least 6 inches in height and lower case letters of at least 4.5
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inches in height. For supplementary lettering to indicate the type of street
(such as Street, Avenue or Road) shall be composed of initial upper-case
letters at least 3-inches in height and lower-case letters at least 2.25 inches
in height. Abbreviations may be used (for example St., Ave., or Rd) except
the street name itself. The supplementary lettering shall be located at the
lower right corner of the street blade, under the block number.

G. The street blade sign shall consist of green Scotchlite 3930 high intensity
prismatic material background (product code 3937) and white Scotchlite
3930 high intensity prismatic material for the lettering (product code —
3930). The background sheeting shall be white 3M 390 high intensity
prismatic material. The background material shall be applied to the full
width and height of the sign blank leaving no metal exposed. The
background material shall be one continuous piece of material. Patching of
background material is not allowed and any sign with patching material of
any type will be rejected by the City.

Alternative Option:

As an alternative, the foreground color may be green transparent
Scotchlite ElectroCut1177 film (E.C. film). Lettering shall be cut out and
removed producing a single continuous piece of green transparent film
material.

2.16.3 Standard Street Sign Pole and Fixtures

A. Standard Street Sign Post — shall be 12’ long - minimum (2-3/8")
galvanized steel round post with a minimum of 60 mil wall thickness.

B. Standard Post Installation Depth — sign post shall be installed into solid
ground to a minimum depth of 24-inches and anchored with a minimum of
60Ibs of concrete.

C. Standard Post Bracket — shall be (18”) cast aluminum round post bracket
street sign mount for bottom street blade.

D. Standard Top Crossing Bracket — shall be (12”) cast aluminum top crossing
street sign bracket mount for top street blade.

E. Standard Mounting Bracket Assemblies — shall be (2-2/8”) diameter
aluminum round post interlocking bracket x 2 per pole.

2.16.4 Decorative Sign Poles and Fixtures

The City of Rockwall will allow the installation of decorative signs and posts or
other non-standard items by Developers/Homeowners Associations on a case-
by-case basis provided that their installation does not result in an adverse
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impact to the public safety and that there is no cost to the City for installation
or maintenance. Residential Developer requested installations require the
documentation of an incorporated Homeowner’'s Association (HOA).The City
of Rockwall maintains only Standard Street and Regulatory Signs/Post
installed on public streets within its designated right-of-ways. The City of
Rockwall does not maintain Decorative sign poles and fixtures installed by
Developers/Homeowners Associations.

If the developer elects to install non-standard decorative signs, sign poles and

fixtures, the designated Homeowners Association must enter into a
maintenance agreement with the City covering the hold harmless provisions.
These provisions shall be noted on the approved final plat for the subdivision.
The platted maintenance provisions will serve as the agreement and applies to
all non-standard decorative signs, poles/post, hardware, or any other
attachments. The City of Rockwall has no maintenance or other responsibility
to these items. The ownership and maintenance of all such signs, poles and
fixtures become the maintenance responsibility of the designated
Homeowners Association.

Decorative Sign Pole/Fixture Submittals:

A detail of the decorative sign poles, pole fixtures and base mounting shall be
included with the submittal of the civil engineering construction plans. The
submittal shall also to include a scale subdivision street/site plan indicating the
location/identification of all proposed signage and post.

HOA Maintenance - Responsibilities and Provisions:

A. The Homeowners Association is responsible for maintaining all non-
standard decorative signs, poles/post, hardware, attachments or other
approved non-standard items under this agreement. The City of
Rockwall has no maintenance or other responsibility to these items. The
City of Rockwall and the Homeowners Association agree the
Association will bear any and all maintenance cost related to the said
improvements. The City has the statutory authority to install and
maintain Traffic Control Devices for vehicular traffic on public
streets/roads within the City limits of the City of Rockwall, Texas. This
agreement in no way constitutes a change in that authority and does
not constitute any delegation of this authority to the Association.

B. The City of Rockwall reserves the right to install temporary replacement
signs using standard sign post mounting or alternate temporary
mounting when decorative sign posts and signs are damaged. Routine
maintenance/replacement of damaged signs, posts and any sign
mounting backboard/trim/hardware or other fixtures is the sole
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responsibility of the Homeowners Association and must be repaired
within 4 weeks of reporting to the Homeowners Association.

C. The City of Rockwall will not handle, store or be responsible for any
decorative non-standard sign, post or associated fixtures installed under
this agreement.

D. All signs (regulatory and warning) shall be in conformance with the
“Texas Manual on Uniform Traffic Control Devices” (Texas MUTCD)
and the “Standard Highway Sign Designs for Texas.”

E. Sign posts must be of sufficient height to mount the sign in
conformance with the current (Texas MUTCD) requirements. Most
typical installations require a vertical clearance of 7 feet from the bottom
edge of the sign to the ground surface. Overhead signs must conform to
all required standards.

F. Signs/posts must be installed in locations as provided in the approved
engineering/construction plans or as otherwise approved by the City of
Rockwall. On occasion it may be necessary to re-locate signage/poles
based engineering judgment, study or when otherwise deemed
necessary by the City.

G. The City of Rockwall reserves the right to approve or disapprove any
sign/pole design and/or location. The City of Rockwall must approve the
color of signposts and any requested sign mounting/trim.

2.16.5 Miscellaneous

Street address markers shall be installed for each lot in the subdivision. The
markers shall be located at the center of the lot on the face of the curbs. The
address markers shall have a deep green background with reflective white
numbers. The number size shall be four (4) inches in height. The background
of the address marker shall be eighteen (18) inches in length and from the top
of curb to the gutter flow line. The address marker shall show the full numerical
portion of the address of the lot.

All signage for multifamily, commercial, retail and industrial developments are
required to have a separate permit from the building department. Signs,
including any overhangs, are not allowed in any right-of-ways and/or
easements. Location of any signage is not approved on engineering plans

2.17 Temporary Traffic Control

When the normal function of the roadway is suspended through closure of any
portion of the ROW, temporary construction work zone traffic control devices
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shall be installed to effectively guide the motoring public through the area.
Consideration for road user safety, worker safety, and the efficiency of road user
flow is an integral element of every traffic control zone.

All traffic control plans shall be prepared and submitted to the Engineering
Division in accordance with the standards identified in Part VI of the most recent
edition of the TMUTCD. Lane closures will not occur on roadways without an
approved traffic control plan. Traffic control plans shall be required on all
roadways as determined by the City Engineer or the designated representative.

All traffic control plans must be prepared and signed and sealed by an individual
that is licensed as a professional engineer in the State of Texas. All traffic control
plans and copies of work zone certification must be submitted for review and
approval a minimum of seven (7) working days prior to the anticipated temporary
traffic control.

The contractor executing the traffic control plan shall notify all affected property
owners two (2) weeks prior to any the closures.

Any deviation from an approved traffic control plan must be reviewed by the City
Engineer or the designated representative. If an approved traffic control plan is
not adhered to, the contractor will first receive a verbal warning and be required
to correct the problem immediately. If the deviation is not corrected, all
construction work will be suspended, the lane closure will be removed, and the
roadway opened to traffic.

All temporary traffic control devices shall be removed as soon as practical when
they are no longer needed. When work is suspended for short periods of time at
the end of the workday, temporary traffic control devices that are no longer
appropriate shall be removed or covered. The first violation of this provision will
result in a verbal warning to the construction foreman. Subsequent violations will
result in suspension of all work at the job site for a minimum of 48 hours. All
contractors working on City funded projects will be charged one working day for
each 24 hour closure.

Lane closures on any major or minor arterial will not be permitted between the
hours of 6:00 am to 9:00 am and 4:00 pm to 7:00 pm. Where lane closures are
needed in a school area, they will not be permitted during peak hours of 7:00 am
— 9:00 am and 3:00 pm to 5:00 pm. Closures may be adjusted according to the
actual start-finish times of the actual school with approval by the City Engineer.
The first violation of this provision will result in a verbal warning to the
construction foreman. Subsequent violations will result in suspension of all work
at the job site for a minimum of 48 hours. All contractors working on City funded
projects will be charged one working day for each 24 hour closure of a roadway
whether they are working or not.
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2.18

2.19

2.20

Street Lighting

All developments shall provide streetlights. In general, lights should be located
at street intersections and at intervals no greater than four hundred (400) feet
apart. Street lights shall be centered one and half (1 %) feet off the back of curb.

Barrier Free Ramps

Barrier free ramps shall be provided in all commercial areas and in residential
areas which have sidewalks. Ramps shall be located to provide access in
accordance with the standards set by the Texas Department of Licensing and
Regulation (TDLR) at all pedestrian sidewalks. Laydown curbs and ramps shall
be constructed at all street intersections and driveways whether or not sidewalks
are being installed. Laydown curbs and ramps shall be constructed by the
developer. Barrier free ramps shall have truncated dome plates in the color
approved by the City. No truncated dome pavers or ridges allowed.

Off-Street Parking

All parking areas and spaces shall be designed and constructed of steel
reinforced concrete in accordance with the following requirements:

1. All parking areas and spaces shall be designed and constructed of steel
reinforced concrete so as to have free ingress and egress at all times.

2. No parking space or parking area shall be designed so as to require a
vehicle to back into a public street or across a public sidewalk, except in
the case of one and two family dwelling units.

3. Minimum Dimensions for Off-Street Parking:

a) Ninety-degree parking (Figures 2.6a and 2.6b) — All parking spaces
shall be a minimum of nine (9) feet in width. Each parking space
adjacent to a building shall not be less than twenty (20) feet in length.
Dual head in parking spaces should be a minimum of twenty (20) feet
in length. Parking spaces not adjacent to a building or dual head may
be eighteen (18) feet in length with two (2) feet of clear (no obstruction
including landscaping, lighting, wheel stops, and/or signage) over hang
between curb and sidewalk or property line. Maneuvering space shall
not be less than twenty-four (24) feet.

b) Sixty-degree angle parking (Figures 2.7a and 2.7b) — Each parking
space shall be not less than nine (9) feet wide perpendicular to the
parking angle nor less than twenty and one tenth (20.1) feet in length
when measured at right angles to the building or parking line.
Maneuvering space shall be not less than fourteen and one half (14 %)
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d)

f)

g)

feet for one way traffic or twenty two (22) feet for two way traffic
perpendicular to the building or parking line.

Forty-five degree angle parking (Figures 2.8a and 2.8b) — Each parking
space shall not be less than nine (9) feet wide perpendicular to the
parking angle nor less than nineteen (19) feet in length when
measured at right angles to the building or parking line. Maneuvering
space shall be not less than twelve (12) feet for one way traffic or
twenty-one (21) feet for two-way traffic perpendicular to the building or
parking line.

Parallel Parking — Each parking space shall not be less than nine (9)
feet in width and twenty-two (22) feet in length. Maneuvering space
will not be less than twenty (20) feet.

Handicap Space Parking — Where handicapped parking is required or
installed, the design shall be as in Figure 2.9.

When off-street parking facilities are provided in excess of minimum
amounts herein specified, or when off-street parking facilities are
provided, but not required by this chapter, said off-street parking
facilities shall comply with the minimum requirements for parking and
maneuvering space herein specified.

Each parking space/stall shall be striped to the minimum dimension
detailed out above in this section.

No dead-end parking shall be allowed for more than 6 parking spaces.
A minimum turnaround of a 15 feet wide by 64 feet long shall be
provide and striped off as “No Parking”.

Page 33

75 ™



Figure 2.6a: 90° Parking — Double Row
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Figure 2.6b: 90° Parking — Single Row
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Figure 2.7a: 60° Parking — Double Row
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Figure 2.7b: 60° Parking Single Row
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Figure 2.8a: 45° Parking - Double Row
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Figure 2.8b: 45° Parking — Single Row
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Figure 2.9: Handicap Space Parking
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Paving Standards:

a) Unless otherwise approved by the City Council or as specified in these
standards, all parking lots shall be paved with steel reinforced concrete
and designed according to City standards and specifications. The parking
lanes must be clearly marked by approved paint, buttons or other material.

b) All driveway approaches shall be constructed of steel reinforced concrete
in the same strength, thickness, and reinforcing as the adjacent street and
shall be curbed per City standards.

c) All parking lot pavement and drive aisles shall be steel reinforced concrete
except for existing asphalt parking lots being rehabilitated. A steel
reinforced concrete or asphalt pavement (rehabilitated parking lots) design
shall be provided to the City Engineer for review and approval.

d) Industrial and commercial parking lot pavement shall be steel reinforced
concrete and designed by a Professional Engineer. Pavement design
shall be submitted to the City for approval.

e) The pavement within a designated loading area shall be designed and
constructed to carry the additional loading of merchandise, goods,
sanitation pick-up, etc., in order to prevent any unnecessary failure in the
pavement itself. The pavement design shall be included in the engineering
construction plans and specifications and submitted to the City Engineer
for approval. The pavement design is shall designed by a Geotechnical
Engineer.

f) Fire lane shall have a maximum running slope of ten (10) percent and a
cross slope of five (5) percent. A vertical curve is required for grade
breaks greater than one (1) percent.

. Dead end parking shall be designed and constructed with a minimum length
of fifteen (15) feet and width of twenty-four (24) feet turnaround space
provided at the end of the dead end parking area.

. If a portion of an existing street is removed for construction, the entire
concrete panel must be removed and replaced with the same strength steel
reinforced concrete and one (17) inch thicker than the existing thickness.

. All entrances or exits in a parking lot shall be a minimum of thirty (30) feet
from the beginning point of any corner radius.

. All entrances or exits in a parking lot shall be a minimum of twenty-four (24)
feet and a maximum of forty-five (45) feet in width, unless one-way, in which
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case they shall both be a minimum of twelve (12) feet, or as approved by the
City Council.

No parking areas or parking spaces shall be allowed to pave over or utilize
public right-of-way, with the exception of approved entrances and exits,
unless the City Council grants an exception and/or a facilities agreement.

10. All multi-family and commercial parking areas and parking spaces shall be

designed and constructed to protect adjacent residences from the direct
glare of headlights of vehicles using the parking area.

11.No City street curb, alley or street pavement may be cut without a permit

from the City.

12.1f required, the contractor shall submit a traffic control design to the City of

Rockwall Engineering Division prepared by a registered professional
engineer prior to beginning of construction. The contractor shall provide
signs and barricades in construction areas and comply with the Texas
Department of Transportation standard of work zone traffic control.
Employees exposed to public vehicular traffic, shall be provided with and
wear warning vest or other suitable garments marked with or made of
reflective or high visibility material. The contractor shall provide flagman
when working inside an active street right-of-ways where necessary.

2.21 Traffic Impact Analysis and Mitigation

2211

Purpose

The purpose of a Traffic Impact Analysis (TIA) is to assess the effects of
specific development activity on the existing and planned thoroughfare
system. Development activity may include, but is not limited to, rezoning,
preliminary site plans, site plans, preliminary plats, driveway permits,
certificates of occupancy, and Thoroughfare Plan amendments.

2.21.2 Determination of Applicability

The need for a TIA shall be determined by the City based upon the results
and recommendation from a pre-development meeting. It shall be the
responsibility of the applicant to demonstrate that a TIA should not be
required. If a TIA is required, the level of effort for a TIA submission shall be
determined based on the criteria set forth in Table 2.6.

2.21.3 Applicability of TIA Requirements

A. Zoning, Site Plan and Platting — These TIA requirements shall apply to all
requests for land use changes which will establish a land use that is
deemed to be more intense than the land use depicted on the Land Use
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Plan contained within the Comprehensive Plan for a particular property.
Applicable requests will also include zoning, site plan, and platting cases,
Thoroughfare Plan amendments, and/or where deemed necessary by the
City Engineer, Director of Planning and Zoning, the Planning and Zoning
Commission, or the City Council. Special circumstances -- including but
not limited to development with no case history -- may also require a TIA.

. Development — These TIA requirements shall apply to all development
requests for land uses, except single-family residential developments,
which will generate over 100 total trips during the AM or PM peak hour.
Applicable development requests include all development related
applications. Special cases, in which site generated peak hour trip
activity is different from that of the adjacent street (weekdays 7:00-9:00
a.m. and 4:00-6:00 p.m.), may require an additional separate analysis.
Such circumstances may include, but are not limited to, the
establishment of commercial/retail, entertainment or institutional
developments or activity. The TIA requirement may be waived for a
development request if a TIA was performed previously with the zoning
request and the conditions listed in the report are still current.

l. Single-Family Residential Exception — A TIA for single-family
residential development will not be required if the development
contains fewer than six (6) dwelling units unless special
circumstances exist, as determined by the City Engineer
and/or Director of Planning and Zoning. These special
circumstances may include, but are not limited to, impacts to
other residential developments from cut-through traffic,
inadequate site accessibility, the construction or delay of
construction of a thoroughfare prior to or after the anticipated
date of construction resulting from a proposed development,
or the street or access system not being anticipated to
accommodate the expected traffic generation.

. Depending upon the specific site characteristics of the proposed
development, one or more of the following elements may also be
required as part of the TIA: an accident analysis, sight distance analysis,
traffic simulation, roundabout analysis, traffic signal warrant analysis,
queuing analysis, right/left-turn lane analysis, access spacing analysis,
link capacity analysis, and/or traffic circulation plan.
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Table 2.6: Criteria for Determining TIA Study Requirements

1. All driveway access

Projected site generated ADT of . .
points, adjacent

253 roadways, and major
Projected site generated peak intersections
J . 9 P 1. Existing year | 2. All signalized
hour trips of 100 per hour 2.Openin @1 intersections on
AND .Op g year

each street serving
the site within %
mile of the site
boundary

No significant modification of
traffic signals or roadway
geometry proposed

1. All driveway access

Projected site generated ADT of points, adjacent
751-2,000 roadways, and major
OR intersections
Projected site generated peak 1.Existing year | 2. All signalized
I hour trips of 101-250 per hour 2.0pening year® intersections and
OR 3.Five years after major unsignalized
Installation or modification a completion intersections on
traffic signal or roadway each street serving
geometry proposed, regardless the site within %2
of project size mile of the site
boundary

1. All driveway access
points, adjacent
roadways, and major

Projected site generated
ADT exceeds 2,000
OR

Projected site generated peak _ Intersections
X 1.Existing year | 2. All signalized
hour trips exceeds 250 per hour ) 3) . .
m OR 2.0pening year intersections and
. e 3.Five years after major unsignalized
Installation or modification of two . . )
completion intersections on

or more traffic signals, addition
of travel lanes, or modification of
interchange proposed,
regardless of project size

each street serving
the site within 1
mile of the site
boundary

1. Analysis periods shall include build and no-build scenarios. Assume full occupancy for each phase as they
open.

2. Assume full build-out and occupancy.

3. Additional analysis periods relating to completion of interim phases may be considered for phased
developments to support delaying construction of planned mitigations until future phases are constructed.
Assume full build-out and occupancy of each particular phase

4. The City may enlarge or reduce the study area depending on the project. This is meant to provide
general guidance to the developer. Land uses within the study area should include recently approved or
pending development adjacent to the site.
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2214 Requirements for TIA Updates

A TIA shall be updated when the time or circumstances of the original study
fall within the parameters presented in Table 2.7. The applicant is
responsible for the preparation and submittal of appropriate documentation
in order for City staff to process the zoning or development application. A
TIA for site development requests must be updated if two (2) years have
passed since the original submittal and/or approval, or if existing or assumed
conditions have changed within the defined study area.

Table 2.7: Criteria for Determining TIA Update Requirements

he Originally P | Development:

Original TIA =
Report was Access Changed'’ Access Not Changed
based on: OR AND
Tri neration Incr Irip Generation Increased
by more than 10% by less than 10%
Zoning; or Letter Amendment Required:
Preliminary Site Plan Identify and report only Letter Documenting Change
or Site Plan that is | analysis conditions that have (No analysis is required)
less than 2 years old changed
Preliminary Site
Plan or Site Plan Prepare New Study. Must Prepare New Study. Must meet
. meet all current TIA .
that is more than 2 . all current TIA requirements.
requirements
years old

1. Changed access includes proposed new access or refinement of general access locations not
specifically addressed in original proposed development.

2.21.5 Funding Resources

A. The Developer will be responsible for all costs related to the design,
construction and implementation of all recommended mitigations that
have been accepted and deemed required by the City Engineer not
otherwise funded by government agencies. The City Engineer may
require consideration of alternative mitigation options that may not have
been included in the TIA.

B. The TIA may take into account the city/state/county approved traffic
improvements with dedicated funding. Prior to issuance of a Certificate
of Occupancy (CO) permit, the Developer shall complete any required
traffic improvements approved by the City as a result of the development
which have not been funded or otherwise completed by government
agencies. The City may approve delaying the construction of required
improvements based on the development’s phasing.
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2.21.6 Responsibility of TIA Preparation and Review

A. A TIA shall be prepared in accordance with all of the guidelines in this
section and submitted in accordance with the Development Review
Schedule set by the City. The responsibility for TIA preparation shall rest
with the applicant and must be performed by a Professional Engineer
(P.E.) licensed in the State of Texas with experience in traffic and
transportation engineering. The final TIA report must be signed and
sealed by the P.E. responsible for the analysis to be considered for
review by the City. Application and review fees are due at the time of
each submittal. City staff and consultants shall serve primarily in a review
and advisory capacity and will only provide data to the applicant when
available.

B. It shall be the responsibility of the applicant to submit two (2) printed and
one (1) electronic PDF draft TIA reports and executive summaries prior
to the zoning and/or development request submission. The proper
number of reports, the timing for submission, and the review of these
reports shall be based on standard City development review procedures.
Incomplete TIAs or failure to submit a TIA prior to the submission shall
delay consideration of zoning and development requests. Should it be
determined during the review of any zoning and/or development plans
that a TIA is required, consideration shall be deferred until the applicant
submits a completed TIA, the TIA has been reviewed, and the City has
approved the TIA.

C. The City and/or the City’s consultant shall review the TIA and provide
comments to the applicant. It shall be the responsibility of the applicant to
submit two (2) printed and one (1) electronic PDF finalized TIA reports
and executive summaries once all review comments have been
addressed. Electronic submission may substitute for the required hard
copies only with written authorization of the City Engineer.

2.21.7 TIA Standards

A. Capacity Analysis — A capacity analysis for appropriate peak periods
shall be conducted for all driveways, intersections, and streets identified
during the pre-development meeting. Capacity calculations shall include
both near term and long-term projections. Capacity calculations must be
based on the operational analysis technique contained in the most
current edition of the Highway Capacity Manual (HCM). Alternative
calculations must be approved by the City Engineer.

B. Design Level of Service — The minimum acceptable level of service
(LOS) within the City shall be defined as LOS “D” in the peak hour for all
critical movements/intersections and links. All development impacts on
both thoroughfare and intersection operations must be measured against
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this standard.

. Trip Generation Resources — The City’s standard for trip generation rates
for various land use categories shall be those found in the latest edition
of Trip Generation Manual published by the Institute of Transportation
Engineers (ITE) or other published or recognized sources applicable to
the region. Alternate trip generation rates may be accepted on a case-by-
case basis if the applicant can provide current supporting data
substantiating that their development significantly differs from the ITE
rates. The City and/or City’s consultant must approve alternative trip
generation rates in writing in advance of the TIA submission.

. Trip Reductions — Trip reductions for pass-by trips and mixed-use
developments will be permitted, subject to analytical support provided by
the applicant and approved by the City and/or the City’s consultant on a
case-by-case basis. Assumptions relative to automobile occupancy,
transit mode share, or percentage of daily traffic to occur in the peak hour
must be documented and will be considered subject to analytical support
provided by the applicant.

. Study Horizon Years — The TIA must evaluate the impact of the proposed
development on both existing traffic conditions and future traffic
conditions for the horizon year(s) as specified in Table 2.6. Horizon
year(s) are defined as any analysis year beyond the existing year. These
applications should take into account the Master Thoroughfare Plan or
pending amendments.

. Traffic Data Collection — Appropriate traffic counts shall be collected.
These shall include weekday/weekend daily and peak-hour traffic counts
at all locations as directed by the City, Weekday counts shall be taken on
a typical Tuesday, Wednesday or Thursday unless other days are
required/approved. Peak-hour intersection turning movement counts
shall include 15-minute increments. Traffic counts used in a TIA shall be
less than one (1) year old and should occur outside of holiday time
periods and when public schools are in session unless otherwise
approve by the City Engineer. The City Engineer may request additional
counts based on specific conditions. The existing counts shall be
presented in figures/exhibits for each intersection counted with original
data sheets provided in the Appendix.

. Design Standards — The TIA must evaluate site access characteristics
including, access spacing requirements, left/right-turn lane requirements,
visibility and sight distance requirements, as needed, relative to City of
Rockwall and Texas Department of Transportation (TxDOT)
requirements, as appropriate. Any TIA with access to a TxDOT facility
must meet TxDOT minimum standards and requirements.
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H. Traffic Signal Timing and Phasing — The analysis of all existing traffic
signals shall be based on the most current signal timing plans, if
available. When signal timing plans are not available the assumed signal
timing shall be based on field observations, actuation/detection
capabilities and corridor coordination and offsets.

2.21.8 TIA Methodology

A. Site Location/Study Area — A brief description of the size, general
features, and location of the site, including a map of the site in relation to
the study area and surrounding vicinity. The description should include
all existing and proposed traffic control devices within the study area,
posted speed limits on all existing, adjoining or impacted roads,
pedestrian facilities, intersection layout, and lane usages. If applicable to
the project, information may also include lane widths and right of way
widths for all existing roads impacted by the development. Photographs
may be included to document existing transportation conditions;

B. Existing Zoning — A description of the existing zoning for the site and
adjacent property, including land area by zoning classification and
density by Floor Area Ration (FAR), square footage, number of hotel
rooms, and dwelling units, etc. (as applicable);

C. Existing Development — A description of any existing development on the
site and adjacent to the site. If applicable, include impacts to existing
development.

D. Site Access — A description or illustration of the existing and proposed
site access points and associated turn lanes and/or median openings,
including cross-section, lane assignment, turn restrictions, throat width,
curb radii, turn-lane requirements, sight distance calculations and access
spacing conditions;

E. Proposed Zoning/Site Development — A description of the proposed
zoning/development for the site, including land area by zoning
classification and density by FAR, square footage, number of hotel
rooms, and dwelling units, etc. (as applicable); identify recently approved
or pending land uses within the area;

F. Thoroughfare System - A description and/or map of existing
planned/proposed thoroughfares and traffic signals for horizon year(s)
within the study area;

G. Model Assumptions and Design Factors — The roadway network must be
modeled as accurately as possible using field data measurements,
industry standards and engineering judgement. This includes, but is not
limited to, intersection/roadway segment geometries, traffic flow
characteristics and traffic signal phasing and operations;
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. Existing Traffic Volumes — Recent traffic counts for the study area
including pedestrian and bike volumes where appropriate;

Projected Traffic Volumes — Background traffic projections within the
study area for the horizon year(s). Background traffic projections shall
include the growth in regional traffic as well as the traffic that will be
generated by the undeveloped land adjacent to the site and/or within the
study area that is likely to develop by the horizon year(s), as determined
by the City Engineer and/or City’s Consultant. These traffic projections
shall be based upon recently approved development applications, the
current zoning on the undeveloped land, the City’s Future Land Use Plan
or the requested future land use of the development;

. Density of Development — A table displaying the amount of development
assumed for existing zoning and/or the proposed development (using
gross floor area, dwelling units, occupied beds, etc., as required by the
trip generation methodology);

. Existing Site Trip Generation — A table displaying trip generation rates
and total trips generated by land use category for the appropriate peak
hours and on a daily basis for each phase and full development based on
existing zoning (if applicable), and including all appropriate trip reductions
(as approved by the City and/or City’s consultant);

. Proposed Site Trip Generation — A table displaying trip generation rates
and total trips generated by land use category for the appropriate peak
hours and on a daily basis for each phase and full development based on
existing zoning (if applicable) and/or proposed development, and
including all appropriate trip reductions (as approved by the City and/or
City’s consultant);

. Net Change in Trip Generation (for rezoning cases) — Proposed trip
generation minus existing trip generation (if applicable); the net increase
in trips to be added to base volumes for the design year;

. Trip Distribution and Traffic Assignment — Tables and/or figures/exhibits
of trips generated by the proposed development (or net change in trips, if
applicable) added to the existing and projected volumes, as appropriate,
with distribution and assignment assumptions, unless computer modeling
has been performed. Each step of the procedure should be clearly
shown in enough detail so that all calculations can be verified;

. Level of Service Evaluations — Capacity analyses for appropriate peak
hours for both existing conditions and horizon year(s) projections for
intersections, thoroughfare links, median openings and turn lanes
associated with the site, as applicable. Results of the capacity analyses
must be summarized in exhibits and/or tables for each analysis period
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and scenario providing the level of service designation and average
control delay for each intersection overall and for each major lane group
as applicable. Volume-to-capacity ratio and 95" percentile queues should
be provided for all movements found to operate at a deficient level of
service;

P. Intersection Control Evaluations — The need for new intersection controls
(i.e. traffic signals, all-way stop control) shall be based on warrants and
include their impact on the performance of the transportation system;

Q. Evaluation of Proposed/Necessary Mitigation — Capacity analyses for
appropriate peak hours for intersections, thoroughfare links, median
openings and turn lanes associated with the site under
proposed/necessary traffic mitigation measures;

R. Conclusions — Identification of all thoroughfares, driveways, intersections,
and individual movements that exceed LOS D or and any operational
problems likely to occur;

S. Recommendations — ldentify and summarize any necessary roadway
improvements and time frames for improvements to occur. Include any
intersections, turn lanes, etc which will not be improved to LOS D or
better and support for why improvements are not provided. Mitigation
measures should be consistent with Traffic Impact Mitigation section
below;

T. Other information required for proper review — As requested by the City
Engineer and/or the City’s consultant.

2219 TIA Report Format

A. The TIA report must be prepared on 8'%" x 11” sheets of paper. However,
it may contain figures/exhibits on larger sheets, provided they are folded
to this size. All text and map products shall be computer-based and
provided in both published format and computer file format (PDF). In
addition, all electronic files used as part of the traffic analysis (i.e.,
Synchro, HCS, Passer Il/lll, CORSIM, VISSIM, ARCADY, etc.) shall be
provided.

B. Traffic volumes must be illustrated on prepared figures/exhibits depicting
appropriate movements at each study intersection. This includes,
existing and horizon year(s) (i.e. projected background traffic volumes,
site generated traffic volumes, background + site generated).

C. The sections of the TIA report should be categorized according to the
outline shown below:
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I.Executive Summary
[l.Introduction
a. Purpose & Overview of Study
I1.Existing Conditions
a. Site Location/Study Area
b. Existing Zoning/Development
c. Study roads/streets and intersections
d. Traffic Volumes
IV.Proposed Development
a. Zoning, phasing, densities, etc.
b. Site Trip Generation
c. Net Change in Trip Generation (if applicable)
d. Trip Distribution and Traffic Assignment
V.Projected Volumes
a. Background Volumes
b. Background + Site Volumes
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i. Mitigations
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VIll.Recommendations
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e

2.21.10 Traffic Impact Mitigation

A. Mitigation of traffic impacts shall be required if the proposed development
would cause a facility or traffic movement (if applicable) to exceed LOS
D, or where it already exceeds LOS D and the development would
contribute five percent (5%) or more of the total traffic during any
projected horizon year. If mitigation is required, the applicant must only
mitigate the impact of the proposed development, and would not be
responsible for alleviating any deficiencies in the thoroughfare system
that may occur without the proposed development.

B. Mitigation is not required if it can be shown that the traffic impacts of the
project are fully mitigated ten (10) years after the final opening with any
improvements that are already programmed to be implemented within
five (5) years of the initial opening.
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2.21.11 Administration of the TIA

Based on the results of the TIA and actions recommended by the City staff,
the City’s consultant, the Planning & Zoning Commission and/or the City
Council, as appropriate, the City shall take one or more of the following
actions:

A. Approve the zoning or development request, if the project has been
determined to have no significant impact or where the impacts can be
adequately mitigated;

B. Approve the development request, subject to a phasing plan;

C. Recommend study of the City Thoroughfare Plan to determine
amendments required to increase capacity;

D. Recommend amendment of the Capital Improvement Program (CIP) to
expedite construction of needed improvements; or

E. Deny the zoning or development request, where the impacts cannot be
adequately mitigated.

2.21.12 Cost of TIA Review

The City may utilize an engineering consulting firm to assist City staff in the
review of a TIA. The cost of this consultant review shall be borne by the
developer, engineer, or property owner submitting the TIA. The City shall
first obtain a cost estimate from the engineering consultant for the TIA
review at time of the initial TIA submittal. Before the review begins, the
developer, engineer, or property owner submitting the TIA shall deposit with
the City funds equal to the cost estimate. The City shall disburse the funds to
the consulting engineer as the review progresses. Should the consultant
fees exceed the initial estimate, the developer, engineer or property owner
submitting the TIA shall be informed of the shortage and a new estimate
made by the consultant engineer to complete the TIA review. Additional
funds will then be deposited with the City by the developer, engineer or
property owner submitting the TIA to cover the estimated shortfall before the
review of the study resumes. Any unused funds to be reimbursed to the
developer, engineer or property owner submitting the TIA. If review process
is performed by City staff, the City will submit a cost estimate for TIA review
at time of the initial engineering submittal.
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STORM DRAINAGE FACILITIES

Introduction

Drainage facilities shall be designed and constructed at such locations and of
such size and dimensions to adequately serve the development and the
contributing drainage area upstream of the development. The developer shall
provide all the necessary easements and rights-of-ways required for drainage
structures including, but not limited to, storm drains and open channels, (lined or
unlined), flood detention facilities, and stormwater diversion or containment
facilities (such as levees, dams, berms and stream diversions). The minimum
easement widths for drainage facilities shall be per Table 3.1. For detention
pond easements, waterlines and wastewater lines will not be allowed in the
easement. A variance to allow walls in detention ponds and easement will be
required approval by the Planning and Zoning Commission and appeal from the
City Council.

Table 3.1: Drainage Easements — Minimum Width

Minimum Easement Width (ft)
18" — 48" RCP 20’
Conduit | 43 =72 RCP 25
Size Box 3’ — 4’ span, RCB 20
Box 5 — 8 span, RCB 25’
Box 9’ — 12’ span, RCB 30°
<14’ 20’
Depth 14’ - 16’ 25’
of 17 =20’ 30’
Conduit 21’ =23 35’
> 23 40°
Open Channel 15" wider than top width of channel

Emergency Overflow Flume 20°

Creeks/Stream/Floodplains Reference Erosion Hazard Setback Section

Detention Ponds Sgt at 100-YR freeboard.elevation. (Rgf.
Minimum Freeboard Requirements Section)

The design flows for the drainage system shall be calculated by the Rational
Method in accordance with the requirements set forth in this document unless
otherwise noted within these Standards (such as where the unit hydrograph
methods are required). Curbs, inlets, manholes, etc. shall be designed and
constructed in accordance to the Standard Details. Materials and construction
procedures shall conform to the requirements of the Standard Specifications for
Construction.
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The developer shall provide plans, specifications, and design calculations for all
drainage structures. All open channels that are not concrete lined shall be
designed to prevent erosion (Table 3.11). The City shall specifically approve the
type of methods used for prevention of erosion.

The design, size, type and location of all storm drainage facilities shall be subject
to the approval of the Engineering Division. The requirements set forth herein
are considered minimum requirements. The developer and their_engineers
shall bear the total responsibility for the adequacy of design. The approval
of the facilities by the City in no way relieves the developer and their
engineer of this responsibility.

The design factors, formulas, graphs and procedures described shall serve as
means to prove that adequate conveyance of storm water and adequate flood
prevention within the City is being provided. Responsibility for the actual design
remains with the developers and their engineers. Deviation from the
requirements of these standards shall require the approval of the City Engineer.

The City, as a participant in the National Flood Insurance Program (NFIP), must
enforce all parts of its adopted Flood Hazard Damage Prevention and Erosion
Control Ordinance, as approved by the Federal Emergency Management Agency
(FEMA). Therefore, the requirements of that ordinance are adopted and included
as a part of the City’s Standards of Design and Construction.

The developer shall be responsible for the necessary facilities to provide
drainage patterns and drainage controls such that properties within the overall
watershed, whether upstream or downstream of the development, are not
adversely affected by storm drainage from facilities on the development. These
are outlined in the Storm Drainage Management Plan Section 3.4.

The storm drainage management plan provided as part of the final engineering
drawings shall address how storm water on the proposed development and
affected adjoining properties will be controlled during phased and completed
development. Off-site improvements may be required to carry the additional
flows caused by the proposed development. If the downstream system is
insufficient to carry the proposed flow without causing potentially increased flood
damages, detention will be required to release only the flow amount capable of
being carried in the existing system.

Storm drainage released from the site will be discharged to a natural water
course or storm sewer system of an adequate size to convey the 100-year storm
runoff expected after development.

All storm drainage structures shall be constructed with a minimum of 4,200 psi
concrete in 28 days with a cement content of not less than 6.5 sack per cubic
yard for machine placed and not less than 7.0 sack per cubic yard for hand

Page 54

9% 96



3.2

place. All batch designs shall be reviewed and approved by the Engineering
Division. All batch designs shall have the current date, project name, and use
labeled on each design. Submit batch designs to the Engineering Division a
minimum of ten (10) days prior to the projected placement date for review and
approval. If pre-cast structures are being utilized, shop drawings must be
submitted to the City Engineer for approval along with the batch design which is
provided by the manufacturer. All drainage structures shall be double formed. No
earth forms will be allowed.

Storm Drainage Design Criteria

3.2.1 Rational Method

For all drainage areas less than 160 acres, the rational method of computing
runoff may be used for design of small drainage facilities (such as storm sewer
systems, inlets, street gutter, and small detention facilities. The rational
method is expressed by the following equation:

Q = CIA
Equation 3.1
where:
Q = The storm flow rate at a given point (cfs)
C = runoff coefficient (the ratio of rainfall to peak runoff) as indicated in
Table 3.2
| = The average intensity of rainfall, for a period equal to the time of
flow from the farthest point of the drainage area to the point of
design and is obtained from Figure 3.1. (inches/hr)
A = The area that is contributing to the point of design (acres)

3.2.1.1  Runoff Coefficient (C)
For design of proposed drainage facilities using the Rational Method, runoff
coefficients shall be based on the future land use. The runoff coefficients
for different land uses should be taken from Table 3.2. A weighted runoff
coefficient shall be used if different land uses are contributing to a
discharge design point.

3.2.1.2 Time of Concentration

The time of concentration is defined as the longest time, without
unreasonable delay, that will be required for water to flow from the upper
limit of a drainage area to the point of concentration. The time of
concentration to any point in a storm drainage system is a combination of
the “inlet time” and the time of flow in the storm drain. The inlet time is the
period of time required for water to flow over the surface of the ground to
the storm drain inlet. The time of concentration for any one design point
shall not exceed ten (10) minutes for storm drain designs.
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Using the Rational Method for small drainage acres under average
conditions, the minimum time of concentration from the upstream end of a
drainage system will coincide with Table 3.3.

Table 3.2: Runoff Coefficient for Types of Land Use

TYPE OF AREA OR LAND USE ADOPTED RUNOFF
COEFFICIENT
Parks or Open Areas 0.35
Single Family Residential or Duplex 0.50
School 0.70
Apartments 0.75
Townhouse 0.80
Churches 0.80
Industrial 0.90
Commercial Business 0.90
Mercantile District 0.90
Retail 0.90
Parking Lot 0.90
Major and Minor Arterials — R.O.W. 0.90

Table 3.3: Minimum Inlet Time of Concentration

TYPE OF AREA OR LAND USE MINIMUM INLET TIME
(minutes)
Parks or Open Areas 20
Single Family Residential or Duplex 10
School 10
Apartments 10
Townhouse 10
Churches 10
Industrial 10
Commercial Business 10
Mercantile District 10
Retail 10
Parking Lot 10
Major and Minor Arterials — R.O.W. 10
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Under circumstances which will produce times of concentration in excess
of those shown in Table 3.3 the following NRCS TR55 methodology shall
be used to determine the time of concentration (Tc). This method
separates the flow through the drainage area into sheet flow, shallow
concentrated flow, and open channel flow. The Tc is the sum of travel
times for sheet flow, concentrated shallow flow and open channel flow. The
time of concentration flow path and sheet flow path and following

calculations shall be shown in the plans.

A. Sheet Flow: The maximum allowable length for sheet flow shall be no
more than 100 feet if not prior to 100 feet. Guidelines for determining
the maximum allowable sheet flow length are provided in Unit
Hydrograph Method Section. The Tt in minutes for sheet flow is

determined using the following equation:

0.007(nl)°'8
t = (P,)05504

where:
Ti= travel time, (hr)

n = Manning’s roughness coefficient, (Table 3.4)

| = flow length, (ft)
P2 = 2-year, 24-hour rainfall, (Table 3.5a)
S = land slope of hydraulic grade line (ft/ft)

Table 3.4: Sheet Flow ‘n’ Values

Surface Description n®

Smooth surfaces (concrete, asphalt, gravel, or bare soil) | 0.011
Fallow (no residue) 0.05
Cultivated soils:

Residue cover less than 20% 0.06

Residue cover greater than 20% 0.17
Grass:

Short Prairie Grass 0.15

Dense grasses 0.24

Bermuda grass 0.41
Range (natural) 0.13
Woods:

Light underbrush 0.40

Dense underbrush 0.80

(1) These “n” values are only applicable for flow depths of
approximately 0.1 foot or less where sheet flow occurs.
greater flow depths, typically concentrated shallow overland

€699

flow or channel flow occurs, with lower “n” values typical of

those generally used in open-channel flow.
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For

Equation 3.2
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B. Shallow concentrated flow travel time is computed as:

t — LSC
5 3600K S5
Equation 3.3
where:
tsc = shallow concentrated flow time, (hr)
Lsc = shallow concentrated flow length, (ft)
K = 16.13 for unpaved surface, 20.32 for paved surface
Ssc = shallow concentrated flow slope, (ft/ft)

C. Channel Flow travel time shall be computed by dividing the channel
length by the flow rate obtained from Manning’s Equation. This is
shown by Equation 3.4.

Lch

ten = 2 1
36001'ni9Rischf

Equation 3.4
where:
tch = channel flow time, (hr.)
Lch = channel flow length, (ft)
Sch = channel flow slope, (ft/ft)
n = Manning’s roughness coefficient (Table 3.11)

R = channel hydraulic radius (ft), R = pi

where: a = cross sectional area (ft?)
pw = wetted perimeter (ft)

Since urbanization is anticipated on all drainage areas, all drainage
improvements shall be designed for the case of fully developed
watersheds. It is generally not practical to design improvements to gravity
drainage systems in stages to match development, except in the case of
unlined ditches, and then, it is essential that ultimate rights-of-way be
obtained at the outset. When the watershed in question is basically
undeveloped, the developer shall attempt to anticipate future fully
developed conditions and storm water drainage patterns and flow
characteristics when determining the time of concentration.

3.2.1.3 Rainfall Intensity (1)
The Rainfall intensity shall be taken from Figure 3.1 below for the
minimum inlet time above.
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Figure 3.1: IDF Curve
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3.2.2 Unit Hydrograph Method

For contributing drainage areas greater than 160 acres, the unit hydrograph
method, shall be used to determine the peak storm discharge quantities. This
method shall also be used for verification of adequacy of stormwater detention
facilities with contributing drainages areas that are equal to or greater than 20
acres.

The City will utilize an engineering consulting firm to assist City staff in the
review of a flood and detention studies that utilize the Unit Hydrograph
Method. The cost of this consultant review shall be borne by the developer,
engineer, or property owner submitting the study. The City shall first obtain a
cost estimate from the engineering consultant for the study review at time of
the initial study submittal. Before the review begins, the developer, engineer,
or property owner submitting the study shall deposit with the City funds equal
to the cost estimate. The City shall disburse the funds to the consulting
engineer as the review progresses. Should the consultant fees exceed the
initial estimate, the developer, engineer or property owner submitting the study
shall be informed of the shortage and a new estimate made by the consultant
engineer to complete the study review. Additional funds will then be deposited
with the City by the developer, engineer or property owner submitting the study
to cover the estimated shortfall before the review of the study resumes. Any
unused funds to be reimbursed to the developer, engineer or property owner
submitting the study. If review process is performed by City staff, the City will
submit a cost estimate for study review at time of the initial engineering
submittal.

The use of a unit hydrograph method shall be based upon standard and
accepted engineering principles used in the profession. Acceptable methods
include the Natural Resources Conservation Service (NRCS) Technical
Release Number 55 (TR-55) for drainage areas 160 acres to 2,000 acres and
NRCS’s Technical Release Number 20 (TR-20), or the United States Army
Corps of Engineers HEC-HMS models for drainage areas 160 acres or more.
When the flood study involves a watershed that does not already have any
available hydrology model, or in the case where conversion of an existing
model to a later version hydrology model is desired, the City’s preference is
the latest version of HEC-HMS model available.

When the unit hydrograph method is used, a flood study report shall be
prepared and provided to the City Engineer, documenting the methodology,
assumptions, derivation of all data used, and results of the study. In order to
maintain consistency of all hydrologic studies within the City, the following
requirements/conditions shall be used when preforming the unit hydrograph
method. These requirements/conditions shall be included in the plan set and
the flood study report:
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1. Use the NRCS 24-hour Type Ill Rainfall Distribution.
2. Use wet antecedent soil moisture conditions (AMC-III).

a. Storm runoff/loss parameter calculations, such as NRCS runoff curve
numbers (CN). CN values should first be computed based on average
antecedent soil moisture conditions (AMC-Il) to the nearest 0.1 value
(CN2), based on hydrologic soil group, land cover and treatment
practices. Then compute the CN3 value for AMC-III conditions, to the
nearest 0.1 value, using the NRCS conversion equation as follows:

23CN,
CN

3710 + 0.13CN,
Equation 3.4a

3. Compute both pre-construction conditions (based on existing off-site
watershed conditions) and post-construction conditions and show
comparison in summary table of results.

4. In addition to No. 3 compute projected future fully developed conditions to
determine design elevations and erosion protection.

5. 24-hour rainfall storm totals, (See Table 3.5a)

6. Time of Concentration (Tc) and Lag Time Calculations, computed to the
nearest 0.01 hour: The lag time is generally considered to be 0.6 x Tc.
The Tc calculations should include sheet flow travel time, shallow
concentrated flow travel time, channel flow travel time, and travel time
associated with any storm sewer system pipes, street gutter flow, and
other travel times. Storm sewer pipe travel time may be derived based on
design velocities and pipe flow lengths from available or proposed sewer
pipe plans. General guidelines pertaining to NRCS TR-55 methodology
for determining flow times for sheet flow, concentrated shallow flow,
channel flow, and other flow types are included in the section above. The
length of sheet flow used with the unit hydrograph method should be
determined based on the following procedures to determine where sheet
flow ends:

a. Field investigations, where possible, to detect overland drainage
patterns and where sheet flow transitions to other types of overland or
pipe flow (such as observation of beginning of overland flow rill erosion
patterns or entrance to a storm water inlet).

b. Information from topographic maps, such as deflections in elevation
contours indicating where sheet flow ends and shallow concentrated
flow or channel flow may begin.

c. For areas where previous construction has occurred, review of as-built
drainage plans.

d. High-resolution photography, which may indicate locations where
overland flow begins to form shallow concentrated flow as evidenced
by erosion patterns.

e. If the length of sheet flow cannot be determined by the above
procedures, or if it is determined by the above procedures to be
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greater than 100 feet, the maximum length to be used shall be the
lesser of 100 feet or the length computed by the following equation [as
taken from the NRCS National Engineering Handbook, Part 630 —
Hydrology, Chapter 15]:

100595
L =
n

Equation 3.4b

where:

L = limiting sheet flow length, (ft)

S = land slope over length L, (ft/ft)

n = Manning’s roughness coefficient over length L

7. When using a unit hydrograph procedure, mixing the hydrology modeling
data with data based on differing procedures is not acceptable:

a. The time of concentration should be calculated using actual travel time
computations. [Do not assume a 10-minute inlet time as assumed in
Rational Method].

b. Use total storm precipitations (inches) listed in Table 3.5a. [Do not use
rainfall intensities (inches/hour) or derive total storm precipitation
based on the Rational Method rainfall intensities].

c. For detention ponds with drainage areas greater than 20 acres, if a
proposed pond and dam is first designed based on Modified Rational
Method, but is found to be inadequate when checked with the unit
hydrograph method, then it should be re-designed to safely pass the
maximum required design storm using the unit hydrograph method,
without flow passing over the top of the dam (and with required
freeboard) and without increased discharges being passed
downstream from the project site.

8. Drainage areas shall be rounded to the nearest 0.01 acre (0.000001
sq. mi.) in hydrology models, as well as for areas of land use and soil
categories when computing composite runoff curve numbers.

9. Impervious areas of a drainage basin should be included within the
computed composite runoff curve number calculations used in the
hydrology models (instead of using a percentage of impervious area in
combination with a weighted curve number in hydrology models that
contain that option).

10.Stream reach hydrograph routing computations within hydrology
models must be performed using a procedure that accounts for the
effects of channel and floodplain storage (such as Modified Puls
method), so that impacts on flood discharges due to loss of flood valley
storage within the reach, whether caused by currently proposed

construction or due to future development, can be determined.
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11.NRCS runoff curve numbers listed in NRCS’s Technical Release 55
(TR-55) for urban and residential districts are generally inappropriate
for typical developments in the City of Rockwall, due to the indicated
low percentage of impervious areas indicated with the values.
Therefore, curve numbers typical of conditions in the City of Rockwall
are included in Table 3.5b. These values should be used in most
cases; however, other curve numbers for conditions not listed in Table
3.5b may be derived and used if reasonably justified and documented.

12.Options available in hydrology models to automatically compute pond
spillway discharges, based on spillway or outlet type or configuration,
are sometimes limited and often do not adequately represent the
designed spillway. In such cases, pond water surface elevations
versus discharges may need to be computed by other methods and
entered into the hydrology model as user defined paired data.
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Frequency Estimates (Inches) for Rockwall, Texas
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Table 3.5b: NRCS Runoff Curve Numbers (AMC) for Various Land Use Classifications

Land Use Classification e

A B C D
Wooded (W) 36 60 73 79
Wooded (Wg) 30 55 70 77
Open Space/Range/Pasture (OSf) 49 69 79 84
Open Space/Range/Pasture (OSg) 39 61 74 80
Cultivated, Straight Row ( Csr) 72 81 88 91
Cultivated, Contoured w/o Terracing (Cc) 70 79 84 88
Cultivated, Contoured and Terraced (Cct) 66 74 80 82
Residential (R20) ** 59 74 82 86
Residential (R30) ** 60 75 83 87
Residential (R40) ** 66 78 85 88
Residential (R50) ** 69 80 86 89
Residential (R60) ** 74 83 88 91
Residential (R70) ** 80 87 91 93
Bare Soil 77 86 91 94
Commercial/Business/Multifamily (CBM) 89 92 94 95
Industrial 81 88 91 93
Dirt or Gravel Roads, R.O.W. (Rd) 76 85 89 91
Paved Roads, R.O.W. (Rp) 83 89 92 93
Inundated (W) 100 100 100 100
Urban High Runoff Equivalent * 83 89 92 94

* Urban high runoff equivalent is used only for projected fully-developed watershed conditions.
** Residential coding refers to percent impervious (for example, R60 is for 60% impervious) (For
areas that fall between listed Values, Please round to the nearest coding.)

Note: Curve numbers listed above are for average antecedent moisture conditions (AMC ).

Page 65

107 107



3.2.3 Design Storm Frequencies

The design storm frequencies shall be the 100-year storm.

For the Rational Method the relationship between rainfall intensity, duration
and frequency is set forth in Figure 3.1. These curves have been
developed using Technical Paper No. 40, “Rainfall Frequency Atlas of the
United States” by the U.S. Weather Bureau.

For the Unit Hydrograph Method the total rainfall for the 24-hour duration
storm is used. See Table 3.5a.

3.2.4 Drainage Calculations Summary Tables

The calculations of the storm water discharge shall be provided to the City.
As a minimum, the engineering plans shall include:
Existing and Proposed Drainage Area Calculations Table using
Form 3.1,

(8)

©)

(10)

(11)

(12)

108

¢ Inlet Calculations Table using Form 3.2
e Storm Sewer Calculations Table using Form 3.3.
e Open Channel Calculations Table using Form 3.4
e Culvert Design Calculations Table using Form 3.5
Form 3.1: Drainage Area Calculations Table
Areas Drained Weighted
Total Parks or Residential | Comm. Runoff "
Area : - a Coeff C*A
D Drainage | Open Area (C=0.5) (C=0.9) oeff.
Area (C=0.35) C
(acres) (acres) (acres) (acres) (acres) (acres)
(1) 2) ) (4) ®) (6) ()
Time of Design Intensit Storm Drains
Concentration Storm | Y| Runoff To/
Tc Frequency Q Remarks
(min) (yrs) (in/hr) (cfs)

Page 66
108



Instructions for Form 3.1: Drainage Area Calculation Table

Column (1)

Drainage area identification number or designation

Column (2)

Total Drainage area in acres

Column (3 to 5)

Area drained for each land use type in acres (add additional columns for
different land use areas as needed) Runoff Coefficient taken from Table 3.2

Column (6) Weighted Runoff Coefficient calculated from Columns 2to 5

Column (7) Product of Column (2) and Column (6)

Column (8) Minimum inlet time of concentration taken from Table 3.3

Column (9) Design Storm Frequency, shall be 100-yr for all areas

Column (10) | Using the time of concentration and design storm frequency, the rainfall
intensity is taken from Figure 3.1

Column (11) | Solution of Equation 3.1

Column (12) | A detailed description of where the drainage area drains to including but not

limited to Inlet
Designation, etc.

ID, Street Location, Creek Name, Detention Pond

3.2.5 Flow in Streets

Capacity of Arterials, Collectors and Residential streets shall be calculated
using a straight crown: Storm water flow in streets having a straight crown
shall be calculated as follows:

056 5 1 8
Q=——15,352T3

Equation 3.5
where:
Q = gutter flow rate, (cfs)
n = Manning’s roughness coefficient; value = 0.0175
S = the longitudinal slope of the street gutter, (ft/ft)
Sx = pavement cross slope, (ft/ft)
T = ponded width, (ft)

3.2.6 Flow in Alleys
Capacity of alleys should be taken from Manning’s Equation:
0= 149 bors i
n

Equation 3.6
where:
Q = alley flow rate, (cfs)
n = Manning’s roughness coefficient; value = 0.0175
A = cross sectional area of flow, (ft?)
R = hydraulic radius, (ft)
S = the longitudinal slope of the alley, (ft/ft)

Page 67
109

109




3.2.7 Permissible Spread of Water (Ponding Width)

3.2.7.1 General
Spread of water refers to the amount of water that may be allowed to
collect in streets during a storm of specific design frequency. The
following Equation 3.7, a re-arranging of Equation 3.5, shall be used to
determine the ponding width “T” for straight crowned streets. (Arterials,
Collectors and Residential).

On
T =1.24 —<m—
S, /3¢g1/2
where:

Q = gutter flow rate, (cfs)

n = Manning’s roughness coefficient; value = 0.0175
S = the longitudinal slope of the street gutter, (ft/ft)
Sx = pavement cross slope, (ft/ft)

T = ponded width, (ft)

w| o

Equation 3.7

In order that excess storm water will not collect in streets during a storm
of the design frequency, the following spread of water values shall be
used for the various types of streets. Figure 3.2 provided below shows
the relationship between thoroughfare type, gutter flow capacity and
street slope based on maximum permissible ponding width described in
the next sub-sections.

3.2.7.2 Major and Minor Arterials (P6D & M4D) — Divided
Based on pavement cross-slope of 2.0%, the 100-year Design
Frequency flow shall not exceed the elevation of the lowest top of curb.
The design engineer shall verify that one lane of traffic in each direction
shall remain free of ponding in the 100-year storm event.

3.2.7.3 Collector Streets — (M4U, M3U & Minor Collector)
Based on a straight cross-slope with a roof top crown of six (6) inches,
the 100-year storm event flows shall not exceed the top of curb, six (6)
inches.

3.2.7.4 Residential Streets
Based on a straight cross-slope with a roof top crown of six (6) inches,
the 100-year storm event flows shall not exceed the top of curb, six (6)
inches.

3.2.7.5 Alleys
The 100-year Design Frequency shall not exceed the capacity of the
alley pavement, a depth of five (5) inches. No ponding will be allowed
beyond the pavement edge. Alley paving to be warped to drain the
paving toward the inlet.
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3.2.7.6 Parking Lots
The 100-yr design frequency shall not exceed a depth of six (6) inches

except where on pavement detention is occurring where one (1) foot in
depth is permissible.

3.2.8 Inlet Design

3.2.8.1 General
Determination of the required size of the storm drain inlets will be based on
the calculations called out in this section and the instructions for FORM 3.2:
Inlet Design Calculations Table.

3.2.8.2 Types of Inlets

City requires the use of depressed curb inlets. A depressed curb inlet is
more efficient than a non-depressed inlet because a depressed inlet
induces a greater cross-flow toward the inlet allowing less water to flow
past it. Also, the transition out of the depression causes a backwater
effect, which further increases the capacity of the storm drain. A gutter
depression for all curb inlets shall be six (6) inches, as shown in the
Standard Details. Inlets shall be sized in multiplier of five (5) feet (5, 10, 15
and 20). Construction of inlets shall be in accordance with the Standard
Details. Use Table 3.6 for the selection of inlets to be used within the City.
No grate inlets are allowed without approval from the City Engineer.
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Figure 3.2: Thoroughfare Gutter Capacity based on Maximum Permissible
Ponding Width
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Table 3.6: Storm Drain Inlets

AVAILABLE DESIGN
INLET DESCRIPTION INLET SIZES WHERE USED EQUATIONS
5’ Arterials (P6D & M4D)
Standard Curb Opening 10 Collectors (M4U, Minor & M3U) Equation 3.8
Inlet on Grade 15’ Local (Residential) through 3.16
20’ Alley
5 Arterials (P6D & M4D)
Standard Curb Opening 10’ Collectors (M4U, Minor & M3U) Equation
Inlet at Low Point 15 Local (Residential) 3.17 & 3.18
20° Alley
5’ Street Grade 6% or Greater
Recessed Curb Opening 10’ Arterials (P6D & M4D) Equation 3.8
Inlet on Grade 15° Collectors (M4U, Minor & M3U) through 3.16
20°
4 Combination Inlets to be Used
Combination Inlet on 6 Where Space Behind Curb Prohibits
Grade 8 Other Inlet Types and Alleys
City Engineer Approval Required
4 Combination Inlets to be Used
Combination Inlet at Low 6 Where Space Behind Curb Prohibits
Grade g8 Other Inlet Types and Alleys
City Engineer Approval Required
2 Grate
Grate Inlet 3 Grate No grate inlets are allowed without
4 Grate approval from the City Engineer
6 Grate
2'x2’
Drop Inlet iii Open Channels/Area Drain 3E%u§t§20
5x5’

3.2.8.3 Location
All inlets (edge of opening) shall be a minimum of ten (10) feet from street
or driveway curb return. Recessed inlets will be required to be installed at
all inlet locations where the street grade is to be 6% or greater except on
residential streets. At locations where depressed inlets are expected to
interfere with pedestrian activity, usually at crosswalks or interior spans of
the block used for parking, a depression of less than six (6) inches may be
required. These locations may require additional inlet width to compensate

for the reduced depression.

standard six- (6) inch gutter on an individual basis.

A. Major and Minor Arterials (Divided):

The City will consider all variances from a

Inlets shall be located at street

intersections, at low points of grade or where the gutter flow exceeds

the permissible spread of water criteria.

Inlets shall be located, when

possible, on lesser traveled streets or alleys when grades permit. Inlets
located on arterials and where street grade is 6% or greater shall be
recessed in order to minimize interference of the gutter depression with

travel lanes.

113

In super-elevated sections, inlets placed against the
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center medians shall have no gutter depression and shall intercept
gutter flow at the point of vertical curvatures to prevent flow from
crossing the arterial. Unless expressly approved by the City Engineer,
storm waters will not be allowed to cross arterials on the surface in
valley gutters or otherwise. All sag inlets will require a reinforced
concrete emergency overflow flume. The capacity of the emergency
overflow flume shall equal or exceed the 100-yr design storm flow
coming to the sag point.

B. Collector Streets: Inlets shall be located at street intersections, low
points of grade or where the gutter flow exceeds the permissible spread
of water criteria. Inlets shall be located, when at all possible, on lesser
traveled streets or alleys where grade permits. All sag inlets will require
a reinforced concrete emergency overflow flume. The capacity of the
emergency overflow flume shall equal or exceed the 100-yr design
storm flow coming to the sag point.

C. Residential Streets: Inlets shall be located at street intersections, low
points of grade or where the gutter flow exceeds the permissible spread
of water criteria. All sag inlets will require a reinforced concrete
emergency overflow flume unless the design engineer calculates that
the street will carry the overflow above the crest of the roadway without
the water surface elevation exceeding the top of curb. The capacity of
the emergency overflow flume shall equal or exceed the 100-yr design
storm flow coming to the sag point.

D. Alleys: Inlets shall be located before intersections with streets, alley to
alley intersections, change in alley directions, low points of grade or
where the gutter flow exceeds the permissible spread of water criteria.
All sag inlets will require a reinforced concrete emergency overflow
flume. The capacity of the emergency overflow flume shall equal or
exceed the 100-yr design storm flow coming to the sag point.

E. Parking Lots: Inlets shall be located at all sag points and before
ponding exceeds six (6) in depth except when on pavement detention is
occurring.

3.2.8.4 Curb Inlets On-Grade

The sizing of curb inlets on-grade shall be done based on the following
Equations 3.8 through 3.16 and Figure 3.3. Figures 3.4 through 3.9 are
provided as reference for On-Grade Curb Inlet Capacities on the City
Thoroughfares.
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0.6
L.=0 6QO.4ZSO.3 ( 1 )
r . —_—

nS,

Equation 3.8
where:
Lr = length of curb inlet required (ft)
Q = flow rate in gutter (cfs)
S = longitudinal slope (ft./ft)
n = Manning’s roughness coefficient, value = 0.0175
Se = equivalent cross slope (ft./ft.)

a
Se =S, + WEO
Equation 3.9

where:
Se = equivalent cross slope (ft/ft)
Sx = cross slope of the road (ft/ft)
a = gutter depression depth (ft), all inlet depressions shall be 0.50 feet (6
inches)
W = gutter depression width (ft)
standard inlets W = 2.0 ft, recessed inlets W = 3.0 ft
Eo = ratio of depression flow to total flow

Figure 3.3: Gutter Cross-Section Diagram

K
E0=—W

Equation 3.10
where:

Eo = ratio of depression flow to total flow
Kw = conveyance of the depressed gutter section (cfs)
Ko = conveyance of the gutter section beyond the depression (cfs)

Page 73

115 115



1.486A45/3
=P
Equation 3.11

where:
K = conveyance of cross section (cfs)
A = area of cross section (ft?)
n = Manning’s roughness coefficient, value = 0.0175
P = wetted perimeter (ft)

wy 1
Equation 3.12

where:
Aw = area of depressed gutter section (ft?)
W = gutter depression width (ft)
standard inlets W = 2.0 ft, recessed inlets W = 3.0 ft
Sx = cross slope (ft/ft)
T = calculated ponded width (ft)
a = gutter depression depth (ft), all inlet depressions shall be 0.50 feet (6
inches)

Py = (WS + a)? + W2
Equation 3.13
where:
Pw = wetted perimeter of depressed gutter section (ft)
W = gutter depression width (ft)
standard inlets W = 2.0 ft, recessed inlets W = 3.0 ft
Sx = cross slope (ft./ft)
a = gutter depression depth (ft), all inlet depressions shall be 0.50 feet (6
inches)

Ay = STX(T - W)Z
Equation 3.14
Ao = area of gutter/road section beyond the depression width (ft?)
Sx = cross slope (ft/ft)
W = gutter depression width (ft)
standard inlets W = 2.0 ft, recessed inlets W = 3.0 ft
T = calculated ponded width

Pb=T-W
Equation 3.15
Po = wetted perimeter of the depressed gutter section (ft)
T = calculated ponded width (ft)
W = gutter depression width (ft)
(standard inlets W = 2.0 ft, recessed inlets W = 3.0 ft)
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For determining the bypass of an curb inlet on grade use the following
Equation 3.13 which factors in the ratio of the actual length of curb inlet (La)
to the length of inlet required (L)

Ooppass = @ (1-2)

Equation 3.16
where:
Qbypass = carryover discharge (cfs)
Q = total discharge (cfs)
La = design length of the curb opening inlet (ft)
Lr = length of curb opening inlet required to intercept the total flow (ft)

25

20

15

10

L - Inlet Length (FT)

Recessed Inlet %’% Standard Inlet

street slope >=6.0% street slope <6.0%
\° °|0 00/0 0000 \-000/0 jgo/o

i

T T T T 1

0 5 10 15 20 25

Q - Quantity of Flow (cfs)

Figure 3.4: Curb Inlet Capacity On-Grade Principal & Minor Arterial (P6D & M4D)
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Figure 3.5: Curb Inlet Capacity On-Grade Major Collector (M4U)
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Figure 3.6: Curb Inlet Capacity On-Grade Collector 2-Lane w. Continuous Left (M3U)

Page 76

118 118



25

Recessed Inlet eb Standard Inlet
street slope <6.0%
g o %
2 . 90 ;.000/03 90 Jo b 900/0 &‘00 o 8 j0°/°
£
= 15
-
w®
[ =
L]
ko]
£ 10
A
5
O T T T T 1
0 5 10 15 20 25
Q - Quantity of Flow (cfs)
Figqure 3.7: Curb Inlet Capacity On-Grade Minor Collector
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Figure 3.8: Curb Inlet Capacity On-Grade Local (Residential) Street
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Figure 3.9: Curb Inlet Capacity On-Grade Alley

3.2.8.5 Curb Inlets at Sag/Low Point

Determining the capacity of curb inlets at sag/low point shall be taken from
Equation 3.17 while the inlet operates as a weir until the water depth
approaches 1.4 times the curb opening height.

Q =2.3(L + 1.8W)y'5
Equation 3.17

Equation 3.14 can be rearranged to find the required curb inlet length at a
sag point as shown in Equation 3.18.

Q
L= 231 1.8W
Equation 3.18
where:
Q = total flow reaching inlet (cfs)
y = depth of flow (ft)
L = length of curb inlet opening (ft)
W = gutter depression width (ft)
standard inlets W = 2.0 ft, recessed inlets W = 3.0 ft
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Figures 3.10 through 3.11 are provided as reference for Standard and
Recessed Sag Curb Inlet Capacities.
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Figure 3.10: Standard Curb Inlet Capacity Sag/Low Point
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Figure 3.11: Recessed Curb Inlet Capacity Sag/Low Point
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3.2.9 Drop Inlets / ‘Y’ Inlet Design
The capacity of drop inlets shall be taken from the Equation 3.19. All drop
inlets shall be sized to have a maximum allowable head (depth of water) on
the inlet to be six (6) inches.

Q = 3.087Ly3/?
Equation 3.19

The equation can be rearranged to find the length of Drop Inlet opening as
shown in Equation 3.20.

L= 9
~3.087y3/2
Equation 3.20
where:
Q = flow to inlet (cfs)
L = length of inlet opening (ft)
y = depth of water (head) at inlet (ft)
30 S T = ‘
/c/)' f;/ //Qrb Qrb\‘ /03
N N7 N

[/

LA AT
W
NIVt
i
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Q - Quantity of Flow (cfs)
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[y
(03]

=
o

Figure 3.12: Drop/’Y’ Inlet Capacity

3.2.1 Combination and Grate Inlet Design
When allowed by the City Engineer combination and grate Inlets shall be
sized using Figures 3.13 through Figure 3.20.

Page 80

122 122



Form 3.2: Inlet Design Calculations Table

Location Area Runoff
Inlet Time of
. . Design Area | Concen- | Intensity | Area | Runoff
ID
Alignment | Station | Offset Freq. C D tration | A Q
Tc
(yr) (min) (in/hr) (acres) | (cfs)
(1) @) 3) 4) () ®) | (@) (8) (9) (10) (11)
Gutter Flow
Upstream Total D i
Gutter - epression
Bypass Flow Th?crough On Manning's Long Crown Cross
C*A -fare Grade/ n Slope Tvpe Slope Depth | Width
Qa Type Sag S yp Sx ep 1
a w
(cfs) (cfs) (ft/ft) (ft/ft) (ft) (ft)
(12) (13) (14) (15) (16) (17) (18) (19) (20) (21)
Gutter Flow Inlets Capacity
Ponding Width/ Depth of Gutter Max. Allowable Depressed Gutter Section Beyond
Spread Flow FIoW based on Section Depression
Max. Allowable Wetted Wetted
(allow) | (actual) | (allow) | (actual) | ‘ponding Width Area Perimeter | @ | Perimeter
Taliow Tactual Yallow Yactual Quallow gutter A
W gu W Pw Ao Po
(ft) (ft) (ft) (ft) (cfs) (ft?) (ft) (ft2) (ft)
(22) (23) (24) (25) (26) (27) (28) (29) (30)
Inlets Capacity Inlet By-pass
Conveyance Ratio of Inlet Length
- Depression | Equivalent Inlet To | Remarks
Depression gectlog flow to Cross- Required | Actual Capacity QF low C*A | Inlet
Section eyonc Total Flow | slope, Se | ~eaulre clua Qc bypass ID
Depression LRreqd Lactual
Kw Ko Eo
(cfs) (cfs) (ft/ft) (ft) (ft) (cfs) (cfs)
(31) (32) (33) (34) (35) (36) (37) (38) | (39) | (40) (41)
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Instructions for Form 3.2: Inlet Design Calculation Table

Column (1) | Inlet number or designation, starting with the most upstream inlet.
Column (2) | Street Alignment/ Name in which the inlet is located.
Column (3) | Station along the alignment in which the inlet is located.
Column (4) | Offset distance and side (RT/LT) inlet is located.
Column (5) | Design Storm Frequency, shall be 100-yr for all inlets.
Column (6) | Runoff coefficient taken from Table 3.2.
Column (7) | Contributing drainage area ID.
Column (8) | Minimum inlet time of concentration taken from Table 3.3.
c Using the time of concentration and design storm frequency, the rainfall
olumn (9) |. o )
intensity is taken from Figure 3.1.
Column (10) | Runoff area to inlet in acres.
Column (11) | Solution of Equation 3.1.
Column (12) | Taken from Column (39) of the upstream inlet.
Column(12) +
Column (13) | = Column (9) {{ Cotumm(er Column(lO)}}
Column (14) Thoroughfare Type Taken from Section 2 Streets, (P6D, M4D, M4U, M3U,
Minor Collector, Local, Alley, Parking).
Column (15) | Determined by location of inlet (On-Grade or Sag).
Column (16) | Manning’s n value.
Column (17) | Street longitudinal gutter slope of the street taken in (feet/feet).
Column (18) | Street crown type on which the inlet is located.
Column (19) | Street cross-slope in feet/feet .
Column (20) | Gutter depression depth, reference Figure 3.3.
Column (21) | Gutter depression width, reference Figure 3.3.
Column (22) Detgrmined by the type of thoroughfare in the permissible spread width
section.
Column (23) | Solution of Equation 3.7.
Column (24) | The product of Column (22) and Column (19).
Column (25) | The product of Column (23) and Column (19).
C Solution of Equation 3.5 using the maximum allowable pond width from
olumn (26) C
olumn (22).
Column (27) | Solution of Equation 3.12.
Column (28) | Solution of Equation 3.13.
Column (29) | Solution of Equation 3.14.
Column (30) | Solution of Equation 3.15.
Column (31) | Solution of Equation 3.11 using Columns (27) and (28).
Column (32) | Solution of Equation 3.11 using Columns (29) and (30).
Column (33) | Solution of Equation 3.10.
Column (34) | Solution of Equation 3.9.
Column (35) Solution of Equation 3.8 for on-grade curb inlets, Equation 3.18 for sag
curb inlet, or Equation 3.20 for drop inlets.
Column (36) | Selected Inlet Size.
Column (37) | The capacity of the selected inlet size of Column (35), solution found by
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iteratively solving for capacity based on Equation 3.8 for curb inlets,
Equation 3.17 for sag curb inlets, Equation 3.19 for drop inlets.

Column (38) | For on-grade inlets the solution of Equation 3.16.

Column (39) | Equal Column (38) divided by Column (9).

Column (40) | Next downstream inlet to which by the by-pass is going.

Column (41) | Special design comments are entered here.
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Figure 3.13: Two Grate Combination Inlet Capacity Curves on Grade
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Figure 3.14: Four Grate Combination Inlet Capacity Curves on Grade
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Figure 3.15: Three Grate Inlet and Three Grate Combination Inlet Capacity Curves on
Grade
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Figure 3.16: Two Grate Inlet Capacity Curves on Grade
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Figure 3.17: Four Grate Inlet Capacity Curves on Grade
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Figure 3.18: Six Grate Inlet Capacity Curves on Grade
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Figure 3.19: Grate Inlet Capacity Curves at Low Point
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Figure 3.20: Combination Inlet Capacity Curves at Low Point
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3.2.2 Flow in Storm Drain Conduits and Their Appurtenances

3.2.2.1 Hydraulic Gradient of Conduits
A storm drainage conduit must have sufficient capacity to discharge a
design storm with a minimum of interruption and inconvenience to the
public using streets and thoroughfares. The size of the conduit is
determined by accumulating runoff from contributing inlets and
calculating the slope of a hydraulic gradient from Manning’s Equation:

Equation 3.21
where:
Q = flow in conduit, (cfs)
n = Manning’s roughness coefficient; value = 0.013
A = cross sectional area of flow, (ft?)
R = hydraulic radius, (ft)
St = hydraulic friction slope, (ft/ft)

Hydraulic gradient for the selected conduit size shall be 1.50° below
gutter ( 2.0’ below top of curb) for each contributing inlet to insure that
the selected conduit will carry the design flow at an elevation below the
gutter profile. As the conduit size is selected and the hydraulic gradient
is plotted between each inlet pickup point, a head loss due to a change
in velocity and pipe size must be incorporated in the gradient profile.

At an outfall’/headwall the starting hydraulic grade line (HGL) for a
conduit system shall be set to the greater of the following: the conduit
soffit or the 100yr water surface elevation for the receiving channel or
detention pond.

Concrete pipe conduit shall be used to carry the storm water, and flow
chart, FIGURE 3.21, based on Manning’s Equation may be used to
determine the various hydraulic elements including the pipe size, the
hydraulic gradient and the velocity. Special hydraulic calculators are
also available for solution of Manning’s Equation.
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Figure 3.21: Capacity of Circular Pipes Flowing Full
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The roughness coefficient ‘n’ for storm sewer conduit shall be 0.013.

With the hydraulic gradient established, considerable latitude is
available for establishment of the conduit flow line. The inside top of
the conduit must be at or below the hydraulic gradient thus allowing the
conduit to be lowered where necessary. The hydraulic gradient at
every inlet should be plotted directly on the construction plan profile
worksheet and adjusted as necessary.

There will be hydraulic conditions, which cause the conduits to flow
partially full, and where this occurs, the hydraulic gradient should be
shown at the inside crown (soffit) of the conduit. This procedure will
provide a means for conservatively selecting a conduit size, which will
carry the flood discharge.

All public storm sewer systems shall be reinforced concrete pipe. Storm
sewer pipe, with two (2) feet or less of cover, are required to be Class
IV reinforced concrete pipe. All storm pipes and laterals are required to
have a plan and profile on engineering plans. All flow data (Qiow, Qcap,
velocity, hydraulic slope) is required at every change in pipe size, slope
and/or change in flow rate.

3.2.2.2 Minor Head Losses
When establishing the hydraulic gradeline of a storm sewer, minor head
losses at points of turbulence shall be calculated and included in the
computation of the hydraulic gradeline.

Entrance Losses
Entrance losses to a closed storm sewer system from an open channel
or lake shall be calculated using Equation 3.22.

V,?
H, = KEZ
Equation 3.22

where:
HL = head loss (ft)
Ke = head loss coefficient (see Table 3.7).
V1 = velocity in the downstream conduit (ft/s)
g = the acceleration of gravity (32.3 ft/s?)
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Table 3.7: Entrance Loss Coefficients

Type of Structure and Design of Entrance C?(iff'
Pipe (Concrete)
Projecting from fill, socket end (groove-end) 0.2
Projecting from fill, square cut end 0.5
Headwall or headwall and wingwalls
Socket end of pipe (groove-end) 0.2
Square-edge 0.5
Rounded (radius = 1/12D) 0.2
Mitered to conform to fill slope 0.7
End-section conforming to fill slope 0.5
Beveled edges, 33.7- or 45-degree bevels 0.2
Side- or slope-tapered inlet 0.2
Pipe, or Pipe-Arch, (Corrugated Metal)
Projecting from fill (no headwall) 0.9
Headwall or headwall and wingwalls square-edge 0.5
Mitered to conform to fill slope, paved or unpaved slope 0.7
End-section conforming to fill slope 0.5
Beveled edges, 33.7- or 45-degree bevels 0.2
Side- or slope-tapered inlet 0.2
Box (Reinforced Concrete)
Headwall parallel to embankment (no wingwalls)
Square-edged on 3 edges 0.5
Rounded on 3 edges to radius of 1/12 barrel dimension or beveled edges 0.2
on 3 sides '
Wingwalls at 30- to 75-degrees to barrel
Square-edged at crown 0.4
Crown edge rounded to radius of 1/12 barrel dimension dimension, or 0.2
beveled top edge '
Wingwall at 10- to 25-degrees to barrel
Square-edged at crown 0.5
Wingwall parallel (extension of sides)
Square-edged at crown 0.7
Side- or slope-tapered inlet 0.2

Inlet Losses
Inlet losses shall be calculated using Equation 3.23.
_ VLat2
H, =1.25 20

Equation 3.23

where:

HL = head loss (ft)

ViaT = velocity in the lateral (ft/s)

g = the acceleration of gravity (32.2 ft/s?)

137
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Expansion Losses
For pipe size expansions, head loss shall be calculated using the
following Equation 3.24.

D;\*\ V2
H, = 1_<_1) 40
D, 29

Equation 3.24
Where:
HL = head loss (ft)
V1 = upstream velocity (ft/s)
D1 = upstream conduit diameter (ft)
D2 = downstream conduit diameter (ft)
g = the acceleration of gravity (32.2 ft/s?)

Manhole and Bend Losses
Head losses associated with manholes for pipe direction
changes and bends in pipes of equal diameter shall be
calculated using Equation 3.25.

V,?

HL = I{] Z
Equation 3.25

Where:
HL = Head loss (ft)
Kj = Head loss coefficient (see Table 3.8).
V2 = Downstream velocity (ft/s)
g = the acceleration of gravity (32.2 ft/s?)

Junction Losses
Head losses associated with wye connections or manholes with
branch laterals entering the main line shall be calculated by
using Equation 3.26.

V,? V2

H, = 2g K; 29
Equation 3.26

Where:
HL = Head loss (ft)
V1 = Velocity in the upstream conduit (ft/s)
V2 = Velocity in the downstream conduit (ft/s)
Kj = Head loss coefficient from Table 3.8.
g = the acceleration of gravity (32.2 ft/s?)
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Table 3.8: Velocity Head Loss Coefficients for Closed Conduits
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3.2.2.3 Minimum Grades
Storm drains should operate with flow velocities sufficient to prevent
excessive deposits of solid materials; otherwise objectionable clogging
may result. The controlling velocity with regard to sediment deposition
is near the bottom of the conduit and considerably less than the mean
velocity of the storm. Storm drains shall be designed to have a
minimum mean velocity flowing full of 2.5 feet per second (f.p.s.). Table

3.9 indicates the minimum grades for concrete pipe with “Manning’s “n
= 0.013 and flowing at 2.5 f.p.s.

Table 3.9: Minimum Grades for Storm Drain Pipelines

Pipe Dia. Slope Pipe Dia. Slope

(Inches) (foot/foot) (Inches) (foot/foot)
18 0.0018 48 0.0005
21 0.0015 54 0.0005
24 0.0013 60 0.0004
27 0.0011 66 0.0004
30 0.0009 72 0.0003
33 0.0008 78 0.0003
36 0.0007 84 0.0003
39 0.0006 90 0.0002
42 0.0006 96 0.0002
45 0.0005 102 0.0002

3.2.24 Maximum Velocities
The slope of a storm sewer should also be such that excessive
velocities will not damage the pipeline or drainage structures. Table
3.10 delineates the maximum desirable velocities for storm sewer.

Table 3.10: Maximum Velocities in Closed Conduits

Type of Conduit Maximum Velocity

Culverts 15 f.p.s.
Inlet Laterals 15 f.p.s.
Storm Sewer Pipe 12.5fp.s.

* The maximum velocities shall be the actual velocity — full flow or partial flow.

3.2.2.5 Discharge of Storm Drain Pipe
Storm drain pipes discharging into Lake Ray Hubbard shall be set such
that the top of the pipe shall be set at elevation 435.5 or otherwise
approved by the City Engineer. Discharge into Lake Ray Hubbard will
require approval from the City of Dallas. Pipes discharging into the lake
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shall run to the lake to prevent erosion of the shoreline (City of Dallas
detail, see Exhibit 3A). Where storm drain pipes discharge into water
courses, the invert of the pipe shall be at the same grade as the low
point of the water course and angled a maximum of sixty (60) degrees
to flow downstream. Adequate grouted rock riprap or other erosion
protection shall be provided. Storm sewers shall discharge into open
channels at a maximum velocity of eight (8) feet per second.

3.2.2.6 Manholes

Storm drain manholes shall be located at intervals not to exceed five
hundred (500) feet for all underground storm conduit systems.
Manholes shall also be placed at locations where CCTV and Vac-con
equipment can inspect/clean entire system without getting stuck or
unable to make bends/wye connection turns. Therefore manholes shall
also be placed where there is no more than one (1) bend or wye
connection between manholes or inlets. Inlet and manhole lids shall be
twenty-four (24) inches with locking lids.

3.2.2.7 Lateral Lines
The minimum size of reinforced concrete storm sewer line from the inlet
box to the collector lines shall be eighteen (18) inches in diameter for a
discharge of less than 10 cfs. Where discharge exceeds 10 cfs and/or
connects to a ten (10) foot inlet, lateral lines shall be a minimum of
twenty-one (21) inches in diameter.
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Exhibit 3A
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3.2.2.8 100-Year Flood Zones
Where the Federal Emergency Management Administration (FEMA)
has defined a flood hazard area with regard to a drainage course as
shown on the effective Flood Insurance Rate Maps (FIRMs), the flood
hazard zone and the floodplain, floodway, cross-section lines and water
surface elevations at each cross-section, if available, shall be shown on
the plat and engineering plans.

3.2.2.9 Local 100-Year Flood Zones
Where flood information has not been determined for streams, creeks,
channels, or impoundments located within or adjacent to a proposed
development, the 100-year fully developed flood elevations and flood
boundaries shall be determined by the developers’ engineers. The local
floodplain, cross-section lines and water surface elevations at each
cross-section shall be shown on the plat and engineering plans.

3.2.2.10 Floodplain Markers
The City will provide floodplain markers to be installed by the developer
which shall be placed at the property corner of each lot adjacent to the
flood plain and a maximum distance apart of 300 feet along the
floodplain line.

3.2.2.11 Inlet Markers
The City will provide “No Dumping, Drains to Waterway” inlet markers to
be installed on each inlet by the developer.

3.2.2.12 Dumpsters

If a dumpster is to facilitate any type of food, food by-product, or
oil/grease based product disposal, the dumpster site area shall drain
through a private oil/water separator prior to connecting to the storm
water system. All dumpster surface area must drain into a private slot or
area drain to prevent any drainage from leaving the dumpster area.
This private system shall discharge into a storm system and cannot
discharge into a wastewater system.

3.2.2.13 Fueling Stations
If there is a fueling station on the site the storm line serving the fueling
station drainage area shall have an oil/water separator installed before
leaving the site. This private system shall discharge into a storm system
and cannot discharge into a wastewater system.

3.2.2.14 Testing
All storm sewers and laterals shall be visually inspected by
photographic means (television and DVD) at the contractor's expense
prior to final acceptance by the City of Rockwall. Any sags, open joints,
cracked pipes, etc. shall be repaired or removed by the contractor at the
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contractor’s expense. Pipes shall be cleaned prior to televising the pipe.
The contractor shall furnish a DVD to the Engineering Division inspector
for review.

3.2.3 Storm Sewer Design — Closed Conduit

3.2.3.1

General

To facilitate the design of closed conduit storm sewers, design will be
based on the calculations called out in this section and the instructions
for Form 3.3: Storm Sewer Calculations. Form 3.3 in its entirety shall
be included in the plans and calculations shall be provided for each
system including laterals.

Form 3.3: Storm Sewer Calculations Table

Conduit Properties
Collection Point Box
SYSTEM i
Station Length # of Pipe Size Type | Area
ID Barrels .
u/s D/S Span | Rise
(ft) (inches) (ft) (ft) (ft?)
(1) (2) 3) (4) )] (6) (7) (8) 9 | (10)
Conduit Properties Incremental Drainage Area
Wetted Flowline Runoff | 1
etie Hydraulic | Manning's Elevation Inlet uno nere-
Perimeter . Slope Area Coeff. | mental
Radius n Up- Down- ID *
Pw C C*A
stream | stream
(ft) (ft) (ft/ft) (acres)
(11) (12) (13) (14) (15) (16) (17) (18) (19) (20)
— Accum Up- Design Intensity | Runoff Condu_it Partial Velocity | Time in
-ulated | stream | Storm | Q Capacity Flow Vv Conduit
C*A Tc Freq. Qc
(min) (yr) (in/hr) (cfs) (cfs) (Yes/No) (ft/s) (min)
(21) (22) (23) (24) (25) (26) (27) (28) (29)
o o HGL Headloss Calculations Top HGL
Friction | Friction Jet Head- | Design of Depth
2 2 ) =
S'gpe Hk‘j:g uis | ois | D | 2D | Type | Coeff | los | HGL | Curb | Below | Remarks
f 29 | 29 Ky HL Elev. | T/C
(ft/ft) (ft) (ft) (ft) (ft) (ft)
(30) (31) [(32)|(33) ] (34) | (35) | (36) | (37) | (38) | (39) | (40) (41) (42)
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Instructions for Form 3.3: Storm Sewer Calculation Table

Column (1) | System ID, if private label (ex. Line-A, Line-B, ....; Lat-A1, Lat-A2, ....)
Column (2) | Storm sewer line station at the upstream end of conduit section
Column (3) | Storm sewer line station at the downstream end of conduit section
Column (4) | Length of Conduit segment, equal to Column (2) minus Column (3)
Column (5) | Number of barrels of conduit
Column (6) | Size of Pipe in inches
Column (7) | Span of Box Conduit
Column (8) | Rise of Box Conduit
Column (9) | Conduit Type (ex. RCP, RCB, PVC, HDPE, ....)
Column (10) | Conduit area
Column (11) | Wetted Perimeter
Column (12) | Equal to Column (10) divided by Column (11)
Column (13) | Manning’s Roughness Coefficient
Column (14) | Conduit flowline elevation at the upstream end of conduit section
Column (15) | Conduit flowline elevation at the downstream end of conduit section
Column (16) | Conduit slope in feet/feet
Column (17) | The incremental drainage area ID contributing to the conduit section
Column (18) | The incremental drainage area in acres contributing to the conduit section
c The incremental drainage area runoff coefficient contributing to the
olumn (19) . :
conduit section
Column (20) | Equal to Column (18) multiplied by Column (19)
Column (21) | Equal to Column (20) plus Column (21) of the upstream conduit section
Column (22) Equal to inlet Tc if most upstream conduit section, or the sum of previous
conduit section Column (22) and Column (29)
Column (23) | Design Storm Frequency shall be 100-yr
Column (24) | Shall be taken from Figure 3.1 using Columns (22) and (23)
Column (25) | Solution of Equation 3.1 using Columns (21) and (24)
c Solution of Manning’s Equation 3.6 where the conduit is flowing full (depth
olumn (26) . ) :
of flow is equal to height of conduit)
Column (27) | Yes, if Column (25) < Column (26). No, if Column (25) = Column (26)
Column (28) | The actual velocity within the conduit
Column (29) | Equal to Column (4) divided by Column (28) divided by 60 sec/min
Column (30) | Solution of Equation 3.21
Column (31) | Equal to Column (4) multiplied by Column (30)
Column (32) | Upstream Hydraulic Grade Line. Equal to Column (33) plus Column (31)
This is the beginning hydraulic gradient of the line. It is equal to the
Column (33) | Design HGL Column (38) for the next downstream segment, or the
beginning HGL of the system.
Column (34) | Velocity Head of the incoming pipe at the wye, junction, inlet or manhole.
c Velocity Head of the outgoing pipe (the pipe segment being analyzed) at
olumn (35) the wve. iunction. inlet hol
ye, junction, inlet or manhole.
Column (36) | Upstream junction type (ex. Inlet, 60° Wye, 30° Bend, Jct. Box, ....)
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Column (37) | Taken from Tables 3.8
Column (38) | Taken for Equations 3.23 through 3.26 depending on Junction Type
Column (39) Upstream Hydraulic Grade Line design point of the conduit segment.
Column (24) plus Column (32)
Column (40) | The top of curb elevation at which the inlet is located
Column (41) | Equal to the Column (40) minus Column (39)
Column (42) | Special design comments are entered here.

3.2.4 Storm Sewer Design — Open Channels
3.24.1 General

All channels shall be designed to have a minimum bottom width of six
(6) feet and based on a maximum flow and a minimum flow line slope of
one (1) percent. Side slopes of channels shall not be steeper than one
(1) foot rise to four (4) feet horizontal distance. Where slopes are
steeper than 4 to 1, the slopes shall be concrete lined for slope
protection. In unlined open channels, the side slopes and channel
slopes shall be such that erosion is controlled and the channel is stable.
Channels discharging into Lake Ray Hubbard must have City of Dallas
approval and shall have inverts a minimum of two (2) feet below normal
conservation pool level (435.5). Channels discharging into water
courses shall have the same invert level as the water course.

The instructions for Form 3.4: Open Drainage Channel Calculations
Table, have been included in this section to facilitate the hydraulic
design of an open channel.
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Form 3.4: Open Channel Calculations Table
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INSTRUCTIONS FOR FORM 3.4:
OPEN DRAINAGE CHANNEL CALCULATIONS

Column (1) | Downstream limit of the section of channel under consideration.
Column (2) Upstream limit of the section of channel under consideration.
Type of channel as shown shall be either Type | natural unimproved
Column (3) channel, Type Il unlined with maintenance section, (concrete pilot
channel) or Type lll, concrete lined channel.
Column (4) Flow in the section of channel under consideration.
c Roughness coefficient of the channel cross-section taken from TABLE
olumn (5) 311
Column (6) ﬁlope Qf the .channel which is most often parallel to slope of the
ydraulic gradient.
Column (7) | Square root of Column (6).
Column (8) | Calculation is made using the values in Columns (4), (5) and (7).
Column (9) | Assumed width of the bottom width of the channel.
Column (10) | Assumed depth of flow.
Column (11) | Assumed slope of the sides of the channel.
Column (12) | Area of flow which is calculated based on Columns (9), (10) and (11).
Column (13) | Wetter perimeter calculated from Columns (9), (10) and (11).
Column (14) | Value is calculated from Columns (12) and (13).
Column (15) | Column (14) raised to 2/3 power.
Column (16) | Product of Column (13) times Column (15).

When the value of Column (16) equals the value of Column (8) the channel has
been adequately sized. When the value of Column (16) exceeds the value of
Column (8) by more than five percent, the channel width or depth should be
decreased and another trial section analyzed.

Column (17)

Calculation is based on the values of Columns (4) and (12)

Column (18)

Calculation is based on Column (17)

Column (19)

Remarks concerning the channel section analyzed may be entered.
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Table 3.11: Roughness Coefficients for Open Channels and Maximum Velocity

Page 107

149 149



3.2.5 Culvert Design

3.2.5.1 General

The design of culverts shall be sized to convey the discharge of the
design flood frequency of 100-yr fully-developed watershed. The
hydraulic calculations shall be entered into Form 3.5, which is further
described herein. If computer modeling software is used in culvert
design such as HY-8, HEC-RAS, etc. all input and output parameters
shall be included in the plans, or in a certified report referenced in the
plans.

Where a parallel culvert is to be placed in a roadside ditch the culvert
headwalls shall start at the end of the curb return and extend beyond
the return.

1. Information in the upper right of form:

Culvert Location — This is a word description of the physical location.

Length — The actual length of the culvert.

Total Discharge, Q — This is the flow computed on FORM 3.1.

Design Storm Frequency — 100-year storm

Roughness Coefficient, n — value = 0.013.

Maximum Discharge Velocity — Obtained from TABLE 3.12.

Tailwater — This is the design depth of water in the downstream

channel and is obtained in connection with the channel design

performed on FORM 3.4.

e D.S. Channel Width — This is the bottom width of the downstream
channel. The culvert should be sized to approximate this width
whenever possible.

e Entrance Description — This is a listing of the actual condition as
shown in the “Culvert Entrance Data” shown on the calculation
sheet.

e Roadway Elevation — The elevation of the top of curb at the
upstream end of culvert.

e U.S. Culvert F.L. — The flow line of the culvert at the upstream end.

e Difference — The difference in elevations of the roadway and the
upstream flow line.

e Required Freeboard — The vertical distance required for safety
between the upstream design water surface and the roadway
elevation or such other requirements, which may occur because of
particular physical conditions.

e Allowable Headwater — This is obtained by subtracting the freeboard
from the difference shown immediately above.

e D.S. Culvert F.L. — The flow line elevation of the downstream end of

the culvert.
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e Culvert Slope, S — This is the physical slope of the structure
calculated as indicated.

The instructions for FORM 3.5: Culvert Design Calculations Table have been
included in this section to facilitate the hydraulic design of a culvert.

Table 3.12: Culvert Discharge Velocities

Culvert Discharges On Ma\)/('er::)lg?yp(‘p_g\_?)b le
Earth (Sandy) 6
Earth (Clay) 8
Sodded Earth 8
Concrete 15
Shale 10
Rock 15

*Velocities are based on actual
velocity — partial or full flow

INSTRUCTIONS FOR FORM 3.5:
CULVERT DESIGN CALCULATONS

Columns 1 through 10 deal with selection of trial culvert size and are explained

as fol

lows:

Column 1

Total design discharge, Q, passing through the culvert divided by the allowable
maximum velocity gives trial total area of culvert opening.

Column 2 Culvert width should be reasonably close to the channel bottom width, W,
downstream of the culvert.

Column 3 Lower range for choosing culvert depth is trial area of culvert opening, Column 1
divided by channel width, Column 2.

Column 4 | Allowable headwater obtained from upper right of sheet.

Column 5 Trial depth, D, of culvert corresponding to available standard sized and between

the numerical values of Columns 3 and 4.

Columns 6, 7 and 8 are solved simultaneously based on providing a total area

equivalent to the trial area of opening in Column 1.
Column 6 Number of culvert openings.
Column 7 Inside width of one opening.
Column 8 Inside depth of one opening if culvert is box structure or diameter if culvert is
pipe.
Column 9 | Column 6 multiplied by Column 7 and Column 8.
Column 10 | Total discharge divided by number of openings shown in Column 6.

Columns 11 through 15 (Inlet Control) and 16 through 27 (Outlet Control) deal
with headwater calculations which verify hydraulics of trial culvert selected and
are explained as follows.

Column 11 | Obtained from upper right of sheet.
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Column 12

When the allowable headwater is equal to or less than the value in Column 8,
enter Case |I. When the allowable headwater is more than the value in Column
8, enter Case Il.

Column 13 | Column 10 divided by Column 7.

Column 14 | Obtained from FIGURE 3.22 for box culverts or FIGURE 3.23 for pipe culverts.

Column 15 | Column 14 multiplied by Column 8.

Column 16 | Obtained from upper part of sheet.

Column 17 | Obtained from FIGURE 3.24 for box culverts and FIGURE 3.25 for pipe
culverts.

Column 18 | Tailwater depth from upper right of sheet.

Column 19 | Culvert slope, S, multiplied by culvert length, both obtained from upper right of
sheet.

Column 20 | Sum of Columns 17 and 18, minus Column 19.

Column 21 | Obtained from FIGURE 3.24 for box culverts and FIGURE 3.25 for pipe
culverts.

Column 22 | Critical depth obtained from FIGURE 3.26 for box culverts and FIGURE 3.27 for
pipe culverts.

Column 23 | Sum of Columns 22 and 8 divided by 2.

Column 24 | Tailwater depth from upper right of sheet.

Column 25 | Enter the larger of the two values shown in Column 23 or Column 24.

Column 26 | Previously calculated in Column 19 and may be transposed.

Column 27 | The sum of Columns 21 and 25 minus Column 26.

Column 28 | Enter the larger of the values from either Column 15, Column 20 or Column 27.
This determines the controlling hydraulic conditions of the particular size culvert
investigated.

Column 29 | When the Engineer is satisfied with the hydraulic investigations of various

culverts and has determined which would be the most economical selection; the
description should be entered.
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Form 3.5: Culvert Design Calculations Table
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Figure 3.22: Headwater Depth for Concrete Box Culvert with Inlet Control
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Figure 3.23: Headwater Depth for Concrete Pipe Culvert with Inlet Control
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Figure 3.24: Head for Concrete Box Culvert Flowing Full
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Figure 3.25: Head for Concrete Pipe Culverts Flowing Full
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Figure 3.26: Critical Depth of Flow for Rectanqular Conduits
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Figure 3.27: Critical Depth of Flow for Circular Conduits
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3.2.6 Bridge Design

A. A scour analysis shall be performed and submitted in or with the design
plans.

B. For all bridges a flood study report shall be prepared and provided to
the City Engineer, documenting the methodology, assumptions,
derivation of all data used, and results of the study.

C. The 100-yr projected fully developed water surface elevation shall not
be increased upstream or downstream of the bridge.

3.2.7 Erosion Hazard Setback

3.2.7.1 Definition and Purpose

Erosion hazard setbacks shall be determined for every stream and
creek (flowing or not) in which natural channels are to be preserved.
The purpose of this erosion hazard setback is to reduce the potential for
any damage to a private lot, building, utilities or street right-of-way
caused by the natural erosion of the creek bank and to minimize the
expenditure of public funds for stream bank stabilization projects. The
erosion hazard setback shall be included within the drainage easement
and its own lot and block that is maintained by the property owner for
the stream/creek for any property plat or re-plat.

3.2.7.2 Determination
The erosion hazard setback shall be determined by the following steps:

e Locate the toe of the natural stream bank. The toe may be
located outside of the low flow channel.

e Project at a 4(H):1(V) line sloping away from the center of the
creek/stream until it intersects natural ground or the new
proposed elevation, whichever results in the greater setback.

e From this intersecting point continue an additional 15 feet
horizontally away from bank. This shall set the limit of the
erosion hazard setback.

e In certain scenarios the calculated erosion hazard setback is
within the 100-yr fully developed floodplain. In these scenarios
the erosion hazard setback shall be set to 10 feet beyond the 2
foot of freeboard elevation for the 100-yr fully developed
floodplain.

The typical erosion hazard setback established by steps above is
shown in Figure 3.28.

Proof of determination of the above shall be included in the Engineering
Plan set. It shall include the following:
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e Locating and labeling of the toe of the natural stream bank. If
trapezoidal in nature both toes shall be identified.

e Existing one-foot topographic contours of the entire site.

e Projected hypothetical one-foot contours representing the
4(H):1(V) line sloping away from the center of the creek/stream
until it intersects natural ground or the new proposed elevation

e Show and label hypothetical projected intersecting point/top of
4:1 slope line.

e Show and label Erosion Hazard Setback (15 foot offset away

from bank of intersecting point/top of 4:1 slope line)

Show and label 100-yr fully developed floodplain.

Show and label 2 foot freeboard line.

Show and label 10 foot offset of the 2 foot freeboard line.

Show and label the required Drainage Easement that

encompasses the Erosion Hazard Setback and Floodplain.

3.2.7.3 Non-Permitted Structures
The following are non-permitted structures within the erosion hazard
setback: building, wall, parking lot, driveway, fences, decks, swimming
pools, signage, monumentation, detention structures/ponds or other
structures. Water and wastewater lines shall be placed beneath the
projected 4:1 slope line. The pipe shall be concrete encased when
there is less than 4 foot of cover from the 4:1 slope line.

3.2.7.4 Moadifications
Any modifications to the erosion hazard setback will require the
following items and approval by the City Engineer:

e A geotechnical and stream geomorphological stability analysis
signed and sealed by a licensed professional geotechnical
engineer within the State of Te xas.

e Structural plans, calculations and report of the permanent stream
bank stabilization measures signed and sealed by a licensed
professional structural engineer within the State of Texas.

e Grading permit.

e Adequate access to maintain the stream bank stabilization
measures indefinitely.
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Figure 3.28: Erosion Hazard Setbacks and Drainage Easements
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3.3 Minimum Freeboard Requirements

To help prevent flood damages and protect public safety, all design elevation
requirements related to water surface elevations and flood elevations shall be
based, at a minimum, on the 100-year flood, fully-developed watershed
conditions. The difference between a minimum design elevation above the 100-
year flood is commonly referred to as minimum freeboard. Table 3.13 provides a
summary of absolute minimum freeboard requirements for design and
construction in the City of Rockwall. However, prudent engineering in setting
design elevations should be incorporated into any design. In some situations, a
greater freeboard than those listed in Table 3.13 may be required by the City, at
the discretion of the City Engineer, or as required by State and Federal
regulations and guideline, depending of flood hazard potential in relation to
property damages and public safety. The City’s minimum freeboard
requirements are not intended to take precedence over State and Federal
regulations (except when the City’s requirements exceed those set by State and
Federal regulations). The minimum elevations of all flood protection levees and
all dams must meet requirements of all State and Federal regulations and
guidelines.

Table 3.13: Minimum Freeboard Requirements

Minimum
Freeboard above
100-year Flood
Elevation (ft)"

Description

Minimum Floor Elevations (including basements and sunken floor areas):

Residential 2.0
Non-Residential (unless flood proofed; see flood damage prevention ordinance 2.0
Building Pad Elevations for Structures (at lowest adjacent structure grade) 1.0

Dams (freeboard above effective crest elevation of dam, after allowing for
settlement and consolidation of embankment):

Less than or equal to 5-ft maximum height 1.0
More than 5-ft maximum height (must meet State and Federal Requirements) 2.0
Dams with entire embankment having overflow protection (such as concrete) 1.0

Detention and Retention Ponds (freeboard along all shoreline areas around the
pond):

Per dam height:

With Dams less than or equal to 5-ft maximum height 1.0
With Dams more than 5-ft maximum height 2.0
Incised Ponds (no dam) 1.0
Per area draining to pond:
1 acre or less drainage area 0.0
5 acres to 1 acre drainage area 1.0
Greater than 5 acres 2.0
Flood Protection Levees, Dikes, or Walls (City Engineer Approval Required):
Significant or High Hazard Flood Damage or Public Safety Potential 3.0
Low Hazard Flood Damage Potential or Public Safety Potential 2.0
Public Roadways, Alleys, and Parking Lots (as measured from edge of 10
pavement/top of curb) )
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Channels

1.0
Bridges (as measured from lowest point of low chord) 1.0
1.0

Culverts (as measured from edge of pavement/top of curb)

Sanitary Sewer and Water Manhole Covers 2.0

*The 100-year flood elevations as determined based on discharges resulting from a fully-developed watershed. Greater freeboard
may be required, at discretion of City Engineer (depending on flood hazard potential) or by State and Federal Regulations.

34 Detention

3.4.1

3.4.2

3.4.3

Intent

It is the City’s intent to utilize detention (or detention/retention) of storm
water runoff as a solution towards control of potential hazards created by
storm water runoff including; reduction in the impact on downstream storm
water drainage facilities; prevention of erosive conditions in water drainage
ways; protection against downstream and adjacent property damage; and
preservation of existing floodplains along major creeks. Detention basins
may also improve water quality by allowing some sediment to settle out.

Where is Detention Required?

All non-residential development (not within the Downtown Zoning District or
other redevelopment areas that will not impact the storm water flow) shall
construct detention facilities.

. Residential developments shall construct detention facilities if it is

determined that the downstream system does not have adequate hydraulic
capacity for the developed flow and the capacity of the downstream system
cannot be increased to allow the conveyance of the developed flows.

. All development within the Squabble Creek and Buffalo Creek watersheds

will construct detention facilities and provide a flood study using hydrology
and hydraulic models, to prove that the proposed development will not
cause any increase in peak flood discharge rates and flood elevations at all
computed points downstream of the proposed development. For Squabble
Creek this study shall extend downstream to Lake Ray Hubbard and for
Buffalo Creek shall extend downstream through Rockwall Lake Dam.

Type of Detention Facilities
The following detention facilities are to be utilized for detention.

3.4.3.1 Site of V2 Acre or Less

A. Underground
B. On concrete Parking Surface (max 1-foot water depth)

3.4.3.2 Site of Greater Than V% Acre, On-site

A. Underground
B. On concrete Parking Surface (max 1-foot water depth)
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3.4.3.3
A.

Detention Basin

Side Slopes 4 to 1, or Less (no fencing allowed)

Area to be Landscaped

Maintained by Developer

Additional Amenities Preferred

Ownership Stays With Property Owner

Dams Over 5-foot to be approved by State. Dam must meet state
dam safety guidelines.

Greater Than %2 Acre, Off-site Shared

Detention Basin Shared with Other Developments

e May Expand Existing Pond

¢ No Increase in 100-year Flood Plain Elevation

e Capacity Expanded Above Existing Water Surface

e Need Engineering Study

Flow to Regional Detention Basin

e Regional Facility Manager (owner of facility) Must Approve
Improvements

e Developer/s Funds Improvements to Regional Basin

e Developer/s Improves Storm Water Conveyance System to Basin
(based on fully-developed 100-year flow)

e Dams Over 5-foot to be approved by State. Dam must meet state
dam safety guidelines.

e Dam Cannot be Over 15-feet tall

e Basins with Water Retention to have Stored Water Depth of at Least
4-feet

e Need Landscaping and Amenity Features (Approved by Planning

Dept.)

Facility Manager to Assure Good Retained Water Quality

Trash Collectors Required at Outfall Structures

Side Slopes to be 4 to 1 or Less

Developer/Owner Owns and Maintains Basin

Facility Manager to Develop and Perform Maintenance Program

Underground (preferred); Natural Open Channel (existing creek with

100-year developed capacity); Developer/s to Obtain Additional

Drainage Easement for 100-year Developed Flow Area; No

Concrete or Gabion Sidewalls

e Possible Pro-rata from Other Developments that Utilize Basin

Existing Lake

e Lake Manager Must Approve

e Developer/s Fund Improvements to Lake

e Developer/s Improves Storm Water Conveyance System to Lake
(developed 100-year flow): Underground (preferred); Natural Open
Channel (existing creek with developed 100-year capacity);
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Developers to Obtain Additional Drainage Easement for 100-year
Developed Flow Area; No Concrete or Gabion Channel Sidewalls
e Additional Storage Out of 100-year Storage

3.4.3.4 Existing Ponds
A. Developer/s Improve Existing Undesirable Detention Facilities
Remove Fencing Where Possible
Provide Concrete Flume in Bottom
Provide Landscaping
Improve Maintenance Access
Reconstruct with Underground System
Remove Pond by Conveying Storm Water Flow to Shared Detention
Facility without adverse impacts to other properties.

3.4.4 Geometry, Restrictions and Appurtenances
A. Detention ponds shall have a side slope 4:1 or flatter.

B. The detention pond bottom grade shall be at a minimum of 1% slope. A 4-
inch thick concrete low flow flume shall be installed from the ponds inlet
structure/structures to the outfall structure.

C. All detention ponds and reserved shoreline shall have the appropriate
amount of freeboard as called out in Table 3.13 — Minimum Freeboard
Requirements from the 100-year water surface, based on flood inflows
determined assuming fully-developed watershed conditions (without
consideration of any future upstream detention), including incised ponds
(without embankment/dams), or a higher design criteria if required by the
State.

D. The State of Texas has jurisdiction of all dams, regardless of dam height or
impoundment storage size, if they are classified by State regulations and
guidelines with hazard classifications as “high — or significant-hazard”.
[Reference: Texas Administrative Code, Title 30, Part 1, Chapter 299,
Subchapter A, (a)(3)]. Dams with maximum height of over 5 feet must be
approved by the State, unless the dam maximum height is less than 15 feet
and a registered professional engineer licensed in Texas adequately
shows, with an engineering study using the State of Texas Dam Safety
guidelines and regulations, that a sudden breach of the dam during and a
major flood event, as specified and determined by the State’s procedures,
would not cause any significant increase in flooding or significant increase
is flood damages as compared to a non-breach of the dam during a non-
breach flood event. For dams permanently impounding water, the study
should also determine the extent of additional flooding that would be
caused by a sudden breach of the dam during non-flooding events. If the
breach of the dam can be proven to not cause any significant flood
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damages (other than to the dam embankment), then it can be proven to be
classified as a “low-hazard” dam by State definition, and the dam may be
exempt, at the City Engineer’s discretion, from requiring State review and
approval. However, regardless of whether the dam design is reviewed by
the State, all dams, regardless of size, must have an emergency spillway
and be designed, constructed, maintained, and operated per State Dam
Safety Guidelines, including emergency action management. The
maximum height of the dam, hazard classifications, and “significant”
increased flooding (as related to embankment breach analyses) are
determined based on the State’s definitions and regulations.

. No detention is allowed in the FEMA 100-yr and local 100-yr fully
developed floodplain.

. No detention pond is allowed with outlet elevation below a receiving
stream’s or channel’s 100-yr fully developed flood elevation.

. No franchise utilities (Gas, Electric, Cable, Telephone, Communications,
etc.), water lines and wastewater lines (except storm systems) are allowed
in detention ponds, and detention easements.

. Underground detention systems must be a fully enclosed pipe system.

The detention pond shall have an emergency overflow in case the main
outfall structure gets clogged. The emergency overflow shall be sized to
pass the fully-developed 100-year flood at a minimum, or greater based on
State Dam Safety requirements. City-approved erosion protection shall be
placed along the length of the emergency overflow to the flowline of the
receiving structure, creek or channel, and extended as necessary to
prevent erosion of the dam structure.

. The detention systems are to be installed and verified for design
compliance along with the associated storm sewer and outfall structures
and drainage channels, prior to any paving operations. All constructed
detention ponds, drainage ways, and open channels shall have the sides
and bottom stabilized with sod or anchored seeded matting prior to any
paving construction (including building slab). The matting or sod shall be
anchored at high velocity locations if deemed necessary. Erosion
protection is to be placed at the pond’s outflow structure along with any
associated erosion BMP’s noted on the erosion control plan

. Sometimes a detention facility will be utilized by several developments, and
then a pro-rata agreement/detention masterplan may be entered into with
the development constructing the facility and the other developments
utilizing the facility Without a pro-rata agreement/detention master plan of
all parties in advance of construction of all combined developments, no
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new proposed development will be allowed to take credit for any “over
detention” of a previous development or the reduction of discharges from a
previous development within the watershed in the determination of
detention requirements.

L. Detention pond outfall structures shall be fitted with a trash rack.
3.4.5 Detention Calculations

The detention design calculations and outfall rating curves shall be included in
the plans and flood study. Increased peak discharges from the detention basin
are not allowed for the 5-year, 10-year, 25-year and 100-yr frequency floods
based on existing off-site conditions.

3.4.5.1 Methodology
Detention facilities that have a drainage area of less than 20 acres shall be

sized using the Modified Rational Method. If the drainage area is equal to or
greater than 20 acres then the Unit Hydrograph Method shall be used. The
Modified Rational method may be used for drainage areas more than 20 acres
but the Unit Hydrograph Method must be performed as a comparison. The
more conservative of the two methods shall be used to design the pond (and
technical documentation of both methods should be provided to the City for
review and verification of the most conservative method selected).

The following conditions shall be used when implementing the Modified
Rational Method.

A. The proposed development will construct detention facilities to detain
the increase in runoff between the existing 100-year flows (C-
undeveloped, Tc = 20 minute) and the fully developed flows (C —
depends on zoning, Tc = 10 minute). The “C” value is based on zoning,
not pervious/impervious areas. Large area of dedicated open space
dedicated to City can be considered by City in this value.

B. Storm rainfall intensity (in/hr) for different storm years shall be as

follows:
100 year | 50 year | 25year | 10 year | Syear | 2 year
10 min 9.8 9.0 8.3 7.1 6.1 5.3
15 min 9.0 8.1 7.5 6.5 5.5 4.5
20 min 8.3 7.5 6.6 5.9 4.9 3.9
30 min 6.9 6.1 5.5 4.8 4.1 3.3
40 min 5.8 5.2 4.6 4.0 3.4 2.6
50 min 5.0 4.5 4.0 3.5 2.8 2.3
60 min 4.5 3.9 3.5 3.0 2.6 1.9
70 min 4.0 3.7 3.3 2.8 2.4 1.8
80 min 3.7 3.5 3.1 2.6 2.3 1.7
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90 min 3.5 3.3 29 2.5 2.1 1.6
100 min 3.4 3.0 2.7 2.4 . 1.5
110 min 3.2 2.9 2.5 2.3 1.8 1.4

C. The following is an example calculation on how the Modified Rational
Method is performed to determine detention volume:

MODIFIED RATIONAL METHOD DETENTION BASIN DESIGN

Given: A 10-acre site, currently agricultural use, is to be developed for townhouses.
The entire area is the drainage area of the proposed detention basin.

Determine: Maximum release rate and required detention storage.
Solution:

1. Determine 100-year peak runoff rate prior to site development. This is the
maximum release rate from site after development.

NOTE: Where a basin is being designed to provide detention for both its drainage
area and a by-pass area; the maximum release rate is equal to the peak runoff rate
prior to site development for the total of the areas minus the peak runoff rate after
development for the by-pass area. This rate for the by-pass area will vary with the
duration being considered.

2. Determine inflow hydrograph for storms of various durations in order to
determine maximum volume required with release rate determined in Step
1.

NOTE: Incrementally increase durations by 10 minutes to determine maximum
required volume. The duration with a peak inflow less than maximum release rate or
where required storage is less than storage for the prior duration is the last
increment.

PROCEDURE

STEP 1. Present Conditions (Agricultural)

Q =C*I*A

C= 0.35

Te = 20 minutes
l100 = 8.3 in/hr

Q100 = (0.35)(8.3)(10 acres) = 29.05 cfs (Maximum release rate)

STEP 2. Future Conditions (Townhouses)
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C=0.80
Tc = 10 minutes
l1o0 = 9.8 in/hr

Q100 = (0.80)(9.8)(10 acres) = 78.40 cfs

Check various duration storms:

15 minutes
20 minutes
30 minutes
40 minutes
50 minutes
60 minutes
70 minutes
80 minutes
90 minutes
100 minutes
110 minutes

1=9.0Q=
1=8.3Q=
1=6.9Q =
1=5.8Q=
1=5.0Q=
1=45Q-=
1=4.0Q=
1=3.7Q= (

I =3.5Q = (0.80)(

| =3.4 Q= (0.80)(3.4)(10 acres) = 27.2 cfs
| =3.2Q=(0.80)(3.2)(10 acres) = 25.6 cfs

0.80)(9.0)(10 acres) = 72.0 cfs
0.80)(8.3)(10 acres) = 66.4 cfs
0.80)(6.9)(10 acres) = 55.2 cfs
0.80)(5.8)(10 acres) = 46.4 cfs
0.80)(5.0)(10 acres) = 40.0 cfs
0.80)(4.5)(10 acres) = 36.0 cfs
0.80)(4.0)(10 acres) = 32.0 cfs

(

(

(

(

P —~ ~ ~ ~

0.80)(3.7)(10 acres) = 29.6 cfs
3.5)(10 acres) = 28.0 cfs

Maximum Storage Volume is determined by deducting the volume of runoff released
during the time of inflow from the total inflow for each storm duration.

10 min Storm

15 min Storm

20 min Storm

30 min Storm

40 min Storm

50 min Storm

Inflow = (10)(78.4 cfs)(60 sec/min) = 47,040 cf
Outflow=(0.5)(20 min)(29.05 cfs)(60 sec/min) = 17,430 cf
= 29,610 cf
Inflow = (15)(72.0 cfs)(60 sec/min) = 64,800 cf
Outflow = (0.5)(25 min)(29.05 cfs)(60 sec/min) = 21,788 cf
= 43,012 cf
Inflow= (20)(66.4 cfs)(60 sec/min) = 79,680 cf
Outflow= (0.5)(30 min)(29.05 cfs)(60 sec/min) = 26,145 cf
= 53,535 cf
Inflow = (30)(55.2 cfs)(60 sec/min) = 99,360 cf
Outflow = (0.5)(40 min)(29.05 cfs)(60 sec/min) = 34,860 cf
= 64,500 cf
Inflow = (40)(46.4 cfs)(60 sec/min) =111,360 cf
Outflow = (0.5)(50 min)(29.05 cfs)(60 sec/min) = _43,575 cf
= 67,785 cf
Inflow = (50)(40.0 cfs)(60 sec/min) = 120,000 cf
Outflow = (0.5)(60 min)(29.05 cfs)(60 sec/min) = _52,290 cf
= 67,710 cf
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60 min Storm Inflow = (60)(36.0 cfs)(60 sec/min) = 129,600 cf
Outflow = (0.5)(70 min)(29.05 cfs)(60 sec/min) = _61,005 cf
= 68,595 cf
70 min Storm Inflow = (70)(32.0 cfs)(60 sec/min) = 134,400 cf
Outflow =(0.5)(80 min)(29.05 cfs)(60 sec/min) = _69,720 cf
= 64,680 cf
80 min Storm Inflow = (80)(29.6 cfs)(60 sec/min) = 142,080 cf
Outflow = (0.5)(90 min)(29.05 cfs)(60 sec/min) = _78,435 cf
= 63,645 cf
90 min Storm Inflow = (90)(28.0 cfs)(60 sec/min) = 151,200 cf
Outflow = (0.5)(100 min)(29.05 cfs)(60 sec/min) = 87,150 cf
= 64,050 cf
100 min Storm  Inflow = (100)(27.2 cfs)(60 sec/min) = 163,200 cf
Outflow = (0.5)(110 min)(29.05 cfs)(60 sec/min) = 95,865 cf
= 67,335 cf
110 min Storm  Inflow = (110)(25.6 cfs)(60 sec/min) = 168,960 cf
Outflow = (0.5)(120 min)(29.05 cfs)(60 sec/min) = 104,580 cf
= 64,380 cf

Maximum volume required is 68,595 cf at the 60 min. storm duration.

3.4.5.2 Outfall Structures
Detention out fall structures shall be multi-staged and designed to
detain the 5-yr, 10-yr, 25yr and 100-yr storm events without increasing
the peak discharge. A chart shall be furnished by the design engineer
showing the allowable flows verses the actual flows through the
detention pond outflow structure for 5-yr, 10-yr, 25-yr, and 100-yr storm
events.

When the design is based on the Modified Rational Method, outfall
structures shall be designed in accordance to the equations established
in Hydraulic Engineering Circular No. 22, Urban Drainage Design
Manual (HEC-22). The Engineer shall include all calculations/
equations for the outfall structure in the plans, including each stage of
the structure (5-yr, 10-yr, 25-yr, and 100-yr storm events).

When the detention pond and outfall structure is designed using a unit
hydrograph method (hydrology model) and a hydraulic model is being
prepared (such as for a detention pond with dam located across a
stream for which flood elevations will be determined), the outfall
structure discharges may be determined with the hydraulic model. All
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flow characteristics and conditions of the outfall structure should be
adequately represented in the hydraulic model or other calculations to
account for orifice flow conditions, weir flow conditions, and full-pipe
and partially-full pipe flow conditions for all discharge openings, pipes,
and overflow areas of both the discharge structure and the dam. The
resulting discharge versus pond flood elevation data should be
adequately represented in the hydrology model to ensure that the flood
elevations computed with the hydrology model reasonably agree with
those computed by the hydraulic model for all ranges of discharges.

City approved erosion protection shall be placed around the outfall
structure and shall extend downstream the entire flow path length to the
flowline of the receiving structure, creek or channel. The erosion
protection shall extend to 2 feet above the 100-yr water surface
elevation.

35 Floodplain Studies, Reclamation and Modification

All floodplain studies, reclamation, modification, flood boundary delineations and
design of structures within or adjacent to creeks or streams shall meet the following
guidelines set forth in this section and the most current Flood Hazard Damage
Prevention and Control Ordinance.

A. The qualified professional engineer licensed in the State of Texas shall
prepare a flood study report documenting all data, methodology, and
assumptions used in the study. The study report shall be properly signed and
sealed, and include a concluding statement certifying that the hydrologic and
hydraulic study is based on standard engineering practice, that the project is
constructed, or proposed to be constructed, as shown in certified engineering
plans used in the study such that there will be no adverse increases in flooding
or flood damages on other properties and that the project meets the
requirements of all parts of the City’s current Flood Hazard Damage
Prevention and Control Ordinance.

B. Flood studies shall follow the general procedures set by FEMA for applying for
a LOMR or CLOMR, including hydrologic and hydraulic modeling; drainage
area workmap; floodplain workmap; annotated FIRM; FEMA forms; and
complete technical documentation of all data used in the study, including, but
not limited to, calculations of times-of-concentrations or lag times and
calculations of other runoff parameters such as NRCS curve numbers. For
hydrology models, drainage areas should be determined to the nearest 0.01
acre (0.000015 sq. mi.); times of concentration and lag times should be
computed to the nearest 0.01 hour (6 min.); and NRCS composite runoff curve
numbers should be computed to the nearest 0.1 value. Other requirements are
contained in Unit Hydrograph Method Section of these standards. These
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procedures shall be performed even for flood studies not being submitted to
FEMA.

. Floodplains and watersheds shall be modeled using standard practice
engineering models that are public domain. The use of computer modeling
software that is not public domain will require approval by the City Engineer.
[The most recent versions of HEC-HMS and HEC-RAS are currently the City’s
preferred hydrology and hydraulic models for flood studies. The use of these
models is highly encouraged in cases where a conversion from older models is
desired or in previously-unstudied areas where new models are to be created].

. All design elevations shall be based on computed flood elevations using flood
discharges for 100-year projected fully-developed watershed conditions,
including the effects of changes in storm water runoff and effects of
encroachment and changes in flood valley storage caused by the proposed
project.

. All flood study models shall utilize the most current available models from the
City or FEMA as base models (if available) and shall incorporate all additional
modifications that have occurred since the last update of these models.
Conversion of base models to newer approved digital models is allowed, as
noted below.

. Results of hydrology and floodplain hydraulic computer models shall be
summarized in tabular form, to show differences in computed 100-year flood
discharges and flood elevations. The computer model results to be included in
the comparison tables include:

a. The original effective base hydrology and hydraulic models, if available,
as provided by the City or FEMA.

b. Improved modeling procedures may be allowed and included, such as
conversion of original models to newer versions of computer modeling
software, such as conversion of HEC-2 models to HEC-RAS and
conversion of TR-20 or HEC-1 models to HEC-HMS. Conversion to
computer software that is not free public domain software er and that is
not on FEMA’s approved list of computer modeling software must
receive approval by the City Engineer. Results of conversion to
improved modeling should be performed prior to any updates or
corrections to the model data and compared in tabular form with the
original base model results.

c. Corrected hydrologic and hydraulic models (commonly referred to as
“corrected effective” models by FEMA procedures) to include any
improved data or needed corrections, such as new surveyed floodplain
cross sections, inclusion of additional cross sections, or improved
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topographic mapping, but should not include and man-made changes to
the watershed or floodplain.

d. Pre-project hydrologic and hydraulic models, to update the computer
models by adding man-made changes that have occurred in the
watershed and floodplain since the date of the original effective base
models. [If there are no updates based on man-made changes, then the
“corrected effective” and “pre-project” models are the same].

e. Post-project hydrologic and hydraulic models, to include all changes
that are included in the pre-project models, plus hydrologic and
hydraulic characteristics that are representative of changes based on
the project’s proposed final completed construction. The post-project
hydrology should include changes in runoff conditions related to
modifications of land cover and grading, changes in times-of-
concentration or lag times, alteration of stream channels and floodplain
areas (including changes in floodplain valley storage and changes in
flow velocities), changes in drainage areas and drainage patterns, and
any proposed mitigation to prevent increases in flood discharges. The
post-project hydraulic models should include effects to floodplain
hydraulic characteristics, including changes in floodplain and channel
configuration, such as encroachments, excavations, channelization,
proposed hydraulic structures, clearing of areas that will be continually
maintained, and changes in hydrology (flood discharges). The effects
of temporary clearing of vegetation in areas that will not be maintained
should not be included.

Hydrologic and hydraulic computer modeling must be provided for both
existing watershed conditions (both pre-project and post-project conditions),
with summary comparisons of various steps (“a” through “e”, above) shown in
tabular form, to include computed 100-year discharges and flood elevations.
The results of hydrology and hydraulic post-project models will be compared
with results of pre-project models to verify compliance of City Standards
requiring no increased flooding on other properties. Additionally, hydrology
and hydraulic models must be provided based on fully-developed watershed
conditions with the proposed project. The results of the fully-developed
condition models, will be used to determine compliance with the City’s design
elevation standards. When construction of a project will be in phases, the City
Engineer may require flood studies to be submitted for each phase.

. When transferring discharges computed by the hydrology models as input data
entered into the hydraulic models, round-off of discharges is allowed only to
the nearest one (1) cfs. All hydrology models should be set to compute
discharges to the nearest one (1) cfs and flood elevations (such as in ponds)
to the nearest 0.01 ft. All hydraulic models should be set to compute flood
elevations to the nearest 0.01 ft. Locations of flow changes in the hydraulic
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model should be carefully determined to avoid undue under-calculation of
flood elevations. For example, in order to prevent unreasonable under-
calculations of flood elevations along portions streams, discharges computed
at sub-basin outlets along a stream should normally be used in the hydraulic
model for a reasonable extended portion of the upstream floodplain reach, in
order to avoid neglecting all of the lateral inflow within the upper stream reach
in the hydraulic model computations.

. The completed flood study, including detailed technical documentation; printed
hydraulic and hydrological model input data and output results, digital model
files (as listed in “F”, above, for both existing and projected future fully-
developed watershed conditions), supporting calculations, drainage area
maps, floodplain boundary maps, and certification statement (as noted in “A.”,
above) shall be submitted to the City for review.

The watershed work map(s) should include the following:

a. Multiple watershed work maps may be submitted for pre-project and
proposed project conditions, as long as all of the following items are
provided.

b. Total watershed drainage area and sub-basin drainage delineation
boundaries, including those representative of the original base hydrology
model, the corrected drainage delineations (if any), and proposed project
changes in drainage delineations and any added sub-basins. All sub-
areas should be labeled in agreement with sub-area labels used in the
hydrology models.

c. Topography overlaid on high-resolution aerial photography, with elevation
contour labeling.

d. Delineation of hydrologic soil groups and land cover conditions (these may
be included on a separate map, with drainage delineations).

e. Property boundaries of the tract of land where the proposed project is
located, including any proposed division lines for the current and future
project phases.

f. Proposed project, with proposed grading and changes in land cover.

g. Stream channel centerline flow path, with flow direction indicated.

h. Flow path used in determining times-of-concentration or lag times (both
pre-project and modifications based on proposed construction).
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i. Title block, legend, north arrow, and bar scale.
J. The floodplain work map(s) should include the following:

a. Multiple floodplain work maps may be submitted, as long as all of the
following items are provided.

b. Floodplain cross sections, with location and orientation relative to the
floodplain, with labels in agreement with the stations referenced in the
hydraulic models. If the study involves a stream that has been previously
studied, stream stationing should be in general agreement with stationing
used in the previous study. For streams with no previous flood studies,
the stream stationing should be based on channel distance upstream from
the stream’s point of termination (downstream location of where the
stream enters a larger receiving stream or major lake (such as Lake Ray
Hubbard).

c. Topography overlaid on high-resolution aerial photography, with elevation
contour labeling.

d. Floodplain boundaries and flood elevations for the 100-year flood using
discharges for both pre-project existing watershed conditions and
modifications based on proposed project discharges.

e. Floodplain boundaries identified on the Flood Insurance Rate Maps as
Special Flood Hazard Areas, and floodplain boundaries from previous
studies (if available from the City) with 100-year flood elevations.

f. Floodplain boundaries and flood elevations for the 100-year flood based
on projected fully-developed watershed conditions, with the proposed
project.

g. Stream channel centerline (invert) with direction of flow indicated (for both
pre-project and any changes in stream channel centerline based on the
proposed construction).

h. Property boundaries of the tract of land where the proposed project is
located, including any proposed division lines for the current and future
project phases.

i. Title block, legend, north arrow, and bar scale.

K. In order for the City to maintain and update their hydrology and hydraulic
computer models, after construction is completed, the developer’s engineer
must update and submit to the City their final certified flood study report, with
hydrology and hydraulic models, along with all supporting calculations, maps,
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report, AutoCAD (.dwg files), and GIS files and other exhibits to adequately
represent as-built conditions. If the project has been submitted to FEMA, the
updated models and revisions to flood study reports should include all
modifications that were approved by FEMA.

L. The City Engineer will determine whether the proposed development will
require a LOMR or CLOMR. All documentation prepared for submitting to
FEMA (LOMRs/CLOMRSs) will be reviewed by the City. The City will not
approve the flood study prepared for a LOMR, nor sign a LOMR application
form, until construction grading associated with the LOMR has been
completed, certified “as-built” plans are submitted to the City, construction has
been verified by onsite inspection(s), and all required Local, Federal, and State
permits and approvals have been received.

M. The City will utilize an engineering consulting firm to assist City staff in the
review of a flood study. The cost of this consultant review shall be borne by the
developer, engineer, or property owner submitting the flood study. The City
shall first obtain a cost estimate from the engineering consultant for the flood
study review at time of the initial flood study submittal. Before the review
begins, the developer, engineer, or property owner submitting the flood study
shall deposit with the City funds equal to the cost estimate. The City shall
disburse the funds to the consulting engineer as the review progresses.
Should the consultant fees exceed the initial estimate, the developer, engineer
or property owner submitting the flood study shall be informed of the shortage
and a new estimate made by the consultant engineer to complete the flood
study review. Additional funds will then be deposited with the City by the
developer, engineer or property owner submitting the flood study to cover the
estimated shortfall before the review of the study resumes. Any unused funds
to be reimbursed to the developer, engineer or property owner submitting the
flood study. If review process is performed by City staff, the City will submit a
cost estimate for flood study review at time of the initial engineering submittal.

3.6 Storm Drainage Management Plan

3.6.1 General
Storm drainage facilities shall include all elements of a drainage system
consisting of streets, alleys, storm drains, channels, culverts, bridges,
swales and any other facility through which or over which storm water
flows, all of which the City must have a right in, either in the form of a
dedicated right-of-way, floodway or drainage easements.

3.6.2 Site Drainage
All new subdivisions shall provide as part of the subdivision review process
a complete storm drainage management plan. This plan will include, but
not be limited to, the following: a complete review of all on-site, upstream
and downstream drainage within the impacted watershed; determine all on-
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site and downstream drainage facility improvements due to the increased
runoff from the proposed development and future upstream and
downstream developments; and contain calculations necessary to
determine compliance with the Standards of Design herein. Detention will
be required if the downstream storm system is not capable of handling the
proposed drainage flows. The plan shall be done, using current zoning
conditions or land use prescribed by the City’s Land Use Plan (whichever
creates the greatest storm water runoff), with maximum development
considered throughout the watershed. The storm drainage plan shall show
all necessary improvements with flow data provided at each point of
interception of water. As part of the storm drainage plan, the developer
shall show a lot grading plan to direct all water to proper intersection points
avoiding cross flow of water from lot to lot. All upstream discharge shall be
intercepted and carried through the proper intersection points avoiding
cross flow of water from lot to lot. All upstream discharge shall be
intercepted and carried through the proposed development in compliance
with the Standards of Design herein. All discharge from the proposed
development shall be designed in accordance with the Standards of Design
herein with all necessary improvements being installed by the developer to
protect downstream property and adjacent properties from damage. The
determination of necessary improvements to existing drainage facilities
downstream of a proposed development shall be reviewed by the City
Engineer for compliance and adequacy. Deviations from the City
Engineer's recommendations and the Standards of Design herein may be
approved through the requesting and granting of a variance by the City
Council. If a storm drainage plan has been completed prior to new
proposed development in question, the developer may use this plan if the
City Engineer deems the existing plan is adequate.

3.6.3 Subdivision Development

All subdivision developments shall be built in complete compliance with a
storm drainage plan as outlined herein. All lots shall be graded at the time
of development in accordance with the plan. All grading shall not exceed a
slope of 4 to 1 unless approved by the City Engineer. Approved erosion
control shall be provided as part of the development construction on any or
all lots within the development to protect the drainage, lot development and
adjacent property.

The finish building pad for all subdivision developments shall be elevated to
a minimum of 1.0 foot above the crown of the road. In no circumstance
shall a building pad and finish floor of any structure be placed below street
grade.

3.6.4 Construction Erosion Controls
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Construction Erosion Controls shall follow the guidelines set out in
NCTCOG’s iISWM™ Technical Manual: Construction Controls April 2010,
Revised 9/2014 or more recent revision.

In order to address the requirements of pollution reduction at construction
sites, a variety of controls should be employed to reduce soil erosion,
reduce sediment loss from the site, and manage construction-generated
waste and construction related toxic materials. Controls consist of both
temporary and permanent methods to reduce pollution from a construction
site. The maijority of controls address loss of soil from the site. Soil loss in
the form of erosion and sediment due to storm events and wind constitute
the majority of pollution generated from construction sites. Controls that
address erosion and sediment are typically more site specific than waste
and toxics management. Erosion and sediment controls are dependent on
site slopes, drainage patterns and drainage quantities along with other site-
specific conditions. Materials and waste management consists primarily of
‘good housekeeping” practices which are dependent on the type of
construction and the quantity and type of building materials.

Control measures shall follow the control selection guide set forth in the
iISWM manual. Control measures from each of the three categories;
Erosion Controls, Sediment Controls and the Material and Waste Controls
shall be used in the design of an Erosion Control Plan for a site. Standard
details called out in Division 1000 of NCTCOG’s Standard Specifications
and Standard drawing shall be utilizes as well in the development of an
erosion control plan.

Control Measures such are Silt Fences, Inlet Protection, rock berms, etc.
shall be removed from the site once grass cover has been established.
Grass cover shall be determined by the Vegetation section of these
Standards.
1. Construction Entrance:
No crushed concrete is allowed and rock must be a minimum of
twelve (12) inches thick using well graded rock with minimum
diameters of four (4) to six (6) inches.
2. Silt Fence:
No wooden stakes to be allowed on any erosion control device.

3. Performance:

Erosion from construction sites can be a significant water quality
problem. Developing areas are cleared of vegetation during

Page 137

179 179



construction leaving the soil exposed and susceptible to erosion.
Runoff then transports eroded sediment from these areas and
deposits it downstream. The accumulation of silt in streams and
ponds is a form of water pollution that is unattractive and impedes
drainage.

Prevention is a key aspect of erosion control. Many of the control
methods presented herein can be placed in a manner that will
protect highly erodible areas such as steep slopes. The prevention
of erosion requires prior planning to ascertain the placement of
selected control methods. The rewards of this planning will be a
significant reduction in soil loss. Not only can soil loss be
prevented, but eroded soil can be recovered on the construction
site and used for fill.

The particulate material in construction site runoff is generally
heavier and larger than particulates in urban runoff. These
attributes facilitate the removal of the material whether the removal
is by settling in a sediment trap or by filtration through a filter fence.
Temporary sediment traps, filters and routing devices an effectively
control erosion for construction sites if properly applied. These
methods are even more effective when permanent management
techniques are used in an effort to control temporary increases in
sediment loads.

3.6.5 Lot Development

All lot developments shall include a drainage plan preventing all diversion
of water from the approved path of discharge. The builder at the time of
permit application shall furnish a grading plan in compliance with the
appropriate chapter of the building code adopted by the City, the grading
plan for the development and the storm drainage plan approved for that
particular development. If the re-grading of a lot is necessary, the builder
shall be required to furnish a new drainage plan indicating the diversion
and rerouting of the affected storm water. When the re-grading of a lot
prevents the drainage from flowing to the proper structures as designated
in the drainage plan, then the builder will furnish a registered engineer’s
review for adequacy of existing structures to which the water is diverted. If
improvements are necessary to provide for adequate drainage due to re-
grading of a lot, then the improvement must be made at the builder's
expense before a grading permit or other permits for construction will be
issued by the City. The City Engineer will review the information submitted
for compliance with the approved grading and drainage management plan.
Accepted City streets are not to be used as an erosion control. No inlet
protection is allowed in an accepted City street.

Page 138

180 180



A. Off-Site Cost Sharing: The developer shall be fully responsible for
the construction of off-site drainage improvements necessary for his
subdivision and the surrounding area, unless other provisions are
approved by the City Council. Provisions for reimbursement of cost
in excess of those necessary to serve his subdivision, and any other
provisions, shall be made a part of a facilities agreement. For any
subsequent subdivision utilizing such facilities, any cost due prior
developers shall be pro-rated based on the increased contribution of
storm water runoff. Such pro-rated amounts shall be made a part of
any subsequent agreement, collected by the City and repaid to the
original developer making such improvements.

The original developer shall provide the City with acceptable
documentation of actual construction cost from which calculation of
reimbursable amounts will be made for inclusion in the facilities
agreement.

B. Exemptions: when a development is of two lots or less and in the
City Engineer’s opinion does not affect existing drainage facilities or
affect the adjacent property, the City Engineer may allow the
developer to waive any off-site pro-rata costs.

C. All City right-of-ways shall be sodded if disturbed. No artificial grass
is allowed in any City right-of-way and/or easements.

D. Before Acceptance of Streets and Alleys silt fencing shall be placed
at the back of curb/edge of all pavement.
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4. VEGETATION

4.1 General

All seeding, sodding and fertilizer requirements are to be done in accordance
with the North Central Texas Council of Governments (NCTCOG) Standards
and Specifications (Under Item 202) as modified by the City of Rockwall — ltem
202

4.2 Coverage

The developer shall establish grass and maintain the seeded area, including
watering, until a “Permanent Stand of Grass” is obtained at which time the
project will be accepted by the City. A “Stand of Grass” shall consist of 75% to
80% coverage and a minimum of one-inch (1”) in height as determined by the
City. Re-seeding will be required in all washed areas and areas that don’t
grow.

All City right-of-ways shall be sodded if disturbed. No artificial grass is allowed
in any City right-of-way and/or easements.

4.3 Planting Season

Type | Bermuda Grass — Hulled
50 Ibs./acre, April through June

Type Il  Annual Rye Grass
40 Ibs./acre, September through March

Type Il Bermuda Grass — Unhulled
50 Ibs./acre, January through March and July through August

A mix of seed shall be used in overlapping planting seasons.

4.4  Additional Information

For a public utility less than 10 inches in size no tree shall be planted within 5
feet of the utility and for a utility greater than or equal to 10 inches in size no
tree shall be planted within 10 feet of the utility.

If trees are approved by Zoning to be within the right-of-way then a City
approved root barrier will be required to be installed in order to keep roots from
degrading the pavement structure.

Vegetation over two feet in height shall not be planted in any visibility
easement or potential sight visibility (including medians).
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5. WATER AND WASTEWATER SYSTEMS

51 General Requirements

The design and construction of the water and wastewater system to serve the
development shall be in accordance with good engineering principles, with
these Standards of Design, the Standard Specifications for Construction and
the Standard Details and with the requirements of the Texas Commission on
Environmental Quality (TCEQ).

All materials to be permanently incorporated for use on projects in the City of
Rockwall shall be produced in the United States of America, alternate products
must be approved in writing prior to installation by the City Engineer.
Therefore, “Domestically produced in the United States of America” means all
manufacturing processes must occur in the United States of America, to mean,
in one of the 50 States, the District of Columbia, Puerto Rico or in the
territories and possessions of the United States.

All on-site and off-site water and wastewater mains shall be sized and located
to conform to projected demands in accordance with the current Water Master
Plan and Wastewater Master Plan and the computer model with regard to the
impact of each development on the existing and proposed water system. No
construction shall commence prior to the approval of the plans and
specifications by the City.

5.1.1 System Capacity Studies

A Water and Wastewater System Capacity Study shall be performed for all
developments or re-developments that propose a change in existing land use
(change in density) that does not conform to the Cities current Water and
Wastewater System Master Plan.

The City will utilize an engineering consulting firm to assist City staff in
performing Water and Wastewater System Capacity Studies. The cost of this
study, by the consultant, shall be borne by the developer, engineer, or property
owner requesting the proposed change in land use. The City shall first obtain a
cost estimate from the engineering consultant for the study at time of the initial
submittal. Before the study begins, the developer, engineer, or property owner
submitting for a change in land use shall deposit with the City funds equal to
the cost estimate. The City shall disburse the funds to the consulting engineer
as the study progresses. Should the consultant fees exceed the initial
estimate, the developer, engineer or property owner submitting for the change
in land use shall be informed of the shortage and a new estimate made by the
consultant engineer to complete the study. Additional funds will then be
deposited with the City by the developer, engineer or property owner to cover
the estimated shortfall before the study is complete. Any unused funds to be

Page 142

184 184



reimbursed to the developer, engineer or property owner submitting for a
change in land use. If review process is performed by City staff, the City will
submit a cost estimate for the study at time of the initial submittal.

5.1.2 Connections for Future Adjacent Developments

All development shall accommodate future adjacent and
upstream/downstream developments by extending water and wastewater lines
across the proposed development in order to create water and wastewater
systems connectivity. This connectivity will provided for an ease of future
development and limited disturbance to existing developments. These
extensions of the water and wastewater facilities shall match the City’s Water
Master Plan and Wastewater Master Plan.

51.3 Easements
If a water or wastewater main is located on private property the mains shall be
within an easement that conforms to the minimum width in Table 5.1.

Table 5.1: Water & Wastewater Line Easements — Minimum Width

Minimum Easement Width (ft)
Conduit <= 48" diameter 20’
Size > 48" diameter Approval City Engineer
<14 20’
Depth 14’ - 16’ 25’
of 17 =20’ 30’
Conduit 21" =23 3%’
> 23 40’
514 Separation of Water and Wastewater Lines

All water lines and wastewater lines shall be separated 10 foot horizontally and
per TCEQ Rules and Regulations. Refer to the following:
e Chapter 290 - Public Drinking Water SUBCHAPTER D: RULES AND
REGULATIONS FOR PUBLIC WATER SYSTEMS §§290.38 - 290.47
e Chapter 217 - Design Criteria for Domestic Wastewater Systems
SUBCHAPTER C: CONVENTIONAL COLLECTION SYSTEMS
§§217.51 - 217.70
For separation between storm lines a spacing of 5 foot horizontal shall be
maintained from outside dimension of storm pipe to the water or wastewater
line.

51.5 Water and Wastewater Lines within TxDOT Right-of-Way
Water and wastewater lines within or crossing a TxDOT right-of-way shall
meet the requirements of the TxDOT District Office and the TxDOT Utility
Manual. Utility permits for lines within or crossing TxDOT rights-of-way shall
be processed through the Engineering Division. TXDOT Permit Plan sets shall
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be 11"x17” in size and signed and sealed by a licensed professional engineer
with the State of Texas. Plan sets shall include all applicable TxDOT Standard
Details and Traffic Control Plans Sheets to construct the lines.

5.1.6 Boring, Jacking and Tunneling
All water and wastewater mains to be installed in steel casing under existing
roadways, railroads, and creeks shall be installed by a method other than open
cut, unless otherwise approved by the City Engineer. All Boring of existing
water lines mains shall be shall be by dry bore methods. All boring of water
and wastewater lines shall be by dry bore methods. No wet bores will be
allowed.

Steel casing thickness and diameter size shall be designed by the engineer of
record for construction and maintenance of the carrier pipe per the
requirements below. Raci patented casing spacers, or approved equal, shall
be used. No bends and/or curves are permitted with casing pipes. Casings
may also be required where deemed necessary by the City Engineer. The
construction bore and receiving pit shall be located at a minimum distance of 4
feet behind the back of curb. The engineer of record shall provide a distance
greater than 4 feet where there is no curb or barrier protection at the edge of
pavement. Additional bore setback distances or shoring shall be required to
maintain roadway integrity and the safety of construction personnel. When
bore and receiving pits are located on private property, permanent water and
wastewater easements for the pits will be required for the installation and
future maintenance of the line.

The engineer of record shall design the pipe casing for the following loading
conditions and/or applicable combinations thereof:
e Cooper's E-80 Railway loading or AASHTO HS20 loading, as applicable.
e Earth loading with the height of fill above the casing as shown on the
plans as existing or finish grade whichever is greater.
e All other applicable loading conditions, including loads applied during
transportation and handling.
e Max casing deflection of 2-inch from the above loading conditions.

Engineer of records shall consider the location, size, and depth of bore and
receiving pits relative to existing utilities when establishing the beginning and
ending stations.

Manufacturers: Paint Manufacturers for pipe casing shall be 46-465 H.B.
Tnemecol — Tnemec Inc. or approved equal.
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51.7 Crossings

5.1.7.1  Culvert Crossings
A steel encasement pipe shall be used to encase the carrier pipe with a
minimum vertical clearance of two (2) feet from the bottom of the culvert
and casing pipe. The encasement pipe shall be extended a minimum of
five (5) feet from the outside edge of a box culvert or the outside diameter
edge of the storm sewer for future maintenance of the carrier pipe. All
culvert crossing shall be profiled.

5.1.7.2 Creek Crossings

Water and wastewater lines at creek crossing shall be design to go under
the flowline of the crossing. The lines shall be steel encasement pipe with
a minimum vertical clearance of four (4) feet from the encasement pipe
and the flowline of the creek to protect from future creek undercutting.
The encasement pipe shall be extended to the creeks erosion hazard set
back line for future maintenance of the carrier pipe. Where an erosion
hazard set back does not exist due to a shallow creek the encasement
pipe shall extend 15 feet on either side of the main channel of the creek.
All creek crossings shall be profiled and shall show the erosion hazard set
back line along with the projected 4(H):1(V) sloping line and 15 foot buffer
from the intersecting point of the ground.

Aerial crossing of water lines are not allowed.

Aerial crossings for wastewater lines may be used only when all other
alternatives have been evaluated and determined not to be feasible. Aerial
crossings of wastewater lines require approval of the City Engineer. If an
aerial crossing is to be installed reference additional requirements in the
Wastewater System Section.

5.1.7.3 TIxDOT Highway Crossing
A steel encasement pipe shall be used to encase the carrier pipe at all
TxDOT highway crossings. The crossing shall be at 90 degree
(perpendicular) to the highway. All boring of water and wastewater lines
shall be by dry bore methods. No wet bores will be allowed unless
approved in writing by the TxDOT District Office.

5.1.7.4 Railroad Crossings
Prior to the design of any railroad crossing, the engineer of record shall
contact the railroad and the appropriate regulatory agency to determine if
there are any special design and/or construction requirements and shall
copy the City Engineer on all correspondence with each regulatory
agency.
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52 WATER SYSTEM

5.2.1 General

All facilities shall be sufficient size to provide adequate capacity for ultimate
development as called out in the latest copy of the Water Master Plan. The
water mains shall be sized to meet the maximum instant domestic
requirements plus an appropriate allowance for fire protection water. The
design criteria for water demand shall be submitted to the City with the plans
and specifications. The City reserves the right to require larger water mains
than required for the proposed development in order to provide capacities for
areas outside the development. The developer will be responsible to construct
water mains adjacent to his property in accordance with the latest Water
Master Plan or as required by the City Engineer.

5.2.2 Connections to Existing Distribution System

Preliminary discussions concerning take-off points in the water system should
be conducted with the City of Rockwall Engineering Division or its designated
representative prior to finalizing the preliminary designs of the water system,
which will serve the development. Connections to the City’s existing water
system will be allowed only at locations where the City believes that sufficient
quantity and pressures are available to meet the projected requirements of the
development. In general, the connections to the existing water system shall
be made in such a manner to keep “shut-downs” to a minimum. Preference
should be given to a tapping valve connection.

In a proposed development where City water is not adjacent to the property
but is accessible, the developer shall provide, at their expense, a minimum of
eight (8”) inch water main, an off-site water main of sufficient size to serve his
development or as shown on the City’'s Water Master Plan, whichever is
larger. The City can participate (if funds are available) or collect pro-rata for
the oversize of the required line. The City participation must be approved by
the City Council. The proposed development may require a loop into the
existing water system in order to provide adequate water pressure. The loop
will be at the developer's expense. All water main shall be extended to the
property lines for future connections.

In general, the City will not approve a development, which cannot be served by
extensions to the City water system. Some areas in the City are served by
public water supply corporations. The Developer shall contact these public
water supply corporations for notification of future development. The
Developer shall still be responsible to construct water facilities that meet City
requirements and as shown on the City’s Water Master Plan. The City will
inspect the water facilities.
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5.2.3

Under unusual circumstances, the City may consider approval of a private
water system, which will supply an adequate quantity of potable water to every
lot in a residential development. Such systems must meet the approval of the
City, the TCEQ, the State Board of Insurance and other appropriate regulatory
agencies. In addition, an agreement between the City and the developer must
be executed whereby the City may acquire the system at such time as it can
be connected into the City’s owned and operated distribution network. In all
cases, the engineering drawings shall show the source of water for the
development.

Sizing of Water Mains

A. Water mains shall be sized to have maximum velocities of 7 feet per second

for Maximum Daily Demands and maximum velocities of 10 feet per second
for Combined Maximum Daily Demand and Fire Flow Demands.

189

B. Table 5.2 provides the water demand for residential land uses and non-
residential land uses and shall apply for any development where the lot layout
has not been finalized. Land uses not listed shall be classified by the land
use they most nearly resemble in Table 5.2 or calculated by the engineer in
accordance with the anticipated use. The engineer shall submit the Maximum
Daily Demand and the Maximum Hourly Demand to the City Engineer for
review and approval. The City reserves the right to assign a higher water
usage rate, population per unit, and/or units per acre to be used for
developments anticipated to generate higher than typical usage rates.

Table 5.2: Water Demand Rates
Units Per | Population | Max Day | Max Hour | Max Day | Max Hour
Land Use Acre per Unit | per Capita | per Capita | per Acre per Acre
(gpcd) (gpcd) (gpad) (gpad)
Residential
Single Family - Low Density 3.5 2.87 350 700
Single Family - Medium Density 8.0 2.87 350 700
Single Family - High Density 18.0 2.87 350 700
Townhome 4.0 2.50 350 700
Multi Family 12.0-16.0 2.00 350 700
Non-Residential

Mixed Use / Live Work / Downtown 350 700
Commercial Retail / Business Center 1,500 3,000
Public / Quasi-Public 1,500 2,000
Commercial Industrial 2,000 3,000
Special Commercial Corridor /
Tgchnology Employment Center 3,000 3,900
Light Manufacturing * 2,000 3,000
Heavy Manufacturing * 2,500 3,000

39 per 52 per
Schools (Elementary) studpent studpent
Schools (Middle / High Schools / 1,500 2,000
Colleges)
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. 720 gpd 864 gpd
Hospitals per bed per bed

. : o 240 gpd 288 gpd
Nursing Homes / Assisted Living oer bed per bed
Restaurants 1,500 3,000
Parks and Open Space 1,500 1,500
Golf Course ** 1,000 1,000

* Engineer shall provide the maximum daily demand and maximum hourly demand flows and/or the
number and size of water meters proposed for the particular land use for review by the City.

** Engineer shall provide the number and size of water and irrigation meters proposed for the golf course
for review by the City.

C. The engineer shall sufficiently size all water mains to provide adequate
capacity for ultimate development as called out in the latest copy of the Water
Master Plan. For all developments, re-developments, and any type of facility
tying into the City’s water distribution system, the following guidelines shall be
used:

The engineer shall obtain the available record drawings. When record
drawings are not available, field investigations and verifications shall be
required prior to construction.

. The standard water main sizes that shall be used are noted in the Table

5.3.

Table 5.3: Standard Water Main Sizes
8 inch 12 inch 16inch 18 inch 20 inch
24 inch 30 inch 36 inch 42 inch 48 inch
54 inch 60 inch 66 inch 72inch | -

Vi.

Vii.

The minimum water main size to serve residential areas shall be eight
inches (8”) in diameter

The minimum water main size serving commercial, business, industrial,
etc. shall be eight inches (8”).

Fire Flow Demands for all districts shall be calculated with a minimum
residual pressure of 20 psi under combined fire and domestic (Maximum
Daily Demand) water flow conditions and/or the latest requirement by the
TCEQ. The developer shall provide facilities sufficient for fire flows in
accordance with the minimum criteria set for by the City’s Fire Marshal
Office.

Mains are to be sized to ensure less than 1 foot of head loss per 1000 feet
of water main using a Hazen Williams coefficient of C = 110 for the
Maximum Hourly Demand flow rates within the subdivision internal
distribution system.

Mains shall be sized to provide service to adjacent properties.
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5.24 Water Mains Location/Alignment

Water pipelines shall be located in the parkways between the back of the
curb and the street right-of-way. The location shall be six feet (6’) from the
back of curb on the north side of east-west streets and on the west side of
north-south streets. When horizontal curvature is used the minimum radius
of curvature shall be equal to that recommended by the pipe manufacturer.

A blue EMS Locator Pad will be located as shown in the Standard
Drawings. Water mains shall have blue EMS locator pads at every two
hundred fifty (250’) feet, change in direction, valve, curb stop, and service
connection to the main water main.

5.25 Depth of Cover

The minimum depth of cover for water mains are indicated in Table 5.4.

Table 5.4: Depth of Cover to Top of Pipe

Pipe Size Minimum Depth of Cover
6 inch through 8 inch 4.0 feet
12 inch through 18 inch 5.0 feet
20 inch and larger 6.0 feet

The engineer shall consider the ultimate roadway elevations in determining
the depth of cover. Additional depth of cover shall be required for future
development and as directed by the City Engineer. Depths of cover greater
than 8 feet shall be approved by the City Engineer.

5.2.6 Pipe Material and Embedment

Water mains shall be PVC pipe conforming to the Standard Specifications
for Construction. In general, the water pipelines shall be AWWA C900-16
PVC Pipe (blue in color) for all sizes, DR 14 (PC 305) for pipeline sizes 12-
inch and smaller, and DR 18 (PC 235) for 14-inch and larger water
pipelines. All pipes shall be installed in embedment material as shown on
the Standard Drawings and in conformance with the Standard
Specifications for Construction.

5.2.7 Valves

Valves shall be installed to isolate pipe at a minimum of every other fire
hydrant and on both sides of all public roadways. All gate valves shall
comply with the approved list or an approved equal with resilient seat only
and shall conform to and shall be installed according to the Standard
Specifications for Construction.
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A. Valves shall be placed in straight run sections at spacing no greater
than 500 feet.

B. All valve boxes shall be encased in a concrete pad that shall be twelve
inches by twelve inches by six inches (24’x24”x6”) and reinforced with
No. 3 steel bars.

. Valve extensions shall be 316 stainless steel.

Unless otherwise requested by the developer and approved by the

City, valves shall be located in the northwest quadrant of the street

intersection.

E. Valves shall be placed at or near the ends of mains in such a manner
that a shutdown can be made for a future main extension without
causing loss of service on the existing main. A minimum of 20 feet of
main shall be installed past the valve and mechanical pipe thrust
restraints shall be used to anchor it.

F. Where fire lines are connected to the water main, valves shall be
installed on one side of the connection to provide the ability to isolate
the main line and continue to provide water to the fire line. The fire line
shall be provided with a valve at the connection with the main line.

G. Valve boxes shall be provided for buried valves. They shall be three-
piece screw-type cast iron boxes of the extension type. The three
pieces shall consist of the top section, bottom section, and cover.

H. Two inch square nuts that would be over 4 feet deep shall have
stainless steel valve stem extensions. In these cases, the 2 inch
square valve operating nut shall be no greater than 2 feet from the
finish grade. Valve box extensions may be cast iron or C-900 PVC.

oo

5.2.7.1 Gate Valves

Valves 12 inches and under shall be Resilient Wedge Gate Valves
(RWGV). Valves are required to have 316 Stainless Steel hardware. Gate
valves shall be located outside the paved streets and shall be six feet (6)
from back of curb of the intersecting street. In general, gate valves shall be
located at street intersections (except for fire hydrant leads).

5.2.7.2 Butterfly Valves

Valves greater than 12 inches shall be flanged butterfly type spaced at a
maximum of 1,000 foot intervals. All valves shall have horizontal mounted
actuators with a manhole for access to the actuators.

5.2.7.3 Air Release, Air/Vacuum, and Combination Air Valves

A. Air release valves, air/vacuum, and combination air valves shall be
required on 16 inch and larger water mains and as necessary for
proper system operation. There are three primary functions of the
valves that the engineer shall consider as follows:
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i. To vent large volumes of air during filling of the line;
ii. To allow air into the pipe during emptying for maintenance and/or
repairs; and,
iii. To vent small volumes of air that come out of solution during
service.

B. Typically these are installed at high points where the pipeline has a
vertical change in gradient. Additional installation locations may be
requested by the City Engineer.

C. A fire hydrant shall be required at high points on 12 inch water mains
for air relief and flushing maintenance operations. When a fire hydrant
cannot be used, an air release valve may be approved by the City
Engineer.

5.2.8 Fittings
Mega-lugs or approved equal shall be installed. No compaction fittings
allowed. Fittings shall be ductile iron in accordance with AWWA C110 or
AWWA C153. All buried metal shall be wrapped in polyethylene tube wrap.

5.29 Connection to existing Water Mains

5.2.9.1 Tapping Sleeves and Valves

A. Size on size tapping sleeves are not allowed. The largest allowable
tapping sleeve shall be the main line size less one standard pipe size
(Example: 16 inch x 12 inch, 8 inch x 6 inch, etc.). If a size on size
connection is required, then a cut-in connection shall be used.

B. Connections to an existing line shall be made with full body stainless
steel tapping sleeve and valve. A resilient wedge gate valve shall be
flanged to the tapping sleeve.

5.2.9.2 Cut-In Connection

When connecting to an existing main, it may be required to provide a cut-in
connection with a tee and valve being installed into the existing main in lieu
of a tapping sleeve and valve where there is not an existing main line valve
between proposed water connection locations as directed by the City
Engineer. A test shut down of the existing water main(s) shall be conducted
by the Public Works Department - Water Division. The requirement for a
test shut-down may be waived with approvals of the City Engineer.

5.2.10 Dead-End Mains

A. Dead-end mains shall be avoided and may only be considered when a looped
or interconnected water main system is not available. The design of all water
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B.

C.

D.

5.2.11

distribution systems should include the opportunity for future looping or
interconnect of any approved or proposed dead-end line.

All dead-end lines shall only be installed upon approval from the City
Engineer and at a maximum length of 150 feet.

Dead-end non-residential water mains shall only have one fire hydrant or
service without looping the water main.

Where dead-end mains are approved, the engineer shall provide flush point
at the end of the dead end main.

Fire Hydrants

In general, fire hydrants shall be located at each street intersection and at
intervals on the interior of each block.

A. Residential and Duplex
Residential and duplex areas shall have a fire hydrant at each street
intersection and at four hundred foot (400’) intervals on the interior of
each block.

B. Multi Family
Multi-Family areas shall have a fire hydrant at each street intersection
and at four hundred foot (400’) intervals on the interior of each block
and along fire lanes.

C. Commercial, Retail and Industrial
Commercial, retail and industrial areas shall have a fire hydrant at each
street intersection and at a maximum of four hundred foot (400)
intervals on the interior of each block and along fire lanes

Fire hydrants shall be installed a minimum of three feet (3’) and no greater
than six feet (6’) behind curb of a fire lane, driveway, access, and/or street
as measured from the centerline of the fire hydrant to back of curb, edge of
pavement, or fire lane. All fire hydrants shall have five feet (5°) of clearance
around, including parking stall curbs.

The spacing of fire hydrants shall be measured along the street frontage or
fire lanes. The City Fire Marshal and Engineering Division shall review all
fire hydrant spacing. When a special condition exists due to land use, the
Fire Marshal or City Engineer may require additional hydrants for fire
protection. All existing fire flows and pressure tests shall be obtained from
a private company (City does not perform this test).

Fire hydrants shall comply with the approved list or an approved equal
conforming to the requirements set forth in the Standard Specifications for
Construction. All fire hydrants shall be installed with a six-inch (6”) gate
valve on the hydrant lead. The installation shall be as set forth in the
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Standard Specifications for Construction. Fire hydrants shall be painted to
meet the City’s requirements for color code as set forth in the Standard
Specifications. In general, the fire hydrant will be reflective silver with
differing cap color, which corresponds to the size of hydrant feeder line, as
detailed in Approved Water Materials List in the Appendix. Fire hydrants
shall be installed at the end of each dead end line. Minimum main size for
a fire hydrant shall be eight inches (8”) if main is fifty feet (50’) or longer.
Fire hydrants are not to be powder coated. Fire hydrants are to be a
minimum of nineteen (19) inches to a maximum of twenty-eight (28) inches
above final grade. All fire hydrants to have five (5) feet of clearance from
any structure or parked vehicle. Nozzle diameter shall be two hose nozzles
measuring two and one-half (2 %) inches nominal inner diameter and one
pumper nozzle measuring for and one-half (4 '2) inches nominal inner
diameter. All nozzles are to have National Standard Hose Threads. The
operating nut and nozzle nuts shall be 1 %2 inch pentagon-point to flat
size/shape.

A. Standard fire hydrant barrel shoe depth where ever practical shall be 5
feet. The fire hydrant lead line shall be adjusted to meet the standard
fire hydrant depth.

B. The connection to the main line shall include a flanged tee connected
to a flange by mechanical joint gate valve. The mechanical joint shall be
restrained so that the fire hydrant is anchored to the valve.

C. Specifications — Fire hydrants shall be three-way breakaway type no
less than 5- 1/4 inch size. Mechanical joint connection is required.

5.212 Water Service Connections

Service connections shall be in accordance with the designs shown on the
Standard Drawings. The materials shall comply with approved list or approved
equal and shall be installed in accordance with the Standard Specifications for
Construction.

A. All service pipelines shall be constructed of SDR-9 (Polytube) having a
minimum size of one-inch (17). All connections shall be compression type
or approved equal.

B. Detector pads embedded in sand shall be installed above all service
connections.

C. All meter boxes shall be set between the sidewalk and the back of curb.
Meter box tops shall be set one-half inch to one and one-half inch (1/2” to 1
¥2") above the curb, and an angle meter stop shall be set six inches (6”)
below the meter box top. Meter boxes shall have a one-inch (1”) wide slot
from five inches (5”) below the top of the box to the bottom of the box on
the side facing the lot for service connection.

D. A domestic and/or irrigation service connection shall not be allowed on fire
hydrant leads.
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E. Service saddle shall be double bronze flattened straps (no banded straps
shall be allowed) with brass body. Minimum size tap shall be 1 inch
diameter.

F. All meters two-inch (2”) and under shall be supplied by the City and will be
at developer’s/contractor's expense. All meters greater than two inches
shall be furnished and paid for by the developer/contractor.

G. Concrete meter vaults are required for meter sizes 3 inches and larger,
meters and vaults shall be provided by the contractor. Meter vault and
meter requirements are shown in the Standard Drawing section.

H. Residential Water Meters
a. In single family residential developments, the nearest edge of the water

meter box shall be a minimum of 6 inches behind the back of curb, and
the water service shall be no more than 12 inches deep, covered with a
meter box in place at grade. If no curb is present, the water meter shall
be located at the right of way line, no more than 12 inches deep,
covered with a meter box in place at grade. Along roadways without a
curb, the water service line shall be constructed at a minimum of 24
inches below the ditch flowline. Meter boxes shall not be placed in the
invert of a ditch.

b. For multi-family, condominium and townhouse developments
installation of multiple meter boxes: may only be installed at approved
locations. Each service box shall service one (1) lot. Installation on
multiple meters per water service will not be allowed. Only one meter
per service will be allowed.

[.  Non-Residential Water Meters
a. Installation of non-residential meters will include two mainline valves,

one bypass valve with chain and lock, and bypass line, all located
inside the vault. Clearances between fasteners on valves, strainers, and
meters to interior surfaces shall provide adequate room for
maintenance.

b. Non-residential water meters will be located in a water easement and
clear of high traffic areas.

c. Water meter vaults shall be sized according to the size of the water
meter and to allow for a minimum of a 12 inch clear working area for
maintenance and operation. Minimum water meter vault sizes are
shown in the City of Rockwall Standard Details.

d. Non-residential irrigation meters shall have a testable double check
backflow preventer.

5.213 Abandonment of Water Mains

A. The engineer is to note the limits and appropriate conditions for
abandoning existing water mains that are being replaced. For lines being
abandoned, the engineer should note and locate points of cut and plug at
the junction with the line that remains in service.
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B. The engineer shall make allowances to permit the existing and proposed
mains to remain in service simultaneously thereby providing a means for
transferring customer’s services from the old main to the new main with
minimum interruption. If the construction of a proposed main necessitates
the abandoning of the existing main prior to the new main’s placement into
service, then provisions for a temporary water main with services must be
addressed with the design.

C. Abandoned water lines to remain in place shall be cut and plugged and all
void spaces within the abandoned line shall be filled with grout, flowable
fill or an expandable permanent foam product. Valves to be abandoned in
place shall have any extensions and the valve box removed and shall be
capped in concrete.

D. Existing fire hydrants and valves located on mains being abandoned are
to be removed and delivered to the Public Works Department.
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53 WASTEWATER SYSTEM

5.3.1 General

All facilities shall be sufficient size to provide adequate capacity for the
ultimate development. The wastewater lines shall be sized to meet the peak-
day dry weather flow plus an appropriate allowance for infiltration of storm
water. The minimum wastewater main size (other than service lines) for all
developments shall be eight inches (8”) in diameter. The design criteria and
calculation shall be submitted to the City with the plans and specifications.
The City reserves the right to require a wastewater main of a larger size than
that required by the development in order to provide capacities for areas
outside of the development. Wastewater systems shall be designed so that all
wastewater mains will be gravity flow. The use of a wastewater lift station can
only be allowed with written approval by the City Engineer.

Connections to substandard mains and manholes shall not be allowed.
Substandard mains shall be determined by the City Engineer based on criteria
including, but not limited to: size, material, condition, flow rate, capacity, etc.
Offsite improvements may be necessary to provide adequate wastewater
service to the site.

All wastewater mains shall be installed at a depth sufficient to permit all water
mains to be above the wastewater when the water main has a minimum cover
of four feet (4’). In such cases where water mains either cross or otherwise
come within 10 feet (10’) of a wastewater main, the wastewater main may be
PVC pressure pipe with a minimum working pressure class of 150 psi or
encased in concrete.

5.3.2 Ownership and Maintenance

5.3.2.1 Ownership
Ownership of wastewater systems shall conform to the following:

0 Wastewater mains within right-of-way or easements shall be owned by
the City. This shall include the manholes and cleanouts on those lines.

o0 Wastewater service laterals shall be owned by the property being
serviced, from the wastewater main connection to the structure being
serviced. This includes any and all manholes and cleanouts on the
service lateral.

5.3.2.2 Maintenance
Maintenance of wastewater system shall conform to the following:
o Wastewater mains within right-of-way or easements shall be maintained
by the City. This shall include the manholes and cleanouts on those
lines.
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o Wastewater service lateral shall be maintained by the property owner
being served from the structure to the right-of-way line and the City
shall maintain from the right-of-way line to the wastewater main.

5.3.3 Connections to Existing Wastewater Collection System

Preliminary discussion concerning entrance points in the wastewater system
should be conducted with the City of Rockwall Engineering Division or its
designated representative prior to finalizing the preliminary designs of the
collection system to serve the development. In a proposed development
where City wastewater facilities are not adjacent to the property but are
accessible, the developer shall provide, at his expense, an off-site wastewater
interceptor of sufficient size to serve his development and the contributing
service area (using fully developed flows), or as shown on the City’s
Wastewater Master Plan, whichever is larger. Developers can request a pro-
rata agreement for wastewater over-size above ten (10”) inch to be executed
with the City, where the City collects a pro-rated amount as other
developments connect to the system. This money would be distributed back to
the developer that constructed the over-sized system. The pro-rata agreement
requires approval by City Council.

Connections to Existing Wastewater Mains — When connecting a 6 inch or
larger new line to an existing wastewater main the engineer shall provide a
new manhole at the point of connection. Prior to breaking into the existing line
the new manhole and upstream pipe segment shall pass inspection by the City
Engineer or designated representative. Connections in residential locations
shall be completed after the preliminary walk through has been performed by
the Engineering Department and approval is granted.

In general, the City will not approve a development which cannot be served by
extensions to the City’s wastewater collection system unless the development
has received an approved variance granted by City Council.

5.3.4 Design Flow

All wastewater collection systems shall be designed in accordance with the
current Wastewater Master Plan.

Where possible, all collection systems will be laid out so that all lines will be
gravity flow unless approved by the City Engineer.

All wastewater collection systems must be designed to covey the peak wet
weather flow from the entire service area including offsite areas through the
system. The basin delineation shall be provided by using the latest LIDAR and
surveyed contours. Contours shall be provided on 2 foot or less intervals.
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Flow calculations must include the specifics of the average daily flows, peak
factor (ratio of peak to average flows) and the allowance for inflow and
infiltration.

5.3.5 Sizing Wastewater Collection Mains

5.3.5.1 General

A. The engineer shall reference the Wastewater Master plan to determine
the size of wastewater mains required in order to serve the development.
For all developments or re-developments that propose a change in
existing land use (change in density) that does not conform to the Cities
current Wastewater System Master Plan a Wastewater System Capacity
Study shall be performed. This shall be done as per Section 5.1.1 —
System Capacity Studies.

B. The standard wastewater pipe sizes that shall be used are noted in the
Table 5.5.

Table 5.5: Standard Wastewater Collection System Pipe Sizes

8 inch 10 inch 12 inch 15 inch 18 inch
21 inch 24 inch 27 inch 30 inch 33 inch
36 inch 39 inch 42 inch 48 inch 54 inch
60inch | === | e | memeem | e

5.3.5.2 Average Daily Flow

A. Table 5.6 shall be used to calculate the average daily wastewater flow.
The collection system shall be designed based on the peak flow
calculations, plus an allowance for Inflow and Infiltration.

B. For replacement of existing sewer for additional capacity, wastewater
flow data will be provided by the City Engineer and the Cities wastewater
modeling consultant from data generated by the Wastewater Master
Plan computer model.

C. Wastewaters with direct connections to service lines shall be designed to
be no more than 70% full and interceptors shall be designed for 100%
full.

D. Table 5.6 summarizes the residential and non-residential land use
wastewater usage rates. Land uses not listed shall be classified by the
land use they most nearly resemble in Table 5-8 or calculated by the
engineer in accordance with the anticipated use. The engineer shall
submit the average daily flow and peak flow calculations including off-
site flows within the drainage basin to the City Engineer for review and
approval. The City reserves the right to assign a higher wastewater
usage rate and/or population per unit to be used for developments
anticipated to generate higher than typical usage rates.

Page 158

200 200



Table 5.6: Wastewater Per Capita and Usage Rates

Ur:ai\ts per | Populati Average Daily Flow Ayerage
Land Use cre OB per (gallons per person Daily Flow
nit . per Acre
or unit /day)
(gpad)
Residential
Single Family - Low Density 3.5 2.87 90
Single Family - Medium Density 8.0 2.87 90
Single Family - High Density 18.0 2.87 90
Townhome 4.0 2.5 90
Multi Family 12.0-16.0 2.00 80
Non-Residential
Mixed Use / Live Work / Downtown 800
Commercial Retail / Business Center 800
Public / Quasi-Public 1,000
Commercial Industrial 1,500
Special Commercial Corridor / 1200
Technology Employment Center ’
Light Manufacturing * 1,500
Heavy Manufacturing * 3,000
Schools (Elementary) 30 per student
gchools (Middle / High Schools / 30 per student
olleges)

Hospitals 400 per bed
Nursing Homes / Assisted Living 300 per bed
Restaurants 50 per seat
Hotels 200 per room
Parks and Open Space 0
Golf Course** 100

5.3.5.3 Peak Flow Factor
Peak flow factors are as follows:

A. For average daily flow less than 0.05 MGD — Peak Flow Factor = 5.
B. For average daily flow between 0.05 MGD and 1.0 MGD — Peak Flow

Factor = 4.

C. For average daily flow between 1.0 MGD and 2.0 MGD - Peak Flow

Factor = 3.5.

D. For average daily flow greater than 2.0 MGD — Peak Flow Factor = 3.

5.35.4 Inflow and Infiltration

After determining the peak flow amount, the engineer shall add an average
daily inflow and infiltration rate of 400 gpad. The inflow and infiltration
amount calculated shall be added to the peak flow calculated, with the
resultant being the peak wet weather flow, the basis for design.
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5.3.6 Wastewater Mains

Wastewater pipelines shall be located in the parkways between the back of the
curb and the street right-of-way. The location shall be six feet (6’) from the
back of the curb on the south side of east-west streets and on the east side of
north-south streets. A green EMS Locator Pad is to be installed at every
manhole, cleanout, and service connection to the wastewater main. If a
wastewater line is to be constructed greater than 10 feet in depth and services
are required than a parallel line is to be constructed at a depth shallower than
10 feet. The deeper line shall be 6’ from the back of curb in the pavement side
and the shallower line with services shall be 6 feet from the back of curb
toward the right of way.

5.3.6.1 Pipe Material
Allowable for gravity wastewater mains shall be per Table 5.7.

Table 5.7: Pipe Materials for Wastewater Gravity Mains

Pipe Size Pipe Material
Green PVC — SDR 35 (ASTM D3034) [less 10 ft cover]
Green PVC — SDR 26 (ASTM D3034) [10 ft or more cover]

Green PVC — PS 46 (ASTM F679) [less 10 ft cover]
Green PVC — PS 115 (ASTM F679) [10 ft or more cover]

4 inch through 15 inch

18 inch and Lager

Pipe shall have a minimum earth cover of four (4’) feet. All pipes shall be
installed in embedment material as shown on the Standard Details and in
conformance for the Standard Specification for Construction. Any main
with less than minimum cover shall be encased in concrete and is subject
to approval by the City Engineer. Depth of cover greater than 20 feet must
be approved by the City Engineer. All pipelines shall be tested for
infiltration.

5.3.6.2 Minimum Grades

Wastewater lines should operate with velocities of flow sufficient to prevent
excessive deposits of solid materials, otherwise objectionable clogging may
result. The controlling velocity with regard to sediment deposition is near
the bottom of the conduit and considerably less than the mean velocity
flowing full of 2.5 feet per second (f.p.s.). Table 5.8 indicates the minimum
grades for wastewater pipe with a Manning’s “n” = 0.013 and flowing at 2.4
f.p.s.
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5.3.7

Table 5.8: Minimum Grades for Wastewater Pipelines

Pipe Size | Slope (n=0.013) | Pipe Size Slope (n =0.013)
(Inches) (Foot/Foot) (Inches) (Foot/Foot)
6 0.0050 39 0.0006
8 0.0033 42 0.0006
10 0.0025 45 0.0005
12 0.0023 48 0.0005
15 0.0023 54 0.0004
18 0.0018 60 0.0004
21 0.0015 66 0.0004
24 0.0013 72 0.0003
27 0.0011 78 0.0003
30 0.0009 84 0.0003
33 0.0008 96 0.0002

36 0.0007

5.3.6.3 Curved Sewers
No vertical curves will be allowed. Horizontal curvature may be allowed by
joint deflection or pipe flexure but not both. The Engineer must specify on
the plans the method of deflection allowed and the allowable radius or joint
deflection for each pipe size.

When pipe flexure is used, the minimum radius of curvature shall be equal
to that recommended by the pipe manufacturer or 300*Do, where Do is the
average outside diameter of the pipe in inches, whichever is greater. The
Engineer shall note on the plans that when using pipe flexure, all joints are
to remain fully seated.

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

Horizontal curves shall match change in street direction as near as
possible.

Wastewater Service Laterals

Wastewater service pipelines shall be laid to each lot. The service pipelines
shall be plastic pipe having a minimum diameter of four inches (4”) and shall
extend to the property line. Wastewater service pipelines shall be located on
the lower side of each lot and as approved on the final construction plans by
the City. In general, a service pipeline shall serve only one lot. Special
wastewater service sizing may be required in some instances. Where water
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and wastewater pipelines pass within nine feet (9’) of each other, the method of
construction shall be specified in order to meet TCEQ criteria. No wastewater
main shall be located nearer than five feet (5’) from any tree. Service lines
cannot connect to wastewater mains that are over ten feet (10’) deep.

Service laterals shall have a minimum horizontal separation of 10 feet
downstream from the water service.

Retail and Commercial — Service lateral size shall be 6 inch minimum at a 2
percent minimum grade.

5.3.8 Manholes

In general, manholes shall be located at all intersections of wastewater
pipelines, changes in grade, changes in alignment and at distances not to
exceed five hundred feet (500’). All manholes will be hydrostatically or vacuum
tested. For manholes that have an epoxy coating after constructed, a spark test
will be required prior to acceptance. Manhole sizing shall be per Table 5.9 with
a thirty inch (30”) lid. If a manhole exceeds ten (10’) feet in depth, increase the
diameter by one (1’) foot from the sizes given in Table 5.9.

Table 5.9: Minimum Manhole Sizes

Wastewater Minimum Manhole
Main Size Diameter
6”, 8" and 10” 4.0 foot *
127,157,187, 21”7, 24” and 27" 5.0 foot *
30” and 36” 6.0 foot *

* Internal Drop Manholes shall be 6.0 foot minimum

Manholes shall be a minimum of 4,200 psi pre-cast concrete (minimum 6.5
sack mix) or cast-in-place (minimum 7.0 sack mix) and shall conform to
Standard Details and the Standard Specifications for Construction. Existing
brick manholes shall be replaced. All private manholes shall have covers with
the label “Private” forged into the cover.

5.3.8.1 Internal Drop Manholes

Internal drop manholes shall be required when the inflow elevation is more than
18 inches above the outflow elevation. New internal drop manholes shall be
constructed with inside drops with a 6 foot minimum diameter. Depending on
the depth of the drop manhole and inside clearances between drop bowl
apparatus and the manhole, the City Engineer may increase the minimum
diameter above 6 feet. Drop manholes shall increase in diameter as necessary
to accommodate the pipe for an internal drop connection as necessary to
provide 48 inches of clear space for construction and maintenance operations.
Within the manhole the inverts shall be sloped to maintain a smooth transition
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through the manhole connecting all inlets and outlets. Outside drop connections
will not be allowed.

5.3.8.2 Corrosion Protection

All Manholes shall have Raven Liner 405 epoxy coating, ConShield, or
approved equal, shall be installed in all new manholes and in existing manholes
being modified. Consheild must have terracotta color dye mixed in the precast
and cast-in-place concrete. = Where connections to existing manholes are
made the contractor shall rehab manhole as necessary and install a 125 mil
thick coating of Raven Liner 405 or approved equal. Manhole shall be replaced
at the developer’s/contractor's expense if it cannot be rehabilitated.

5.3.8.3 Watertight Sealed Manholes

All manholes shall be sealed if located in an area of storm water flow (paving,
creek, drain way, etc.). When manholes are placed within the limits of the fully
developed 100-year floodplain watertight sealed manholes (Type S) shall be
used to prevent the entrance of stormwater and properly vent manhole.
Manholes installed in the floodplain shall be a minimum of (60”) diameter with a
concentric flat top that has a rim elevation (2’) above the limits of the fully
developed 100-year floodplain. When allowed by the City Engineer manholes
may be below the 100-year floodplain but must be bolted and gasketed. Every
third manhole shall be vented (2’) feet above the fully developed 100-year
floodplain elevation or 4 feet above the adjacent ground line, whichever is
higher. Manhole rim shall be a minimum of 2 feet above ground line. The
engineer shall obtain and provide the elevation of the fully developed 100-year
floodplain.

5.3.8.4 Inflow Prevention

In order to reduce the size of wastewater system main trunk lines and reduce
the cost of wastewater treatment efforts to reducing inflow and infiltration in to
the wastewater collection system shall be taken. All manholes (public or
private) shall be fitted with inflow prevention. The inflow prevention shall
conform to the measures called out in standard detail R-5031.

5.3.9 Cleanouts

Cleanouts shall be constructed on the end of all lines. The maximum distance
between a manhole and an upstream cleanout is two hundred fifty feet (250’).
Cleanouts may be located at the end of the line only.

Double clean outs shall be installed for non-residential services at the right of
way line, property line, or easement line where a public line changes to a
private service.

Cleanouts shall conform to the Standard Details and the Standard
Specifications for Construction.
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5.3.10 Testing

All wastewater lines shall be tested for infiltration in accordance with the
procedures set forth in the Standard Specifications for Construction. In
general, all wastewater pipes shall be installed so that the completed
wastewater will have a maximum exfiltration of one hundred fifty (150) gallons
per inch of internal diameter, per mile of pipe, per 24 hours, where the
maximum hydrostatic head at the centerline of the pipe does not exceed
twenty-five (25) feet. All wastewater pipes shall be inspected by photographic
means (television or DVD) prior to final acceptance. The contractor shall furnish
a DVD to the Engineering Division Construction Inspector for review. Any sags,
open joints, cracked pipes, etc. shall be repaired or removed by the contractor
at the contractor’s expense. A television survey will be performed as part of the
final testing in the twentieth (20™") month of the maintenance period. The City’s
representative shall be present at all testing. All expenses for this work shall be
the developer’s responsibility.

5.3.11  Abandoning Existing Wastewater Mains and Manholes

When an existing wastewater line is to be abandoned all services and laterals
on the main to be abandoned shall connect back into the system. All existing
wastewater mains that are to be abandoned shall be videotaped to determine
the location of the services and laterals. A copy of the videos shall be given to
the Cities Construction Inspector for review before the line is fully abandoned.

All abandoned wastewater and force main lines shall be cut and plugged and
all void spaces within the abandoned line shall be filled with grout, flowable fill
or an expandable permanent foam product.

Wastewater manholes shall be abandoned per Standard Drawing No. 5170.
5.3.12 Creek Crossings

Wastewater lines constructed under or over any flowing stream or semi-
permanent body of water, such as a marsh or pond, shall be installed inside a
separate watertight encasement pipe. Wastewater lines shall have manholes
on each side of the crossing.

The engineer of record shall determine the type and limits of any special
embedment, and specify the limits for specialized backfills to prevent soil
erosion at the areas of trench backfill as approved by the City Engineer.
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5.3.12.1 Aerial Creek Crossings

Aerial crossings for wastewater lines may be used only when all other
alternatives have been evaluated and determine not to be feasible. Aerial
crossings of wastewater lines require approval of the City Engineer.

Aerial crossing shall meet the following requirements:

e The design of all piers, bents, restraints, abutments, steel casing,
etc. for the aerial crossing shall be performed and signed and
sealed by a Professional Structural Engineer licensed in the State
of Texas.

e The engineer of record shall use steel encasement pipe around all
aerial carrier pipes. The carrier pipe shall be restrained or welded
all around joints or be a monolithic pipe between a span section.

e The pier spacing for the aerial crossing supports must maintain
adequate grade, and span the 100-year floodway.

e A span section must withstand the hydraulic forces applied by the
occurrence of a 100-year flood including buoyancy. Both the aerial
crossing encasement pipe and the supporting structure shall be
capable of withstanding impacts from debris and water.

e A scour analysis report prepared by a geotechnical professional
engineer shall be submitted to the City Engineer for review.

e A Hydrologic and Hydraulics Study of the aerial crossing shall be
performed. The aerial crossing shall not increase the 100-year
floodplain water surface elevations or velocities.

e Geotechnical borings at the creek crossing and report shall be
prepared by a Professional Geotechnical Engineer licensed in the
State of Texas.

e Wastewater lines shall have manholes on each side of the
crossing.

e The upstream bent/abutment section of the aerial crossing shall be
designed with a minimum 2-inch underdrain at the flowline of the
embedment to collect infiltration that is travel within the upstream
embedment of the aerial crossing. This shall day light at the aerial
crossing current day slope to prevent erosion of the aerial crossing
at the upstream end.

e The aerial crossing shall be designed to extend to the erosion
hazard setback line with piers and bents.

5.3.12.2 Inverted Siphon

Inverted siphons at creek crossings for wastewater lines are not allowed.
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54 WASTEWATER LIFT STATIONS AND FORCE MAINS

5.41 General

All lift station design plans and specifications shall be submitted to the City
Engineer and TCEQ for review and approval prior to construction. Developments
which increase the flow to existing lift stations will be subject to a pro-rata charge
if sufficient capacity is available in the existing lift station or will be required to
increase the capacity of the existing facility. Lift stations and force mains shall be
designed and built for the upstream drainage area using a fully developed
condition.  This will include off-site areas if applicable. Developers are
responsible for the construction of regional lift stations and force mains, per the
Wastewater Master Plan. Developers can request a pro-rata agreement be
executed with the City, where the City collects a pro-rated amount as other
developments connect to the system. This money would be distributed back to
the developer that constructed the oversized system. The pro-rata agreement
requires approval by City Council.

The City will utilize an engineering consulting firm to assist City staff in the review
of a report and plans for wastewater lift stations and force mains. The cost of this
consultant review shall be borne by the developer, engineer, or property owner
submitting the report and plans for wastewater lift stations and force mains. The
City shall first obtain a cost estimate from the engineering consultant for the
review at time of the initial engineering submittal. Before the review begins, the
developer, engineer, or property owner submitting the report and plans for
wastewater lift stations and force mains shall deposit with the City funds equal to
the cost estimate. The City shall disburse the funds to the consulting engineer as
the review progresses. Should the consultant fees exceed the initial estimate, the
developer, engineer or property owner submitting the report and plans for
wastewater lift stations and force mains shall be informed of the shortage and a
new estimate made by the consultant engineer to complete the review. Additional
funds will then be deposited with the City by the developer, engineer or property
owner submitting the report and plans for wastewater lift stations and force mains
to cover the estimated shortfall before the review resumes. Any unused funds to
be reimbursed to the developer, engineer or property owner submitting the report
and plans for wastewater lift stations and force mains. If review process is
performed by City staff, the City will submit a cost estimate for the review at time
of the initial engineering submittal.
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5.4.2 Design Report and Plans

A typed lift station and force main design report shall be prepared and signed
and sealed by a register professional engineer licensed in the State of Texas.

54.21 Report
The typed report shall include the following information at a minimum:

e A brief summary of project scope that includes:

» General description of proposed development

* General explanation on circumstances that warrant a lift station
including other options considered.

» Description of any potential phasing of lift station until sewer basin
is built-out if City Engineer approves lift station size less than fully
developed conditions.

¢ Influent hydraulic calculations showing:

* Area in acres of the sewer basin and the development.

« The area of each proposed use for the development and the
ultimate projected use for the basin per City future land use.

 The average design flow and the maximum peak flow for the
basin and the development.

» Elevation of the proposed lift station site.

+ The elevation of the proposed discharge point of the force main.

e Wet well volume calculations

e Force main size with proposed velocities in pipe.

e Power outage records on Electric provider letterhead for power outages
in area for the past 24 months.

e Opinion of probable costs for lift station, force main, and annual
operating and maintenance costs.

¢ Ground water levels in proposed site area.

e Proposed system’s effect on existing system’s capacity.

e Odor control methods shall be submitted to the City Engineer for review
and approval. The potential odor determination must include the
estimated flows immediately following construction and throughout a
system's 50-year expected life cycle.

5422 Plans
The plan or plans submitted shall contain the following information:
e Scale
¢ North Arrow
¢ Vicinity map
e Delineation of the boundary of the proposed development and offsite
areas of the sewer basin (service area) in which the development lies.
Basin delineation shall be provided using NCTCOG, LIDAR or surveyed
contours. Contours shall be provided on 2 foot or less intervals. USGS
topo is not permissible.
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e Area in acres of the development and of the sewer basin contributing to
the Lift Station.

Proposed use or uses for the development and service area.

The proposed lift station location.

The proposed force main routing.

Delineation of the 100-year Fully Developed flood plain, FEMA 100-year
flood plain and Erosion Hazard setbacks.

The location and size of the existing collection system at the tie-in point.
e Property lines, easement lines, ROW lines.

543 Site Selection
The following are the minimum criteria that shall be met for a lift station site.

The station should be located as remotely as possible from populated areas. The
lift station site shall not be located within 150 feet of an existing or proposed
residential dwelling and 100 feet from a residential lot.

The station shall be protected from the 100-year flood and shall be accessible
during a 100-year flood. The elevation of the site shall be a minimum of 1 feet
above both the Fully Developed 100-year flood plain.

The station site and its access shall be dedicated to the City as a wastewater
easement. The fencing set back shall be 5 feet from the easement line to allow
for a landscape and drainage buffer.

The station site shall be located so it may serve as much of the entire sewer
drainage basin as possible. This may require that the station be located off-site of
the development. When a station serves a larger area than the proposed
development, the developer can request a pro-rata agreement with the City to be
reimbursed the cost of excess capacity as other developments connect to the
system.

5.4.4 Site Requirements

The lift station site shall conform to the requirements in these subsections and
Typical Lift Station Site Layout - Figure 5.1.

5441 Access

Access drive will be provided by a reinforced concrete pavement from a public
street and/or dedicated access easement. Concrete shall be a minimum 8
inches thick, 3,600 psi (6.5 sack/CY) with #4 bars at 18" O.C.E.W. -reinforced
concrete pavement with a minimum of 20 feet in width and 40 feet in length
(within fenced area of lift station) to allow maintenance vehicles to park fully
outside of the City right-of-way.

Page 169

211 211



When an access drive for the lift station connects to a City Thoroughfare or
TxDOT designated highway a “T” shaped turnaround shall be provided with
applicable turning radii. The alignment of the drive shall allow maintenance
vehicles the ability to back up straight to the wet well.

Access shall be functional during a 100-year flood. All area within the lift station
fencing and access drive shall be a minimum of 1 foot above the water level
caused by a 100-year fully developed floodplain.

Page 170

212 212



Figure 5.1: Typical Lift Station Site Layout
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54.4.2 Security

At a minimum, security of the lift station site shall be provided by an intruder-
resistant fence (IRF) to restrict access by an unauthorized person(s). The IRF
shall be placed around the perimeter of the site encompassing all interior
structures and apparatuses and shall maintain a minimum 5 foot clearance
from all lift station components and 7.5 foot off of lift station piping.

The IRF shall be a minimum of 8 feet aluminum picket fence with a 20 foot wide
minimum double swing gate for access. All components shall be manufactured
from aluminum extrusions having a minimum ultimate strength of 35,000 psi,
using 6005 T5 alloy. The fence, post and gates shall be powder coated black
with a minimum cure film thickness of 2.0 mils.
Technical Data
Pickets: The hollow pickets shall pass through the rails and are to be
attached using stainless steel screws allowing the pickets to be always
parallel to the terrain. Screws shall be on one side of rail only. Pickets
shall be 1”7 square x 0.062” thick.
Horizontal Rails: Rails shall be C-Channels with ribbed reinforced side
walls. Square holes shall be punched in the top of the rails to allow the
pickets to pass through.
o Four rails are required.
. Heavy Industrial Rails shall be 1-5/8” x 1-5/8” with a side thickness
of 0.100”, top wall thickness 0.070” and bottom wall thickness of
0.062”, which snaps into the top allowing all screws to be enclosed
inside the rail.
Posts: Posts shall be hollow square extrusion with holes pre-punched to
allow the rails from the fence sections to slide into them. All posts shall
include aluminum post caps. Posts can be placed no more than 6 feet
apart.
o Line Posts and End Posts are 3” square x 0.125” thick
o Gate Posts are 4” square x 0.125” thick weighing 9.00 pounds per
foot
Gates: Gates shall be fabricated with 2” or 22" square ends, 1-5/8”" x 1-
5/8” rails and 1” square pickets. The gate shall be a double swing gate.
Gate shall match appearance of fence panel. The gate shall have a
double rail that allows for hidden fasteners and no exposed cavities under
the rail. Gate shall be designed and manufactured by the fence
manufacturer.
e  Each gate shall have a hasp for chain locking welded to the frame
as detailed in the construction plans.
o Gates shall be designed and manufactured by the fence
manufacturer.
e Assembled section shall be able to support 500-pounds of vertical
load at the mid-point of any horizontal frame rail.
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o Swing gates shall include cane-bolts for each gate panel. The
cane-boll shall have a stop to hold it in the up position for operating
the gate.

o Hinges shall have minimum 3/8” stainless steel pins.

Post Installation: The post shall be set 36" in the concrete footing. The
gate post shall set a minimum of 48” into the concrete footing.

There should be a minimum of a 5ft landscape and drainage buffer from the
easement line to the Lift Station fencing. The 5 ft buffer shall have red tip
photinias place within the buffer to screen the lift station site.

5.4.4.3 Site Interior

Interior of the site that is not part of the access drive shall be a minimum 6
inches thick flex base. Site shall be graded to drain away from the station to
prevent storm water inflow or infiltration into the wet well, valve vault and
manholes. The wet well and valve vault top elevation shall be a minimum of 12
inches higher that interior concrete and flex base.

Control panel shall have a 2 foot minimum clear reinforced concrete working
area away from face, sides and back of cabinet. Electrical and Instrumentation
Panels shall be located where they do not obstruct vehicle access to the wet
well or the dry well. They shall be placed at an elevation so that they are easily
accessible.

A 15 foot high halogen area light with photometric cell on an aluminum pole
shall be placed within 10 feet of wet well and control panel without obstructing
daily operations.

545 Wet Well and Valve Vault Design

5451 Wet Well Design

Wet well shall be cast in place or pre-cast watertight and gas tight walls with
watertight joint meeting ASTM C478-90. Steel, HDPE and RCP are not
acceptable materials. The tops may be pre-cast with the hatches built in. All
wall penetrations through the wet well wall shall be gas tight. The wet well shall
be hydrostatically tested to the top of the wet well for 48 hours prior to putting
the lift station into service. Only losses due to evaporation will be tolerated.

Additional design requirements are as follows:
A. Orientation
e Orientation shall consider the routing of incoming sewer and force
main for ease of maintenance and to minimize effluent turbulence.
e Orientation shall allow a 5 ton vehicle to pull in forwards or
backwards directly to the wet well or the dry well.
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e All influent gravity mains discharging into the wet well shall be
located so that the invert/flowline is above the “on” setting liquid
level of the pumps.

B. Level Sensors

e Level control system shall use a PRESSURE TRANSDUCER with
BUILT IN SURGE PROTECTION for pump operation with Off and
High Level Floats as BACK-UP in case transducer fails.

e Sensors shall be provided for “All Pumps Off,” “Lead Pump On,”
‘Lag Pump On,” and “High Level Alarm” levels as well as additional
“Lag-Lag Pump On” for lift stations with more than two pumps.

e Level Sensors shall be placed in the wet well.

C. Wet Well and Valve Vault Separation

e Wet wells and valve vaults shall be separated by a minimum of 2.0
feet.

D. Liner and Coatings

e Wet wells shall have a minimum of 10 percent sloped bottoms to
thepump intakes and shall have a smooth finish to avoid excess
sludge deposits.

e Wet wells shall be Con-sheild, Raven Lining or approved equal to
protect against hydrogen sulfide gases.

E. Hatches

e The wet well shall have a lockable odor suppressing aluminum door
with an aluminum frame and safety grate. The minimum opening
size shall be 4 feet x 6 feet with 2 doors large enough to adequately
maintain the wet well.

e All hatches shall have accommodations for locking above grade
with 3/8” shaft padlocks provided by the City.

F. Ventilation

e The design of a wet well must reduce odor potential in a populated
area or as directed by the City Engineer.

e Passive ventilation structures shall be provided and must include
screening to prevent the entry of birds and insects to the wet well.
An air vent pipe shall have a minimum diameter of 4 inches with
outlet located 1 foot above wet well top.

e Continuous mechanical ventilation structures shall be provided with
ventilation equipment providing a minimum capacity of 12 air
exchanges per hour and be constructed of corrosion resistant
material.

G. Cable Strain Relief — A stainless steel cable holder shall be provided
for all cables in the wet well for cable strain relief purposes.

5452 Wet Well Volume
A. Wet well volume for a submersible pump station is the volume
contained above the top of the motor, or as specified by the pump
manufacturer.
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B. High level alarm elevation shall be a minimum of 60 inches below the
top of the wet well or 48 inches below the flowline elevation of the
lowest service tap, whichever elevation is lower.

e Alarm shall be sent when both pumps are running on a duplex
station or when the level is 6 inches to 12 inches over all pumps
running. The City Engineer shall approve all situations and levels
that need to trigger an alarm.

e Wet well volume shall be calculated by the following method:

__Te
V= 4(7.48)

where:

V = active volume, (cubic feet)

Q = pump capacity, (gallons per minute)

T = cycle time, (minutes)

7.48 = conversion factor, (gallons per cubic foot)

C. Pump cycle time, based on Peak Flow, must equal or exceed the
criteria shown in Table 5.10.

Table 5.10: Minimum Pump Cycle Time

Pump Horsepower Minimum Cycle Times
< 50 6 minutes 6 minutes

50-100 10 minutes 10 minutes

> 100 15 minutes 15 minutes

D. The operation cycle “T” shall not be less than 10 minutes for Average
flow and not more than 60 minutes for minimum flow conditions. The
operation cycle time must exceed the manufacturer’s requirements.

545.3 Valve Vault
A. Valve vaults shall have sloped bottoms towards a floor drain to remove
liquid build up. The floor drain line from the valve vault connecting to
the wet well must prevent gas and liquids from entering valve vault.
B. The valve vault shall have a lockable aluminum door with an aluminum
frame. The minimum opening size shall be 2 feet x 3 feet or large
enough to adequately maintain the valve vault.

5.4.6 Pumps, Lift Station Piping, and Valves

546.1 Pumps
A. Stations shall contain a minimum of two pumps and shall be capable of
handling peak flows with one pump out of service.
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B. All pumps shall be explosion proof, non-clog, submersible type capable
of passing a 2-1/2 inch diameter sphere or greater. Vortex impellers
shall be used to prevent clogging.

C. Pumps shall be sized to operate at optimum efficiency. Minimum
acceptable efficiency at the operating point will be 60 percent. The
minimum required horsepower for the motor must be capable of
handling the entire range as shown in the pump curve. Where
necessary, a higher horsepower pump will be required to prevent any
damage to the motor as a result of loss of hydraulic head situation.

D. All submersible pumps shall be equipped with an automatic flush valve
attached to the pump volute using the hydraulic energy created by the
pump operation to temporary suspend settled materials.

E. The pump rail system shall be MTM Sch 40 stainless steel with
supports on 8 feet maximum spacing.

5.4.6.2 Pump Capacity

A. The firm pumping capacity shall be greater than the peak flow for the
entire fully developed drainage basin. If the fully developed drainage
basin is significantly larger than the proposed development and it is not
feasible to design for this flow, the firm capacity may be designed to
handle a portion of the basin with the ability to expand for the ultimate
basin capacity with approval from the City Engineer.

B. The pump curves shall be selected so that during normal operating
conditions the pumps will run near the best efficiency point. The curves
shall not approach shut off head when the pumps are running together.

C. System head curves, pump curves, and head calculations shall be
submitted. Calculations and pump curves at both minimum (all pumps
off) and maximum (last normal operating pump on) static heads, and
for a C value of both 100 and 140 must be provided for each pump and
for the combination of pumps with modified pump curves. Head
calculations shall be the sum of static head, friction head in force main
and lift station piping, and a fittings head.

D. Flow calculations, system curves, and head calculations shall be
shown in the construction drawings as well as in a final design report.
Final design report shall include all of the preliminary design submittal
requirements with the exception of the replacement of final design
information.

5.4.6.3 Lift Station Piping
A. Piping inside the lift station shall be ductile iron Class 200 psi, AWWA
C151-75, C171-76, or latest edition thereof. Pipe shall be centrifugally
cast with rubber gasket type joint. All fittings shall be ductile iron Class
250 meeting AWWA C110-77 or latest revision for sizes 12 inches and
smaller or Class150 on sizes 14 inches and larger. All pipe and fittings
shall have a prime coat on the outside surface and shall have an
interior lining of 40-mils nominal dry film thickness of Protecto 401
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Ceramic Epoxy Lining or approved equal, applied in accordance to the
manufacturer’'s recommendations.

B. All nut and bolt assemblies inside the wet well shall be ASTM 316
stainless steel.

C. Lift station piping shall be designed with an additional emergency by-
pass pump connection, allowing the station to be operated with the
primary pump(s) out of service for an extended period of time. The by-
pass pump connection shall be fitted with a CamLock fitting and cap.
Bypass piping shall be supported by a strut type pipe support set in a
reinforced concrete pad. By-pass piping and valves shall maintain a
minimum of a 24 inch clear from the ground.

54.6.4 Valves
(Isolation valves, check valves, and air release/vacuum valves shall
be located in the valve vault)
A. Isolation Valves

e Each pump shall have one isolation valve downstream of the pump
and check valve, including a discharge pressure gauge between
the pump and isolation valve. Isolation valves shall be resilient
seated gate valves meeting the City Standard Specifications. The
discharge pressure gauge shall be a minimum of 4 inch diameter
within the appropriate pressure ranges for the design.

e All external nuts and bolts shall be ASTM 316 stainless steel.

B. Check Valves

e Check valves shall be a controlled closing swing check valve with a
lever and spring.

e Check valves shall be located upstream of the isolation valve.

e All external nuts and bolts shall be ASTM 316 stainless steel.

C. Air Release/Vacuum Valves

e Air release valves of a type suitable for wastewater service shall be
installed along the force main where the force main would be prone
to trapped air.

e The type of valve shall be air release or a combination of air
release and vacuum breaker. Valves shall be fitted with blow off
valves, quick disconnect coupling and hose to permit back flushing
after installation without dismantling the valve.

e All external nuts and bolts shall be ASTM 316 stainless steel.

e The engineer shall determine the valve type and location. The
calculations for valve type and valve sizing shall be provided to the
City Engineer.

e Isolation valves for 3 inch and smaller air release valves shall be all
bronze or brass. Isolation valves 4 inch and larger shall meet
standard specifications for resilient wedge gate valve.

e Locations of the air release/vacuum valves shall be shown on the
plan and profile sheets for the force main.

Page 177

219 219



5.4.7 Force Main

5.4.7.1 General

A. Force main capacity shall be sized to meet the pump capacity. The
force main shall be sized to handle the ultimate basin capacity. The
force main may be designed to handle a portion of the basin with the
ability to expand for the ultimate basin capacity if approved by the City
Engineer. The minimum force main size shall be 4 inch diameter
except for grinder pump lift stations. The minimum recommended
velocity is 3 feet per second, and the velocity shall not be less than 2.5
feet per second when only the smallest pump is in operation.

B. Force main sewer pipe shall be designed to meet the working pressure
requirements of the particular application. Design calculations and pipe
selection shall be submitted to the City Engineer in report format.

C. A force main must be designed to abate any anticipated odor.

D. Force main pipe materials shall AWWA C900-16 PVC Pipe (green in
color) for all sizes, DR 14 (PC 305) for pipeline sizes 12-inch and
smaller, and DR 18 (PC 235) for 14-inch and larger wastewater
pipelines.

E. For trench depths greater than 12 feet or other dead and/or live loading
considerations, the engineer shall provide a pipe with the appropriate
DR rating which shall exceed the minimum requirements.

F. All fittings shall be wrapped ductile iron in accordance with AWWA
C110 or AWWA C153. Fittings shall have a prime coat on the outside
surface and shall have an interior lining of 40-mils nominal dry film
thickness of Protecto 401 Ceramic Epoxy Lining or approved equal,
applied in accordance to the manufacturer’'s recommendations

G. All valves and fittings shall be restrained with Mega-lug or approved
equal. Joint material for PVC shall conform to ASTM F471.

H. Plans shall include plan and profile for the force main.

|. Force main shall have a minimum of 4 feet of cover and be laid to
standard specifications for potable waterline.

J. Force main separation and design criteria from water mains and all
other utility lines shall meet the minimum requirements from TCEQ.

K. All force mains shall have green EMS locator pads at every two
hundred fifty (250’) feet, change in direction, valve, manhole, etc.

5.4.7.2 Embedment
A. All force main pipes shall be installed in embedment material as shown
on the Standard Details and in conformance for the Standard
Specification for Construction
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5.4.8 Control Panel

5.4.8.1 General:

The control system shall be designed to operate the required number of
pumps specified on the drawing at the power characteristics shown on the
plans.

The control function shall provide for the operation of the pumps in Hand
(manual) and Auto (controlled by PLC). See “24VAC Regulator System”
for further information. The control shall function as described below. The
equipment listed below is a guide and does not relieve the supplier from
providing a system that will function as required.

5.4.8.2 Enclosure:
The enclosure shall be a NEMA 4x rated stainless steel. The
enclosure shall be a wall mount type with a minimum depth of 8” sized to
adequately house all the components. The door gasket shall be rubber
composition with a retainer to assure a positive weatherproof seal. The
door shall operate with a single action handle that accepts a 3/8”
shaft padlock and opens a minimum of 180 degrees.

5.4.8.3 Inner Dead Front Door:

A polished aluminum dead front shall be mounted on a continuous aircraft
type hinge, contain cutouts for mounted equipment, and provide protection
of personnel from live internal wiring. Cutouts for breaker handles shall be
provided to allow operation of breakers without entering the compartment.
No door mounted operating mechanisms allowed for breaker
operation. All control switches, indicator pilot lights, ONE general purpose
GFI duplex receptacle and other operational devices shall be mounted on
the external surface of the dead front. The dead front shall open a
minimum of 150 degrees to allow access to equipment for maintenance.
A %" break shall be formed around the perimeter of the dead front to
provide rigidity.

5.4.8.4 Back Plate:
The back plate shall be manufactured of 12-gauge sheet steel and be
finished with a primer coat and two (2) coats of baked on white enamel.
All devices shall be permanently identified.

5.4.8.5 Power Distribution:
The panel power distribution shall include all necessary components and
be wired with stranded copper conductors rated at a minimum of 90
degrees C.

System shall be equipped with an Emergency Generator with an
automatic transfer switch capable of programmable test dates and
times. Inputs shall be provided to PLC to indicate Generator
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Running, Generator Alarm, and Generator Low Fuel Level OR a
Stand Alone Manual Double Throw Safety Switch to allow hard wiring
to a portable generator. Emergency Generator shall meet the
requirements of the most recently adopted noise ordinance.

No door mounted operating mechanisms allowed for breaker
operation in control panel. All conductor terminations shall be as
recommended by the device manufacturer.

5.4.8.6 Circuit Breakers:

All circuit breakers shall be heavy-duty thermal magnetic or motor circuit
protectors similar and equal to Square D type FAL. Each motor breaker
shall be adequately sized to meet the pump motor operating
characteristics and shall have a minimum of 10,000 amps interrupting
capacity for 230 VAC and 14,000 amps at 480 VAC. The control circuit
and the duplex receptacles shall be individually controlled by heavy-duty
breakers.

Circuit breakers shall be indicating type, providing “ON-OFF-TRIP”
positions of the operating handle.  When the breaker is tripped
automatically, the handle shall assume a middle position indicating “TRIP”.
Thermal magnetic breakers shall be quick-made and quick-break on both
manual and automatic operation and have inverse time characteristics
secured through the use of bimetallic tripping elements supplemented by a
magnetic trip.

Breakers shall be designed so that an overload on one pole automatically
trips and opens all legs. Field installed handled ties shall not be
acceptable.

5.4.8.7 Motor Starters:

Motor starters shall be open frame, across the line; NEMA rated with
individual overload protection in each leg. Motor starter contact and coil
shall be replaceable from the front of the starter without being removed
from its mounted position. Overload heaters shall be solid state motor
logic type with the following features: 3 to 1 adjustment for trip current,
phase loss and unbalance protection, LED power indication, ambient
insensitive and self-powered, and shall have availability of electrical
remote reset. Overloads shall be sized for the full load amperage draw of
the pumps. Definite purpose contactors, fractional size starters and
horsepower rated contactors or relays shall not be acceptable.

5.4.8.8 Transformers:
Control transformers shall provide the 120 VAC and/or 24 VAC for control
circuits. Transformers shall be fused on the primary and secondary
circuits. The secondary shall be grounded.
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5.4.8.9 Lightning-Transient Protection:
A lightning-transient protector with tell-tale warning lights on each phase to
indicate loss of protection on the individual phases shall be provided. The
device shall be solid state with a response time of less than 5
nanoseconds withstanding surge capacity of 6500 amperes. Unit shall be
instant recovery, long life and have no holdover currents.

5.4.8.10 Phase Monitor:
A line voltage rated, adjustable phase monitor shall be installed to sense
low voltage, loss of power, reversed phasing and loss of a phase. Control
circuit shall de-energize upon sensing any of the faults and shall
automatically restore service upon return to normal power.

5.4.8.11 Alarm System:
The alarm light shall be a weatherproof, shatterproof, red light fixture with
500 lumens minimum to indicate alarm conditions. The alarm light shall
be turned on by the alarm level.

The alarm light shall be mounted on the exterior of the cabinet. The alarm
horn shall provide an audio signal of not less than 90 db at 10 feet. An
alarm silence switch shall be mounted on the exterior of the cabinet
and deactivate the alarm horn; however, the alarm light shall flash until the
alarm condition ceases to exist. An Input shall be provided to PLC to
indicate High Wet Well Condition.

5.4.8.12 24 VAC Regulator System:

SCADA:

Equipment for SCADA shall be Kimark part # TR-Y160-C50-P-ICC
consisting of a PLC, Radio, Antenna, etc. to operate the system. Control
cabinet components shall be installed when the panel is built.

Programming shall be included in purchase price of the above part by
Kimark, using Schneider Electric Proworx32 PLC programming software.
Check with Kimark to verify all needed inputs and outputs for PLC
Programing.

Contact Kimark for equipment specifications for installation in the control
panel and on the rack. Engineer shall contact the Public Works
Department - Pump Division at 972-771-7730 for current contact for
Kimark. Programming shall be included in purchase price of the above
part by Kimark, using Schneider Electric Unity PLC programming
software. Check with Kimark to verify all needed inputs and outputs for
PLC Programing.
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The control system shall provide for both automatic and manual control
and alternation of the pumps to maintain a pumped down condition of the
wet well.

Wet well levels shall be sensed by a pressure transducer. Float
regulators shall be installed as back up for HIGH and LOW levels
only. The transducer shall sense the “OFF”, “LEAD”, “LAG”, and “HIGH”
levels as given on the plans. As the level in the wet well raises the lead
pump, as determined by the alternator, shall start and pump the station to
the “OFF” position. In the event the incoming flow exceeds the capacity of
the lead pump, the lag pump shall start and both pumps shall run to the off
level. If the wet well level continues to rise, high well alarm functions shall
be activated. The alternator shall switch when the off level is reached.

All inputs and outputs shall be wired to a terminal strip at bottom of
cabinet.

5.4.8.13 Ancillary Equipment:

HOA Switches: A three position HOA switch shall be provided on the
inner dead front for each pump. Inputs shall be provided to PLC to
indicate position of HOA.

Run Indicators: A run pilot indicator shall be provided on the inner dead
front. All indicator lights shall be push to test. Inputs shall be provided to
PLC to indicate pump running.

Elapsed Time: Elapse time meter shall be mounted on the dead front
door.

Cabinet Temperature Control: The cabinet shall be equipped with a
panel heater controlled by a thermostat and a vent fan controlled by a
thermostat.

Receptacles: One duplex receptacle located on inner dead front door for
general purpose use. This receptacle shall be of the ground fault type,
120volt, and protected by a 20 amp breaker. A second single receptacle
shall be located on the back panel to provide power for UPS back up
system. This receptacle shall be 120 volt and protected by a separate 20
amp breaker.

UPS Back Up System: Will provided 120 Volt power to SCADA
communication equipment and all low voltage power transformers. This
must be installed in the control panel. UPS shall be APC 650VA 120 Volt
or equivalent.
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The System must be able to transmit all alarms and wet well levels
when on backup power.

Motor Protection: A control and status module shall sense either motor
over temperature or seal leakage, and shall turn off the pump, lock out the
pump, and send an alarm. Inputs shall be provided to PLC to indicate
Pump Fail, Seal Fail and Temp Fail individually for each pump.

5.4.8.14 Miscellaneous:

Panel Racks:
Posts supporting racks shall be 3” minimum rigid conduit capped and
bolted directly to channel framework supporting the panels.

Panels shall have a “rain shield” structure using %” minimum
aluminum plating providing a solid back plate behind panels
continuous to overhead plate to protect panel from rain. Provide lighting
mounted on structure with switch mounted on exterior of panel to light up
panel area.

Contact City of Rockwall at 972-771-7730 for location of existing type
structure.

Each pump must have its own conduit for power cord and a separate
conduit for all float wires.

Drawings: Control panel schematic drawings shall be submitted for
approval with the submittal plans.

Final control panel wire schematic drawings including a list of all legends
(2 sets total) shall be provided. One set shall be encapsulated in Mylar
and attached to the inside of the front door of the control cabinet. A
second set shall be delivered to the City of Rockwall Wastewater Division.

Panel Markings: All component parts in the control panel shall be
permanently marked and identified as they are indicated on the drawing.
Marking shall be on the back plate adjacent to the component. All control
conductors shall be identified with wire markers as close as practical to
each end of conductors.

Panel Wiring: All wiring in panel shall maintain a minimum of 1 1/2”
spacing between components and wire ways.

Testing: All panels shall be tested to the power requirements as shown
on the plans to assure proper operation of all the components. Each
control function shall be activated to check for proper operation and
indication.
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Guarantee: All equipment shall be guaranteed for a period of three (3)
years from date of acceptance. The guarantee is effective against all
defects in workmanship and/or defective components. The warranty is
limited to replacement or repair of the defective equipment.

Page 184

296 226



6. MISCELLANEOUS REQUIREMENTS

6.1 Grading

The backfill material shall be placed in layers not to exceed eight (8) inches
loose thickness. The moisture content shall be uniform and near the optimum
moisture content for the material. In cases, where the materials being placed
do not have the proper moisture, the material shall be dried out or additional
moisture shall be added by satisfactory methods such that the additional water
is distributed uniformly throughout the material being placed. The layers of the
backfill shall be reduced in thickness when satisfactory compaction cannot be
obtained with the equipment being used. In all cases a density of not less than
ninety-five (95) percent of the standard proctor density must be obtained. The
contractor shall arrange for the necessary laboratory testing, at their expense,
to determine the density of the material. All franchise utility companies (phone,
gas, electrical, cable, internet, and any utility that isn’t supplied by the City)
working within the right-of-ways of streets or alleys shall also comply with the
above noted specifications with laboratory testing results provided to the City
of Rockwall. Easement locations under pavement shall also have a density
control backfill to ninety-five (95) percent of the standard proctor density. All
densities are to be within the acceptable moisture range of (-2 to +4) percent
of optimum moisture unless otherwise approved by the City Engineer.

A sheeps-foot roller shall be utilized for compaction of all fill material.
Mechanical tamping is allowed for trench backfill.

It shall be the responsibility of the Developer to adjust all City and franchise
utilities the final grades of the development.

All slopes should be a maximum of 4:1 and a minimum of 1%. In locations
where a 4:1 slope is not possible, retaining walls, gabion baskets, concrete
slope protection or other approved retaining methods may be required.
Retaining methods must be approved by the City Engineer.

At the beginning of the project the Developer will provide offset stakes at
intervals of fifty (50) feet. The stakes will be offset from the back of the outside
curb, a convenient distance to permit all operations, to be completed without
disturbing these stakes. Information that shall be included on the stakes
includes the station number, offset distance from back of curb, and elevations
of hub. It will be the contractors responsibility to maintain these stakes, and
use the information for all other horizontal and vertical control required. The
contractor will set all forms using the data shown on the approved plans.

6.2 Grading, Fill, Excavation and Earthwork Permit
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A grading, fill, excavation and earthwork permit shall be obtained prior to
stockpiling or filling property within the City limits. No filling in drainage
swales, creeks, wetlands, etc. is allowed without a flood study approval.
Erosion protection shall be installed around stockpiled or stored material until
grass is established. If fill is placed for use other than stockpiling or storage, a
grading plan shall be prepared by a Professional Engineer and submitted with
the grading, fill, excavation and earthwork permit. Temporary stockpiles have
a maximum time limit of six (6) months. Densities shall be taken and proper
compaction techniques used when placing the fill. In all cases a Professional
Engineer shall certify that the proposed fill location is not within a stream or
creek (flowing or not) flood plain. If the City Engineer determines the fill is to
be placed near a creek or stream or possible drainage way, the 100-year
floodplain shall be staked by a registered surveyor.

An early fill, excavation and earthwork permit will not be issued to any
development or re-development projects that are in actively being reviewed by
the Engineering Division. Grading for the parcels/development will only be
released after final construction plan release by the Engineering Division.

The City of Rockwall requires that the design engineer provide a letter of
concurrence. The letter is to verify that the drainage patterns, grade to drains
locations, detention systems including outfall structures, detention pond
volume, pad elevations, and drainage structures located within the project
scope were installed to the general elevations as shown on the approved
plans. The letter shall also verify that the project was constructed to meet the
approved design requirements or is within acceptable design tolerances (max
0.2 feet for residential pad elevations). The design engineer or their
designated representative shall direct all survey work necessary to verify
elevations and design compliance. The letter of concurrence is to have the
seal and signature of the design engineer.

6.3 Private Utility Construction

6.3.1 Trench Backfill — City Right-of-Way

1. No concrete streets shall be open cut by utility companies without City
approval. Utilities crossing concrete streets shall be tunneled or bored.

2. Asphalt streets may be open cut. Backfill above utilities shall be
concrete stabilized sand or cement. The asphalt pavement shall be
repaired per City detail.

3. All trench backfill is to be compacted to 95% Standard Proctor Density
within City rights-of-way. The compaction may be obtained by
mechanical tamping, rolling, etc. No water jetting is allowed. In the
parkway, the backfill material may be from the excavated trench, except
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no rocks larger than two inches (2”) shall be used. Material from rock or
shale excavation cannot be used. The contractor for the utility company
or the utility company shall furnish density reports from a materials
testing company verifying the densities. Densities shall be taken at
each twelve-inch (12”) lift at a maximum spacing of 150 feet. The
moisture content shall be uniform and near the optimum moisture
content for the material. In cases, where the materials being placed do
not have the proper moisture, the material shall be dried out or
additional moisture shall be added by satisfactory methods such that
the additional water is distributed uniformly throughout the material
being placed.

6.3.2 Parkway Cleanup

The contractor for the utility company or utility company shall remove any
rocks or excess trench material from the parkway and replace any
disturbed areas with grass sod.

6.4 Additional Permits or Approvals

Developer or developer’s representative is responsible for obtaining any other
approvals or permits needed for their development, for example: TCEQ,
TXDOT, City of Dallas, FEMA, USACOE etc. prior to start of construction.
Copies of the permits/approvals shall be furnished to the City.

6.5 Retaining Walls

A. Retaining walls or concrete slope protection shall be installed where lot
slope is greater than 4:1.

B. No railroad tie retaining walls shall be constructed in public or private
property.

C. No retaining walls including the footing shall be placed in the right-of-way,
easements or overlapping property lines.

D. All retaining walls shall be stone, masonry or reinforced concrete with a
stone face or form liner. No smooth concrete retaining walls to be installed.

E. Retaining walls three feet (3’) and higher shall be designed and inspected
by a professional licensed engineer in the State of Texas. Property lines
and right-of-ways shall be noted on the wall plans. The City requires a
verification letter (signed/sealed) from the design engineer stating that the
retaining walls installed with the site/subdivision were inspected by the
engineer or their designated representative and that the walls were
installed to the engineered design and general construction standards. The
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verification letter shall be delivered to the Engineering Division prior to the
project acceptance by the City.

F. Retaining walls over 30" in height that have sidewalk, trail or other walking
surface on the top side of the wall will require railing.

G. Traffic rated guard rail or barrier will be required when roadway, parking lot
or alley is within 10 feet of a retaining wall that is over 30” in height.

H. Gabion retaining walls may be used only with City Engineer’s approval for
walls less than three feet (3’) along drainage ways.

[. All retaining walls shall be placed according to offset hubs set by certified
professional surveyors noting grade cuts, wall elevations and stop points
for each wall end. Wall locations and elevations shall match those shown
on the approved site grading plans.

6.6 Maintenance Bonds

The City requires ten (10%) percent-two (2) year maintenance bond for
paving, paving improvements, water systems, wastewater systems, storm
sewer systems including detention systems, and associated fixtures and
structures which are located within the right-of-ways or defined easements.
The two (2) year maintenance bond is to state “from date of City acceptance”
as the starting time.

A review of the site shall be conducted at twenty (20) months into the two (2)
year maintenance period. The design engineer or their designated
representative shall be present to walk the site with the City of Rockwall
Engineering Inspection personnel.

6.7  Construction
6.7.1 Preliminary Site Preparation
Site Preparation - The below noted site preparation items are to be in
place, inspected and approved by the City, prior to the start of any clearing,

grubbing or grading operations.

1. Protected trees which are designated to remain on site - are to be
identified, tagged and banded with bright orange or red bands.

2. Protected trees which are designated to be removed from the site are to
be identified tagged and banded with blue bands or blue paint markings.

3. Tree identification tags — are to consist of metal tags which have the tree
identification number stenciled or stamped or engraved on the tag. The
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numbers used to identify the protected trees shall correspond to the tree
identification number noted on the approved treescape plans.

4. Protected Tree - Barrier Fencing:

o Chain link barrier fencing — shall be placed around the drip lines of
the individual protected trees or groups of protected trees, which are
designated to remain at the site if they are located within 10-feet of
any cut/fill grading location.

o Plastic mesh barrier fencing - shall be placed around the drip lines of
individual protected trees or groups of protected trees, which are
located over 10-feet or more outside a cut/fill grading location.

5. Silt fence along with construction entrance and any other designated
erosion BMP’s must be installed and inspected. No silt fencing may be
installed at the site until the trees have been identified, banded, tagged,
fenced and inspected by the City.

6. Portable toilet facilities will be required on all construction sites or as
otherwise deemed necessary by the City of Rockwall. It is essential that
adequate on-site restroom facilities be available for all construction
workers. It will be the responsibility of the contractor to install and
maintain the facilities through the completion of the project. These
facilities must be on site and verified prior to moving personnel on site
and before construction can begin.

7. Portable trash receptacle is to remain on the job site through the course
of construction. The site is to remain free of construction litter and debris.
Construction workers shall place all lunch trash in the “trash containers”
immediately after lunch. Trash receptacle must be on site and verified
prior to moving personnel on site and before construction can begin.

8. Construction Site Working Hours and Noise Control Signage -
Construction and construction related activities are limited to the hours of
7:00 am to 7:00 pm Monday through Friday and 8:00 am to 7:00 pm on
Saturday. No Sunday construction allowed. The City of Rockwall
requires that a sign be posted at each Commercial/Residential
development construction site. The sign must be installed at the site and
verified prior to moving personnel on site and before construction can
begin. The construction related activities are to include but not be limited
to the following:

o Maintenance, servicing and fueling of construction equipment.
o The delivery of construction related materials and/or
construction equipment.
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At locations where compliance to Ordinance 05-45 is not being
observed, the City of Rockwall may issue written orders to stop work or
further regulate the site construction work hours. The City may also
issue citations if it is determined that a violation of the construction
ordinance exist.

(Construction Site Sign - Example)

Ordinance # 05-45
Construction Site Working Hours and Noise Control

City Ordinance — No. 05-45 limits construction and construction related activities to the hours
of 7:00 a.m. - 7:00 p.m. Monday through Friday, and 8:00 a.m. - 7:00 p.m. on Saturday. (No
Sunday construction allowed).

ORDENANZA #05-45
HORAS DE TRABAJO EN EL SITIO DE CONSTRUCCION Y EL CONTROL DE RUIDO

La Ordenanza de la Ciudad — No. 05-45 limita la construccion y las actividades relacionadas
con la construccion a las horas de 7:00 a.m. — 7:00 p.m. de Lunes a Viernes, y de 8:00 a.m. —
7:00 p.m. los Sabados. (No se permitira construccién los Domingo).

Noise Ordinance Sign
(Sign Size — 3’ wide x 2’ tall)

6.7.2 Inspection Scheduling

It is the responsibility of the contractor to schedule inspections prior to
construction. Inspections may be scheduled and coordinated in the field or by
cell phone directly with the Engineering Division Construction Inspector.
Inspection of construction and verification of compliance to plans and
specifications shall be conducted by the City of Rockwall Engineering
Construction Inspector. The general contractor shall notify all of his
construction contractors of this requirement. Items to be inspected must be
sufficiently ready for inspection at the time of your requested inspection
appointment as inspector’s time is limited. Failure to be ready for inspections
may result in inspection rescheduling to the following day. No development
will be accepted by the City of Rockwall until all construction has been
approved by the City of Rockwall inspectors.

1. Saturday Inspections: The contractor will be charged a minimum 2 hours
inspection charge for all Saturday inspections. All Saturday inspections
must be scheduled in writing to the Engineering Division by noon on the
Thursday before the inspection date. A signed Saturday Engineering
Inspection Request form must be emailed to the City Engineer and Senior
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Construction Inspector. Approval/disapproval will be emailed back to the
requesting contractor with the Saturday inspector’'s information. All
cancellations must be given verbally and in writing to the Saturday
inspector no later than 8 am on day of inspection. Two hours of overtime
inspection will be charged to the contractor if no cancellation is given prior
to the inspector arriving at the project site. Contractor must sign
Engineering Inspector’'s Report of Overtime form to finalize the inspection.
No acceptance and/or certification of occupancy will be given until all
overtime engineering inspection fees are paid in full.

2. Before/After Weekday Hours Inspections: Contractor will be charged on
15 minute intervals for any before/after hour’s inspections. Contractor
must sign Engineering Inspector’'s Report of Overtime form to finalize the
inspection. No acceptance and/or certification of occupancy will be given
until all overtime engineering inspection fees are paid in full.

6.7.3 Vertical Above Slab Construction Permit

No vertical (above slab) construction will be allowed until such time as the
following minimum site requirements have been addressed at the site and a
vertical above slab construction permit has been issued. Minimum
requirements for vertical construction are subject to but not necessarily limited
to the below noted items:
o Fire lane pavement is installed, tested, and approved for use
o Fire lane pavement is painted and marked to Fire Department
specifications
o Water lines for the site are installed, tested, and approved for use
o Allfire hydrants are installed and approved for use
o Fire hydrant nozzles and bonnets are painted as per line size color
code
o Reflective fire hydrant locator buttons are in place at hydrant pavement
locations
o Fire hydrants are flow tested to verify flow at designated hydrant
locations
o Fire hydrant nozzle diameters, proper height above final grade, and
clearance are verified and approved
o Silt fence is placed above the fire lane if it is deemed necessary at
positive flow areas
o Exterior building materials are approved by the Planning and Zoning
Department.

6.7.4 Disposal of Excess Materials

The contractor shall properly dispose of all excess material by removing from
the job site all the brush, trash, debris, etc. upon completion of construction.
All material shall be properly disposed.
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6.7.5 Construction Site Safety

Construction site safety measures are to be in place at all construction
projects located within the City of Rockwall. All necessary measures required
to ensure that safe work zones exist for the protection of construction workers
and general public living in or near such construction zones. Construction
zones shall comply with work zone traffic control specifications and
requirements. Occupational Health and Safety Administration requirements
and regulations must be in compliance. Temporary construction fencing is to
be places around open trenches, pits, or other locations deemed necessary
by the City of Rockwall. Any miscellaneous items that may pose direct or
potential hazard to workers or the general public that is known by the
contractor or brought to the attention of the contractor shall be addressed
immediately.

It is the responsibility of the contractor(s) to establish and maintain
construction site safety measures. However, the City of Rockwall will
temporarily suspend work at a construction site if it is deemed necessary due
to unsafe or hazardous conditions until such conditions have been corrected.

In each circumstance where it is deemed that proper safety measures are not
being followed, a warning will be issued by the engineering construction
inspector. Construction may be temporarily suspended if deemed necessary
until items responsible for issuance of the safety warning have been properly
addressed. Issuance of three (3) or more safety warnings will require that the
designated construction be suspended until such time that a safety meeting is
scheduled with contractor personnel along with City of Rockwall
representatives to discuss the appropriate measures to correct the identified
problems and determine any further possible actions which may be
necessary.
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7. Special Provisions to the NCTCOG’s Standard
Specifications for Public Works Construction
Standards

All work included as a part of this contract shall be performed in accordance with the
Standard Specifications for Public Works Construction, North Central Texas,
November 2017, Fifth Edition, except where noted otherwise in the City of Rockwall’s
Supplemental Special Provisions, the Special Conditions included in the
Specifications and Contract Documents.

The North Central Texas Standard Specifications shall be modified and clarified by
the addition to the following requirements to the various items. Except when
specifically stated, none of the requirements of the North Central Texas Standard
Specifications shall be deleted.

7.1 Division 100 General Provisions

NOTE: The (1) symbol specifies that this item is also covered in the City of
Rockwall’'s “Special Provisions” to the “Standard Specifications for
Public Works Construction, North Central Texas”. These Special
Provisions are additional and modify the “Standard Specification”

Table 8.1: Revisions to NCTCOG’s Division 100 General Provisions

Standard
Specificatio
Revised | n Description

Item No.
101 DEFINITIONS AND ABBREVIATIONS
101.1 Definitions
101.2 Abbreviations and Acronyms
102 PROPOSAL PROCEDURES
102.1 Proposal Form
102.2 Quantities in Proposal Form
102.3 Examination of Plans, Specifications and Site of the Work
102.4 Preparation of Proposal
102.5 Proposal Guaranty
102.6 Filing of Proposals
102.7 Withdrawing Proposals
102.8 Opening Proposals
102.9 Consideration of Proposal
102.10 Irregular Proposals
102.11 Rejection of Proposals

Page 193
235

235



102.12 Disqualification of Bidders
102.13 Return of Proposal
103. AWARD AND EXECUTION CONTRACT
103.1 Contractor’s Warranties and Understanding
(2) 103.2 Award of Contract
103.3 Surety Bonds
(1) 103.4 Insurance
103.5 Execution of Contract
103.6 Notice to Proceed and Commencement of Work
103.7 Delay of Contract
103.8 Order of Work to be Performed
104. SCOPE OF WORK
104.1 Intent of contract Documents
104.2 Change of Modification of Contract
104.3 Disrupted Work and Claims for Additional Compensation
104.4 Performance of Extra Disputed Work
105. CONTROL OF WORK
(1) 105.1 Contract of Documents
(1) 105.2 Workmanship, Warranties and Guarantees
() 105.3 Shop Drawings, Product Data and Samples
() 105.4 Construction Stakes
() 105.5 Means and Methods of Construction
105.6 Supervision by Contractor
() 105.7 Owner’s Representatives
105.8 Service of Notices
105.9 Inspection
1) 105.10 Acceptance
106 CONTROL OF MATERIAL
106.1 Substitution of Materials
106.2 Materials and Equipment
106.3 Salvageable Material
106.4 Off-Site Storage
106.5 Samples and Tests of Materials
106.6 Surplus Material
107 LEGAL RELATIONS AND CONTRACT RESPONSIBITIES
1071 Contractor Independence
107.2 No Third Party Contractual Rights
(2) 107.3 Indemnification
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107.4

Owner’s Officers, Employees or Agents

107.5 Venue and Governing Law
107.6 No Waiver of Legal Rights
107.7 Severability
107.8 Headings
107.9 Obligation to Perform Functions
(2) 107.10 Performance of the Work
107.11 Successors and Assigns
107.12 Supervision and Construction of Procedures
107.13 Labor and Materials
(1) 107.14 Equal Employment Opportunity
() 107.15 State and Local Sales and Use Taxes
107.16 Patents
() 107.17 Compliance with Laws
107.18 Sanitary Provisions
107.19 Public Convenience and Safety
1) 107.20 Protection of Work and Persons and Property
107.21 Project Signs
107.22 Working Area
107.23 Railway Crossings
107.24 Existing Structures, Facilities and Appurtenances
107.25 Project Clean-Up
107.26 Disposal of Materials
107.27 Restoration of Property
107.28 Environmental Compliance
108. PROSECTUTION AND PROGRESS
108.1 Progress Schedule
108.2 Prosecution of the Work
108.3 Other Contractors; Obligation to Cooperate
108.4 Employees
108.5 Subcontracts
108.6 Assignments
108.7 Owner’s Right to Temporarily Suspend Work
108.8 Delays; Extension of time; Liquidated Damages
108.9 Contractor Default: Owner’s Right to Suspend Work and
Annul Contract
108.10 Suspension by Court Order Against The Owner
108.11 Termination For Convenience of the Owner
108.12 Claims Against Owner and Action Theron
108.13 Use of Completed Portions of Work
109 MEASUREMENT AND PAYMENT
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109.1 Payment for Labor and Material; No Liens

109.2 Payment for Materials

109.3 Payment for Extra Work

109.4 Payment Withheld

1) 109.5 Monthly Estimate, Partial Payments, Retainage, Final

Inspection, Acceptance and final Payment

109.6 Wire Transfers

110 AIR QUALITY REQUIREMENTS FOR EQUIPMENT

110.1 Equipment Requirements

110.2 Operational Requirements

110.3 Reporting to Owner

110.4 Enforcement

ITEM 103 AWARD AND EXECUTION CONTRACT

103.2 Award of Contract

Delete Item 103.2 in its entirety and substitute therefore the following:

It is the intention of the Owner to award a contract for the work included in this
project on the basis of the lowest acceptable bid submitted by a qualified bidder, as
determined by the Owner.

Within five (5) working days after the bid opening, the low bidder shall submit
such evidence as the Owner may require establishing the bidder’s qualifications to
satisfactorily perform the work included in this project. Information that may be
required shall include the following:

(1) Current Financial Statement.

(2) Letter of Auditor’s opinion.

(3) Previous years Balance Sheet, Income Statement and Change of Financial
Position.

(4) List of projects that have been satisfactorily completed by the Bidder that are of
the same general type as included in this contract, together with names,
addresses and phone numbers or persons familiar with this work.

(5) Other information that may be pertinent to the Bidder’s Qualifications.

Should the bidder fail to produce evidence satisfactory to the Owner on any of
the foregoing points he may be disqualified and the work awarded to the next bidder
so qualifying.

The Owner will notify the successful bidder, in writing, within sixty (60) days
after the date of receiving bids, of the acceptance of the proposal. The Contractor or
Contractors shall complete execution of the required bonds and Contract within ten
(10) days of such notice.

103.4 Insurance
Add the following sub-item:
103.4.6 Bonds and Insurance
103.4.6.1 Performance, Payment and Other Bonds
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Contractor shall furnish Performance and Payment Bonds as
security for the faithful performance and payment of all his obligations
under the Contract Documents. These Bonds shall be, at all times, in
amounts equal to the total Contract Price, and in such form as set forth
in the Contract Documents and with such corporate sureties as are
licensed to conduct business in the state where the Project is located
and are named in the current list of “Surety Companies Acceptable on
Federal Bonds” as published in the Federal Register by the Audit Staff
Bureau of Accounts, U.S. Treasury Department. The Performance and
Payment Bonds shall be expanded to include any extension of the
Contract Period of total Price.

If the surety on any Bond furnished by Contractor is declared
bankrupt or becomes insolvent or its right to do business in terminated
in any state where any part of the Project is located in revoked,
Contractor shall within five (5) days thereafter substitute another Bond
and surety, both of which may be acceptable to the City.
103.4.6.2 Additional Bonds and Insurance

Prior to delivery of the executed Contract by City to the Contractor,
City may require CONTRACTOR to furnish such other Bonds and such
additional insurance in such form and with such sureties or insurers as
the City may require.

ITEM 105 CONTROL OF WORK

105.1 Contract of Documents
105.1.1 Priority of Contract Documents
Change the first sentence of ltem 105.1.1 to read:

In case of conflict between contract documents, priority of interpretation
shall be in the following order: signed agreement, performance and payment
bonds, addenda, special conditions, project (or contract) drawings and
specifications, City of Rockwall Special Provisions to the Standard
Specifications for Public Works Construction — North Central Texas, standard
drawings, advertisement for bids, contractor’s bid proposal and bid form.
105.1.3 Contract Drawings and Specifications
Add the following:

In general, the number of copies of the plans and specifications
furnished to the Contractor shall be limited to five (5). Additional copies may be
obtained at cost of reproduction.

105.2 Workmanship, Warranties and Guarantees
105.2.2 Special Warranty
Add the following:

The Contractor shall provide a Maintenance Bond in the amount of ten
percent (10%) of the total amount of the contract guaranteeing the work in
accordance with the plans and specifications for a period of two (2) years after
acceptance by the City of Rockwall. This bond shall provide for repair and/or
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replacement of all defects due to faulty material and workmanship that appear
within a period of two (2) years from the date of completion and acceptance of
the improvements by the City of Rockwall.

105.3 Shop Drawings, Product Data and Samples
Add the following:

Review of Shop Drawings by the Engineer shall be of the sole purpose of
determining the sufficiency of the said drawings or schedules to result in finished
improvements in conformance with the plans and specifications, and shall not relieve
the Contractor of his duty as an independent contractor. It being understood and
agreed that the Engineer does not assume any duty to pass upon the propriety or
adequacy of such drawings or schedules or any means or methods reflected thereby
in relation to the safety of either person or property during the contractors
performance hereunder.

105.4 Construction Stakes
Add the following to the first paragraph:

The Contractor shall be required to utilize the control monuments provided in
the plans to set horizontal and vertical control and construction staking with the
contractor's own surveyor.

105.5 Means and Methods of Construction
Add the following:
105.5.1 Water for Construction

The Contactor shall make the necessary arrangements for securing and
transporting all water required in the construction, including water required for
mixing of concrete, sprinkling, testing, flushing, flooding or jetting. The
Contactor shall provide water as required at his own expenses.

Any party requesting the use of a temporary meter on a fire hydrant in
the City of Rockwall shall execute an agreement with the City of Rockwall and
shall deposit with the City of Rockwall the amount required by ordinance. Such
deposit shall be returned upon payment of all charges for water use, and upon
return of the meter, fittings, and wrench in their original condition.

Stationary meters shall be locked to fire hydrants at all times. Installation,
set up and service fees shall be in the amounts established by ordinance.

It shall be unlawful for any person to open or close any fire hydrant used
to obtain water for any purpose with any tool or device other than a standard
accepted fire hydrant wrench, which can be supplied by the City of Rockwall.

All stationary fire hydrant meters shall be read monthly at their location in
the field. All mobile fire hydrant meters are to be brought to the Ultility
Maintenance Department, Rockwall, Texas, between the 15t and 10" of each
month to be read.

Temporary fire hydrant meters shall be read monthly by representatives of
the City of Rockwall, and bills rendered at the current rates for all
consumption. Customers using such meters shall comply with the written
procedures implemented by the City with regard to making the meters
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available to be read by representatives of the Rockwall Water Division. It shall
be unlawful for any person to fail to make such meter available to be read by
representatives of the Rockwall Utilities Division, as required by written
procedures issued by the City.

Upon conviction of violation of the above requirements punishment shall
be by fine not to exceed Two Hundred Dollars ($200.00). Each day on which a
violation exists shall constitute a separate offense.

105.7 Owner’s Representatives

Add the following:
105.7.3 Observation of Work by Engineer

The Engineer shall make periodic visits to the site to familiarize

himself/herself generally with the progress of the executed work and to
determine if such work generally meets the essential performance and design
features and the technical and functional engineering requirements of the
Contract Documents; provided and except, however, that the Engineer shall
not be responsible for making any detailed, exhaustive, comprehensive or
continuous on-site inspection of the quality or quantity of the work or be in any
way responsible, directly or indirectly, for the construction means, methods,
techniques, sequences, quality, procedures, programs, safety precautions or
lack of same incident thereto or in connection therewith. Notwithstanding any
other provision of this agreement or any other Contract Document, the
Engineer shall not be in any way responsible or liable for any acts, errors,
omissions or negligence of the Contractor, any subcontractor or any of the
Contractor’s or subcontractor's agents, servants or employees or any other
person, firm or corporation performing or attempting to perform any of the
work.

105.10 Acceptance
Add the following:

Once the work is satisfactory to the City of Rockwall and in accordance with
the plans, specifications, contract documents, and the City has received; the
Contractor’s Affidavit of Final Payment and Release, Maintenance Bond, and
Contractor’s redlines/markups plans of actual work performed by the Contractor will
the City issue a certificate of acceptance.

ITEM 107 LEGAL RELATIONS AND CONTRACT RESPONSIBILITIES

107.3 Indemnification
Delete Item 107.2 in its entirety and substitute therefore the following:

The Contractor and his sureties shall indemnify, defend and save harmless the
OWNER and all of its officers, agents and employees, ENGINEER and all of its
officers and employees from all suits, actions or claims of any character, name and
description brought for or on account of any injuries, including death or damages
received or sustained by any person, persons or property on account of the
operations of the Contractor, his agents, employees or subcontractors; or on account
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of any negligent act or fault of the Contractor, his agents, employees or
subcontractors in the execution of said contract; or on account of the failure of the
Contractor to provide the necessary barricades, warning lights or signs; and shall be
required to pay any judgment, with cost, which may be obtained against the Owner or
Engineer growing out of such injury, including death or damage.

107.14 Equal Employment Opportunity
Delete Item 107.14.5 Reports in this item in its entirety.

107.15 State and Local Sales and use Taxes
Delete in its entirety and substitute therefore the following;

Recent legislation has removed the sales tax exemption previously provided
by Section 151.311 of the Tax Code covering tangible personal property purchased
by a contractor for use in the performance of a contract for the improvement of City—
owned realty.

It is still possible, however, for a contractor to make tax-free purchases of
tangible personal property that will be incorporated into and become part of a City
construction project through the use of a “separated contract” with the City. A
“separated contract” is one, which separates charges for materials from charges for
labor. Under such a contract, the contractor becomes a “seller” of those materials,
which are incorporated into the project, such as bricks, lumber, concrete, paint, etc.
The contractor issues a resale certificate in lieu of paying the sales tax at the time
such items are purchased. The contractor then receives an exemption certificate from
the City for those materials. (This procedure may not be used, however, for materials,
which do not become a part of the finished product. For example, equipment rentals,
form materials, etc. are not considered as becoming “incorporated” into the project.)

Utilization of this “separated contract” approach eliminates the need for
bidders to figure in sales tax for materials, which are to be incorporated into the
project. Bid items, which contain non-taxable materials, are identified in the Bid
Schedule or this project. The successful bidder will be required to complete a
Contract Form provided by the Owner identifying and separating non-taxable
materials from the labor and taxable materials which are not incorporated into the
finished project. The completed contractor form will be used to develop the
“separated contract” and will determine the extent of the tax exemption.

107.17 Compliance with Laws
Add the following sub item:
107.17.2 Antitrust
The Contractor hereby assigns to the Owner any and all claims for
over-charges associated with this contract which arise under the Antitrust
Laws of the United States, 15 U.S.C.A. Section 1, et seq., (1973).

Add the following sub item:
107.17.3 Wage Rate

All employees of the Contractor on the work to be performed under this

contract shall be paid the prevailing wage scale in this locality for work of a
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similar character, and in no event less than the rates shown in the Special
conditions to the Specifications.

107.20 Protection of Work and Persons and Property
107.20.2 Protection of Persons and Property
Add the following:

The Contractor shall at all times exercise reasonable precautions for the
safety of employees and others on or near the work and shall comply with all
applicable provisions of Federal, State, and Municipal Safety laws and building
and construction codes. All machinery equipment and other physical hazards
shall be guarded in accordance with the “Manual of Accident Prevention in
Construction” of the Associated General Contractors of America except where
incompatible with Federal, State and Municipal laws or regulations. The
Contractor shall provide such machinery, guards, safe walkways, ladders,
bridges, gangplanks and other safety devices. The safety precautions actually
taken and their adequacy shall be the sole responsibility of the Contractor,
acting at his discretion as an independent contractor.

Add the following sub item:

107.20.4 Small Claims for Damages or Injury

If any person files a claim against the OWNER or CONTRACTOR for
personal injury or property damage resulting from, arising out of, or caused by
the operations of the Contactor, or any work within the limits of the project, the
Contractor must either submit to the Owner a duly executed full release within
thirty (30) days from the date of written claim, or immediately report the claim
to his liability insurance carrier for their action in adjusting the claim. If the
Contractor fails to comply with this provision within the stipulated time limit, it
will be Automatically deemed that the Contractor has appointed the Owner as
its irrevocable Attorney in Fact authorizing the Owner to report the claim
directly with the liability insurance carrier. This provision is in and of itself a
Power of Attorney from the Contractor to the Owner which authorizes the
Owner to take said action on behalf of the Contactor without the necessity of
the execution of any other document. If the Contractor fails to comply with the
provisions of this item the Owner, at its own discretion, may terminate this
contract or take any other actions it deems appropriate. Any payment or
portion thereof due the Contractor, whether it is a final payment, progress
payment, payment out of retainage or refund payment may be withheld by the
Owner as is authorized by item 109.4. Bankruptcy, insolvency or denial of
liability by the insurance carrier shall not exonerate the Contractor from
liability.
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ITEM 109 MEASUREMENT AND PAYMEN

109.5 Monthly Estimate, Partial Payments, Retainage, Final Inspection,
Acceptance and Final Payment
109.5.2 Retainage
Add the following:
(4) On projects where the contract price, at the time of execution, is
greater than $400,000.00 the Owner may retain 10 percent of the
amount due the Contractor, with the retainage above 5 percent
deposited in an interest bearing account and interest earned on such 5
percent retained funds shall be paid to the Contractor upon completion
of the contract.

109.5.3 Final Inspection and Acceptance
Add the following:

Within ten (10) days after the Contractor has given the Engineer written
notice that the work has been completed, or substantially completed, the
Engineer and the Owner shall inspect the work and within said time, if the work
be found to be completed or substantially completed in accordance with the
Contract Documents, the Engineer shall issue to the Owner and the Contractor
his Certificate of Completion, and there upon it shall be the duty of the Owner
within ten (10) days to insure a Certificate of acceptance of the work to the
Contractor or to advise the Contractor in writing of the reason for non-
acceptance.

Definition of Substantially Complete: The date of substantial
completion of a project or specified area of a project is the date when the
construction is_sufficiently completed, in_accordance with the contract
documents, as modified by any change order agreed to by the parties, so
that the Owner can occupy or utilize the project or specified area of the
project for the use for which it was intended.
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7.2 Division 200 Site Protection & Preparation

NOTE:

The (1) symbol specifies that this item is also covered in the City of
Rockwall's “Special Provisions” to the “Standard Specifications for
Public Works Construction, North Central Texas”. These Special
Provisions are additional and modify the “Standard Specification”

Table 8.2: Revisions to NCTCOG’s Division 200 Site Protection & Preparation

Standard
Specification
Revised | Item No. Description

201. SITE PROTECTION

201.1. Removal, Protection, and Replacement of Trees,
Shrubbery, Plants, Sod and Other Vegetation

201.2. Determining Location and Protection of Existing Structures
and Ultilities

201.3. Maintenance of Streets and Rights of Way During
Construction

202. TEMPORARY EROSION, SEDIMENTATION, AND
WATER POLLUTION PREVENTION AND CONTROL

202.1. Description

202.2. Items of Work and Materials

202.3. Pre-construction Submittals

202.4. Construction Requirements

(2) 202.5. Silt Fence

202.6. Interceptor Swale

202.7. Diversion Dike

202.8. Triangular Sediment Filter Dike

202.9. Check Dam (Rock)

202.10. Check Dam (Filter Tube)

(1) 202.11. Stabilized Construction Exit

202.12. Stop Outlet Sediment Trap

202.13. Pipe Slope Drain

202.14. Inlet Protection

202.15. Erosion Control Blankets

202.16. Section Held for Future Use

202.17. Section Held for Future Use

202.18. Filter Tubes

202.19. Measurement and Payment

203. SITE PREPARATION

203.1. General Site Preparation
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() 203.2. Unclassified Street Excavation
203.3. Section Held for Future Use
203.4. Borrow & Spoil
(2) 203.5. Embankment
203.6. Dust Control
204. LANDSCAPING
204.1. Removal, Protection, and Replacement of Trees,
Shrubbery, Plants, Sod and Other Vegetation
(1) 204.2. Topsoil
204.3. Soil Amendments
204 .4. Fertilizer
204.5. Sodding
(1) 204.6. Seeding Turf-grass
204.7. Rejection

ITEM 201 TEMPORARY EROSION, SEDIMENTATION, AND WATER POLLUTION

PREVENTION AND CONTROL

202.5. Silt Fence

202.5.2. Materials
202.5.2.2. Posts
Delete the last sentence in its entirety and replace with the following:

No wood stakes shall be allowed.

202.11. Stabilized Construction Exit
202.11.2. Materials
202.11.2.1 Stone
Delete the following subsection in its entirety and replace with the
following:
Stone material shall consist of 4 to 6-inch minimum course
aggregate riprap and shall be place in a layer 12-inch thick. No crushed
concrete shall be allowed.

ITEM 203 SITE PREPERATION

203.2. Unclassified Street Excavation

203.2.3. General

Add to the following as the third paragraph:
Unless otherwise approved in writing by the City of Rockwall, where

excavation to grade established in the field by the Owner terminates in loose

or solid rock, the Contractor shall excavate 6 inches below the required

subgrade elevations for the entire roadbed width and shall backfill with suitable

selected materials as indicated on the plans. Suitable selected material shall

include lime treated subgrade or a base material having a plasticity index not
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greater than 12. Payment for such work will be made under the items of
unclassified street excavation, lime treated subgrade and hydrated lime. The
6-inch lime treated subgrade or base shall be compacted to 95% standard
proctor density.

ITEM 204 LANDSCAPING

204.2. Topsoil
204.2.3. Construction Methods
Add the following:

A minimum of four (4) inches of topsoil shall be provided on all major
thoroughfare medians and rights-of-way and on all earthen channel slopes to
the lines and grades established by the construction plans. This will be
material imported from off site. The City will approve material prior to
placement.

204.6 Seeding Turfgrass

204.6.1. General
Add the following:

The Contractor shall maintain the seeded areas including watering until
a "Stand of Grass" is obtained. A "Permanent Stand of Grass" shall consist of
75% to 80% coverage, a minimum of one (1) inch in height. Re-seeding will
be required in washed areas.
204.6.3. Planting Season and Application Rate
Delete the mixture, rate, and planting dates in Table 204.6.3.(a) Seeding
Turfgrass and substitute:

Type I: Bermuda Grass - Hulled
50 Ibs/acre April - June

Type ll:  Annual Rye Grass
40 Ibs/acre September - March

Type Il Bermuda Grass - Unhulled
January - March/July - August - 50 Ibs/acre

A mix of seed shall be used in overlapping seasons.
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7.3 Division 300 Roadway Construction

NOTE: The (1) symbol specifies that this item is also covered in the City of
Rockwall's “Special Provisions” to the “Standard Specifications for
Public Works Construction, North Central Texas”. These Special
Provisions are additional and modify the “Standard Specification”

Table 8.3: Revisions to NCTCOG’s Division 300 Roadway Construction

Standard
Specification
Revised | Item No. Description
301. SUBGRADE, SUBBASE AND BASE PREPARATION
301.1. General
(1) 301.2. Lime Treatment
(1) 301.3. Portland Cement Treatment
301.4. Asphalt Emulsion Treatment
() 301.5. Flexible Sub-base or Base (Crushed Stone/Concrete)
301.6. Geo-textiles Used in Paving applications
302. ASPHALT PAVEMENT
302.1. Description
302.2. Aggregates for Hot-Mix Asphalt Pavement
302.3. Bituminous Materials
302.4. Section Held for Future Use
302.5. Storage, Heating and Application Temperature of
Bituminous Materials
302.6. Emulsified Asphalt Treatment
302.7. Prime Coat
302.8. Asphalt Base Course
302.9. Hot-Mix Asphalt Pavement
302.10. Measurement and Payment
303. PORTLAND CEMENT CONCRETE PAVEMENT
303.1. Description
(2) 303.2. Portland Cement Concrete Pavement Materials
Q) 303.3. Mix Design and Mixing Concrete
303.4. Equipment
(1) 303.5. Construction Methods
303.6. Alley Paving
303.7. Pavement Leave-outs
(1) 303.8. Pavement Testing and Evaluation
303.9. Measurement and Payment
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304.

PAVING UNITS

(2) 304.1. Solid Concrete Interlocking Paving Units
305. MISCELLANEOUS ROADWAY CONSTRUCITON
(2) 305.1. Concrete Curb and Gutter
Q) 305.2. Concrete Sidewalks, Driveway Approaches, and Barrier
Free Ramps
(1) 305.3. Concrete Medians
305.4. Reinforced Concrete Headers

ITEM 301. SUBGRADE, SUBBASE AND BASE PREPERATION

301.2 Lime Treatment
Add the following sentences:
Quick Lime shall not be used in the construction of roadway work in the City.
Dry hydrated lime shall not be used for treating subgrade or base material unless
specified on the plans
301.2.1. Materials

301.2.1.2. Quicklime

301.2.1.2.1. General
Add to the beginning of the first paragraph:

Quicklime (dry) shall not be used in the City without
written approval from the City.

301.2.3. Lime Treatment Construction Methods
301.2.3.3. General Construction

301.2.3.3.1. Treatment for Materials in Place
Add the following:

Prior to final compaction of subgrade, samples of the
subgrade material shall be collected by a testing laboratory
approved by the City, and laboratory tests made to determine the
amount of lime required.

The application rate for hydrated lime shall be selected to
obtain at least the optimum lime percentage indicated by test
method ASTM C977-83a, Appendix Xl; however, not less than
27 Ibs. per S.Y. shall be applied. A Geotechnical Engineer's
report reflecting the recommended application rate and including
supporting test data shall be submitted in writing to the City, for
approval prior to beginning any lime treatment. Laboratory test
may be waived provided a minimum of 36 Ibs. per S.Y. is
applied. Testing shall look for sulfates to see if Lime Treatment
will cause and adverse effect on the subgrade.

301.2.3.7. Maintenance
Add the following to the first paragraph:

The lime treated subgrade shall be moist cured until covered by

other base or pavement up to fourteen (14) days after final compaction.
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After 14 days without covering an application of 0.10 to 0.20 gallons per
square yard emulsified asphalt shall be applied at the Contractor's
expense. Reapplication of emulsified asphalt may be required if lime
treated subgrade is not covered shortly after first application. Lime
treated subgrade may be covered by other base or pavement when
density of 95% of maximum at optimum moisture content is obtained.

301.3 Portland Cement Treatment
Add the following:

Portland cement modification of subgrade soils is not approved in Rockwall.
Subgrade soils means natural ground or embankment encountered in the
construction.

301.5 Flexible Subbase or Base (Crushed Stone/Concrete)
301.5.1. Material
301.5.1.1. General
Add the sentence:
No local limestone material shall be used as flexible base
(crushed limestone) on Rockwall paving projects, unless otherwise
shown on the plans.
301.5.1.2 Tests and Physical Requirements
After the first sentence add the sentence:
Samples of crushed limestone shall be submitted to the engineer
testing laboratory employed by the City for testing and conformance
with the specifications.

ITEM 303 PORTLAND CEMENT PAVEMENT

303.2. Portland Cement Concrete Pavement Materials
303.2.1. Aggregates for Portland Cement Concrete
303.2.1.3. Coarse Aggregates
Gradation: Add the sentence: For Rockwall paving projects, the
coarse aggregate’s gradation shall meet the requirements of Size No. 4
shown in the table.

303.3 Mix Design and Mixing Concrete for Pavement
303.3.5. Mixing and Delivery
303.3.5.3. Central Mixing Plant
Add the following:

When a fly ash admixture is used with Type | cement in the
production of portland cement concrete, separate silos shall be
provided for fly ash and cement and provisions shall be made for
individual measurements.

Page 208

250 250



303.5 Construction Methods
303.5.6.Finishing
Delete 303.5.6. and add the following:

The finished concrete pavement construction under these
specifications is expected to meet certain quality standards for surface
of the concrete including the durability, texture, riding surface and
appearance. The surface must be durable, firm, dense and well
bonded to the aggregate to maintain an appearance and texture which
is satisfactory to the Owner. Concrete pavement having a poor surface
which has spalled (exposed aggregate) due to poor quality paste, high
water-cement ratio, over-vibration, improper curing, extreme weather or
any other reason, or does not have a satisfactory riding surface shall be
removed and replaced at the Contractor's expense. It is extremely
important that the pavement have a good rideable surface, free from
undulations and rough joints. The City Engineer shall determine the
acceptability of the pavement.
303.5.6.1. Machine Finishing

Machine finishing of pavement shall include the use of power-
driven spreaders, reciprocating type power-driven vibrators, power-
driven transverse strike-off, and screed.

The concrete pavement shall be consolidated by a reciprocating
type mechanical vibrator. As soon as the concrete has been spread
between the forms, the mechanical vibrator shall be operated to
consolidate the concrete and remove all voids. Hand manipulated
vibrators shall be used for areas not covered by the mechanical
vibratory unit.

The transverse finishing machine shall first be operated to
compact and finish the pavement to the required section and grade,
without surface voids. The machine shall be operated over each area
as many times and at such intervals as directed. At least two trips will
be required and the last trip over a given area shall be a continuous run
of not less than 40 feet. After completion of finishing with the
transverse finishing machine a transverse drag float may be used.

After the floating has been completed and the excess water
removed, but while the concrete is still plastic, the surface of the
concrete shall be tested for trueness with an approved 10-foot steel
straightedge furnished by the Contractor. The straightedge shall be
operated from the side of the pavement, placed parallel to the
pavement centerline and passed across the slab to reveal any high
sports or depressions. The straightedge shall be advanced along the
pavement in successive stages of not more than one-half its length.
Practically perfect contact of the straightedge with surface will be
required, and the pavement shall be leveled to this condition, in order to
insure conformity with the surface test required below after the
pavement has fully hardened and to insure a smooth rideable surface.
Any correction of the surface required shall be accomplished by adding

Page 209

251 251



concrete if required and by operating the longitudinal float over the
area. The surface test with the straightedge shall then be repeated.
After completion of the straightedge testing and surface
correction the surface of the pavement shall be finished by an approved
method. Methods available for pavement surface finish including a
burlap drag finish, a broom finish or a belt finish. Unless otherwise
shown on the plans, the pavement surface shall be finished with the
burlap drag.
303.5.6.1.1. Burlap Drag Finish
If the surface texture is to be a drag finish, a drag shall be
used; it shall consist of a seamless strip of damp burlap or cotton
fabric, and it shall produce a uniform surface of gritty texture after
dragging it longitudinally along the full width of pavement. For
pavement 16 feet or more in width, the drag shall be mounted on
a bridge which travels on the forms. The diameter of the drag
shall be such that a strip of burlap or fabric at least 3 feet wide is
in contact with the full width of pavement surface while the drag
is used. The drag shall consist of not less than two layers of
burlap with the bottom layer approximately 6 inches wider than
the upper layer. The drag shall be maintained in such a
condition that the resultant surface is of uniform appearance and
reasonably free from gravels over 1/16-inch in depth. Drags
shall be maintained clean and free from encrusted mortar. Drags
that cannot be cleaned shall be discarded and new drags
substituted.
303.5.6.1.2. Broom Finish
If the surface texture is to be broom finished, it shall be
applied when the water sheen has practically disappeared. The
broom shall be drawn from the center to the edge of the
pavement with adjacent strokes slightly overlapping. The broom
operation shall be so executed that the corrugation produced in
the surface shall be uniform in appearance and not more than
1/16-inch in depth. Brooming shall be completed before the
concrete is in such condition that the surface will be torn or
unduly roughened by the operation. The surface thus finished
shall be free from rough and porous areas, irregularities, and
depressions resulting from improper handling of the broom.
Brooms shall be of the quality, size, and construction and shall
be operated to produce a surface finish meeting the approval of
the Owner. Subject to the approval of the Owner, the Contractor
may be permitted to substitute mechanical brooming in lieu of the
manual brooming as herein described.
303.5.6.1.3. Belt Finish
If the surface texture is to be belt finish, when
straightedging is completed and after sheen has practically
disappeared and just before the concrete becomes non-plastic,
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the surface shall be belted with a 2-ply canvas belt not less than

8 inches wide and at least 3 feet longer than the pavement width.

Hand belts shall have suitable handles to permit controlled,

uniform manipulation. The belt shall be operated with short

strokes transverse to the centerline and with a rapid advance
parallel to the centerline.
303.5.6.2. Hand Finishing

Hand finishing of concrete pavement will be permitted in areas
where it is not practical or possible to construct with finishing machines.
These areas include, but are not limited to, intersections, left turn lanes,
crossovers, transition areas and where the pavement width is not
uniform. In all hand finished areas, one-half (1/2) extra sack of cement
per cubic yard of concrete shall be used in the mix. In hand finished
areas, the concrete shall be struck off with an approved strike-off
screed to such elevation that when consolidated and finished the
surface of the pavement shall conform to the required section and
grade. The strike template shall be moved forward with a combined
transverse and longitudinal motion in the direction the work is
progressing, maintaining a slight excess of material in front of the
cutting edge. The concrete shall then be tamped with an approved
tamping template to compact the concrete thoroughly and eliminate
surface voids and the surface screeded to required section. After
completion of a strike-off, consolidation and transverse screeding, a
hand-operated longitudinal float shall be operated to test and level the
surface to the required grade.

Workmen shall operate the float from approved bridges riding on
the forms and spanning the pavement. The longitudinal float shall be
held in contact with the surface and parallel to the centerline and
operated with short longitudinal strokes while being passed from one
side of the pavement to the other. If contact with the pavement is not
made at all points, additional concrete shall be placed, if required, and
screeded, and the float shall be used to produce a satisfactory surface.
Care shall be exercised to keep the ends of the float from digging into
the surface of the pavement. After a section has been smoothed so
that the float maintains contact with the surface at all points in being
passed from one side to the other, the bridges may be moved forward
half the length of the float and the operation repeated. Other operations
and surfaces tests shall be as required for machine finishing.
303.5.6.3. Edging at Forms and Joints

After the final finish, but before the concrete has taken its initial
set, the edges of the pavement along each side of each slab, and on
each side of transverse expansion joints, formed joints, transverse
construction joints, and emergency construction joints shall be worked
with an approved tool and rounded to the radius required by the plans.
A well-defined and continuous radius shall be produced and a smooth,
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dense mortar finish obtained. The surface of the slab shall not be
unduly disturbed by tilting of the tool during use.

At all joints, any tool marks appearing on the slap adjacent to the
joints shall be eliminated by brooming the surface. In doing this, the
rounding of the edge shall not be disturbed. All concrete on top of the
joint filler shall be completely removed.

All joints shall be tested with a straightedge before the concrete
has set, and correction shall be made if one side of the joint is higher
than the other or if they are higher or lower than the adjacent slabs.

303.8 Pavement Testing and Elevation
303.8.2. Pavement Thickness Test
Delete in its entirety and substitute therefore the following:

Upon completion of the work and before final acceptance and final
payment shall be made, pavement thickness tests shall be made by the
Contractor. Tests shall be made at 400-foot spacings along the length of the
pavement. In the event a deficiency in the thickness of pavement is revealed,
two (2) subsequent sets necessary to isolate the deficiency shall be made -
one at a_jointed section prior to the deficient station and one at a jointed
section following the deficient station. Additional tests shall be obtained as
necessary, at jointed section intervals to isolate the deficient area. Removal
and replacement of concrete shall extend to joint boundaries, the full width of
pavement section. If the average thickness of pavement in a particular section
is less than called for on the plans, the pavement section shall be removed
and replaced with the correct thickness, extending to joint boundaries, the full
width of the pavement section, at the Contractor's entire expense. No
additional payment over the contract unit price shall be made for any
pavement of a thickness exceeding that required on the plans.

303.8.3. Pavement Strength Test

303.8.3.1 For Standard Classes of Concrete

Revise the first paragraph to read:

During the progress of the work, the Inspector or a commercial
laboratory shall cast test cylinders or beams to maintain a check on the
strengths of the concrete being placed. Add the following sentence and
table: A table titled "PAVEMENT STRENGTH REQUIREMENTS", is
provided showing the required pavement thickness, 7-day strength, 28-
day strength, minimum cement factor and maximum slump for each
street type to be constructed in Rockwall.

Add to the 5th paragraph:

Test cores shall be obtained within ten (10) working days after
the 28-day test results have been provided by the commercial
laboratory. All test cores shall be obtained by a commercial laboratory,
at the Contractors expense. One (1) core shall be obtained in the
immediate area of the deficiency and two (2) additional cores shall be
obtained - one at a jointed section prior to the deficient station and one
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at a jointed section following the deficient station. Additional cores shall
be obtained as necessary, at jointed section intervals to isolate the
deficient area. Removal and replacement of concrete shall extend to
joint boundaries, the full width of pavement section.

Amend the second sentence of the 7th paragraph to read:

"Pavement not meeting the minimum specified 28-day strength
after cores have been tested shall be removed and replaced at the
Contractor's expense."

Delete the table 303.8.3.1.(a) and the paragraph below it.
Add the following table:

Pavement Strength Requirements

- Minimum Cement
M_lnlmum Compr. | Strength (sacks / CY) Slump
Street Type Thick-ness | 7-Day 28-Day . .
(inches) (psi) (psi) Machine Hand (inches)
placed Placed
* Arterial 10” 2,500 3,600 6.0 6.5 3"to 5
* Collector 8” 2,500 3,600 6.0 6.5 3"to 5”
Residential 6” 2,500 3,600 6.0 6.5 3"to 5"
Alley 77-5"-7" 2,500 3,600 6.0 6.5 3"to 5"
Fire Lane 6” 2,500 3,600 6.0 6.5 3"to 5
Driveways 6” 2,500 3,600 6.0 6.5 3"to 5
Barrier Free Ramps 5" 2,500 3,600 N/A 6.5 3’to 5"
Sidewalks 4’ 2,100 3,000 N/A 5.5 3"to 5"
Parking Lot/ 5 2,100 | 3,000 5.0 5.5 310 5"
Drive Aisles
Dumpster Pads 7 2,500 3,600 6.0 6.5 3"to 5"

* Paving section designs for arterials and collectors shall be based off 30
year projected traffic volumes and geotechnical analysis/report. (Paving
section design shall include but not limited to the following: pavement
thickness, reinforcing size and spacing, pavement strength, subgrade
thickness, subgrade treatment type (lime or cement))

ITEM 304 PAVING UNITS

304.1. Solid Concrete Interlocking Paving Units
304.1.2. Materials
304.1.2.2. Base
Delete in its entirety and replace with the following:
The base shall be constructed of 3,600 psi reinforced concrete
meeting the requirements of ltem 303 of the Standard Specifications.
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#4 reinforcing bars shall be placed 18 inches on center, both ways, in
all concrete.
304.1.3. Construction Methods
304.1.3.3. Construction Procedures
304.1.3.3.3 Paving Units and Joints
Delete paragraph two in its entirety and replace with the
following:
Joints between paving units shall have a spacing of (1/8”).
304.1.4. Measurement and Payment
Delete in its entirety and replace with the following:

Interlocking Concrete Paving Stone shall be measured and paid for by
the square foot of stone, sand and concrete base furnished and installed,
which price shall include all labor, including excavation, materials, equipment,
tools and incidentals necessary to complete the work. No separate payment
shall be made for 6" concrete base or washed sand. Payment for removal and
disposal of existing concrete median pavement, if required, shall be made by
the square foot. Payment shall include all labor, equipment, materials, tools,
and incidentals necessary to complete the work.

ITEM 305. MISCELLANEOUS ROADWAY CONSTRUCTION

305.1. Concrete Curb and Gutter
305.1.3. Construction Methods
305.1.3.2. Reinforcing Steel
The third sentence, first paragraph shall be revised to read:
All bars at splices shall be lapped a minimum of 30 diameters of
the bar or 12-inches, whichever is greater.

305.2 Concrete Sidewalks, Driveway Approaches, and Barrier Free Ramps
305.2.2. Materials
305.2.2.2. Reinforcement
Revise the first sentence to read:

Driveway approaches and walk reinforcing shall be No. 3 bars on
24-inch centers.

305.2.3. Construction Methods
305.2.3.1. General
Add to end of first paragraph:

The drive approach shall have a minimum thickness equal to the
thickness of the adjacent street or 6 inches, whichever is greater.
305.2.3.7. Joints
Revise second sentence to read:

Expansion joints shall be placed in the sidewalk at 20-foot
intervals or as otherwise specified by the Owner.

305.3. Concrete Medians
Delete in entirety.
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7.4 Division 400 Roadway Maintenance & Rehabilitation

NOTE:

The (1) symbol specifies that this item is also covered in the City of
Rockwall's “Special Provisions” to the “Standard Specifications for
Public Works Construction, North Central Texas”. These Special
Provisions are additional and modify the “Standard Specification”

Table 8.4: Revisions to NCTCOG’s Division 400 Roadway Maintenance &

Rehabilitation

Standard
Specification

Revised | ltem No. Description
401. CRACK SEALING
401.1. General
401.2. Materials
401.3. Methods
401.4 Measurement and Payment
402. PAVEMENT CUT, EXCAVATION AND REPAIR
402.1. General Requirements
402.2. Minimum Size of Repair

(1) 402.3. Sawing

402.4. Replacing Paved Surfaces
403. ASPHALTIC PAVEMENT REPAIR
403.1. Description
403.2. Materials and Mixing
403.3. Methods
403.4. Measurement and Payment
404. SURFACE TREATMENT
404 .1. Description
404.2. General
404.3. Slurry Seals and Micro-(Re)Surfacing
404 4. Bituminous Surface Treatment (Chip Seal)
405. ULTRA THIN CONCRETE PAVING (WHITETOPPING)
405.1. Description
405.2. Materials
405.3. Construction Methods
405.4. Measurements
405.5. Payment
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ITEM 402 PAVEMENT CUT, EXCAVATION AND REPAIR

402.3 Sawing
402.3.2. Equipment
Revise second paragraph to read:
Saw blades shall make a clean, smooth cut, producing a grove a

minimum of 3/8-inch wide and to the full depth required by these specifications
or as shown on the plans.
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7.5 Division 500 Underground Construction & Appurtenances

NOTE:

The (1) symbol specifies that this item is also covered in the City of
Rockwall's “Special Provisions” to the “Standard Specifications for
Public Works Construction, North Central Texas”. These Special
Provisions are additional and modify the “Standard Specification”

Table 8.5: Revisions to NCTCOG’s Division 500 Underground Construction &

Appurtenances
Standard
Specification
Revised | Item No. Description
501. UNDERGROUND CONDUIT MATERIALS
501.1. General
501.2. Clay Wastewater Pipe
501.3. Vitrified Clay Pipe for Micro-tunneling, Slip-lining, Pipe
Bursting and Tunnels
Q) 501.4. Concrete Pressure Pipe and Fittings
(2) 501.5. Reinforced Concrete Wastewater Pipe With Rubber
Gasket Joints
501.6. Reinforced Concrete Culvert, Storm Drain, Pipe and Box
Section
(2) 501.7. Ductile-Iron Pressure Pipe and Fittings
501.8. Ducti