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City of Sugar Land Design Standards

1.0 GENERAL AND PROCEDURAL REQUIREMENTS

1.1 General

1.1.1 Purpose

These Standards describe the general requirements, procedures and technical standards for the
preparation of construction plans and supporting documents required to gain project approval
from the Gty of Sugar Land.

These Standards are intended to represent the minimum level of engineering practice required for
projects in the City and provide a starting point for rational engineering design. The City
Engneer may require specific design elenseim addition to those contained in these Standards,

to address unique public safety or other issues at a specific project site.

1.1.2 Definitions

Unless specifically defined below, all words and terms used in this document carry their
commonly associated maangs relative to the context in which they are used. When consistent
with the context, words used in the present tense include the future, words in the plural include
the singular, words in the singular include the plural, and terms expressing geha#e the
gender not stated.

Access Easement. An easement designated on the final plat which provides access to platted
tracts excepting singlamily and Twefamily Residential. The easement shall be privately
maintained.

City Engineer. The City offcial granted this title as defined in the Development Code or their
authorized representatives.

Collector Streets Street routes that have short travel distances and collect traffic, from inner
city streets and funnel it into arterials or other coliecitreets as identified in the Master
Thoroughfare plan or an approved TIA.

Commercial Driveway Approach. The portion of a driveway within the public right-way

that provides access to property on which an office, retail, commercial center, ddiagbui
having more than three dwelling units is located or any driveway approach which accesses
property that is primarily used for a no@sidential purpose.
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Dead End Street. A street, other than a ede-sac, with only one outlet.

Dead-End Waterline. Any waterline having only one ti@ to another waterline. Waterlines that
loop and tie back into themselves are still considered dead end waterlines.

Design Analysis The narratives and calculations necessary to explain and support a project
design.

Design Engineer. The Professional Engineer in responsible charge of the design of a public
infrastructure or other project within the City or its ETJ.

Development. A planning or construction project involving substantial property and usually
including thesubdivision of land and a change in land use character.

Development Review Coordinator. The City staff person responsible for accepting and
traki ng pl at s, construction plans and other S L
proposed project.

Drawings. Plan, profile, detail, and other graphic sheets to be used in a construction contract
which define the character and scope of the project.

Easement. This term shall mean an encumbrance on private propertetiidesan entity to
specificuses and rights.

Final Plat. A map or drawing of a proposed subdivision prepared to meet all of the
requirements for approval by the Planning and Zoning Commission. Distances shall be accurate
to the nearest hundredth of a foot. The final plat of anyttatt, or parcel of land shall be
recorded in the records of Fort Bend County, Texas. An amended plat is also a final plat.

Pavement width. The portion of a street available for vehicular traffic from back of curb to
back of curb.

Professional Engireer. An engineer currently licensed and in good standing with the Texas
Board of Professional Engineers.

Professional Land Surveyor A surveyor currently registered and in good standing with State
of Texas Board of Professional Land Surveying.

Regulatay Entity. A regulatory entity is a state or local governmental entity whose regulations
or requirements may affect a projectbs desigr
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but are not limited to Fort Bend County, water authorities, river atits) subsidence districts,
levee districts, and municipal utility districts.

Review Authorities. The authorized representatives of
sections responsible for reviewing and approving calculations and drawings foic publ
infrastructure projects including design and construction contracts with the City.

Specific Approval. A written approval from the City Engineer for a deviation from these

stendards in the design and/or construction plans for a project within the dCitits
extraterritorial jurisdiction.

1.1.3 Approval required

Construction plans for projects within the C
approved by the City Engineer.

All approvals required in these Standards are the responsilfilibe goroject owner. Failure to

obtain appropriate approvals may be grounds for suspension of construction until appropriate
approvals are granted.

1.1.4 Construction Plans Required

Construction plans for all infrastructure projects that connect to, affeeffect the public
infrastructure shall be approved by the City of Sugar Land as required by City ordinance.

1.1.5 Compliance with City Ordinances Required

All projects that are required to conform to these Standards shall also be in compliance with all
applicable ordinances in the City. Projects should be reviewed for compliance with the
following list of ordinances as applicable.

A. Subdivision

B. Zoning

C. Flood Plain Management

D. Traffic
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E. Sign
F. Water and Sewer

It is the responsibilityf the Design Engineer to review and determine the applicability of City
ordinances to the project. It is the responsibility of the City Engineer to review the project and
advise the Design Engineer of noompliance with applicable City ordinances anésth
Standards. The City Engineer has the discretion to require compliance with any existing City
ordnance before approving the projectds constru

1.1.6 Compliance with other laws and regulations

All construction plans and supporting documentasiball conform to the requirements of these
Standards and the regulations of all Federal, State, County, and Local entities having jurisdiction.

1.1.7 Preliminary Meeting

The Development Review Committee and City staff will make themselves available for a
prdiminary meeting to discuss a proposed project with the Design Engineer and owner. This
preliminary meeting may be scheduled with the Development Review Coordinator prior to
submittal of any documents for review. The purpose of this meeting is to dibeupsoject
concepts and to establish the status of requirements and issues that may be pertinent to the
project. A preliminary meeting is not required.

1.1.8 Right of Way and Utility Service Coordination

The Design Engineer is responsible for researchinggdit-of-way utility service providers with

an interest in the project site. The Design Engineer or owner is responsible for proper
coordiretion with each utility service provider with an interest in the project site. All rights of
way and utility serie easements must be properly reflected on plats and construction plans.
Rights of way holders and utility service providers at a project site may include but not be
limited to the following entities.

A. City of Sugar Land
B. Fort Bend County Enginee

C. Fort Bend County Drainage District
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D. Texas Department of Transportation
E. Alltel Sugar Land Telephone

F. Center Point Energy

G. Reliant Energy

H. Municipal Utility Districts

I. Levee Improvement Districts

J. Cable Television Compies

K. Railroad Companies

L. Pipeline Companies

1.1.9 Capacity Allocations

1.1.9.1 Water and Wastewater Services

The owner or Design Engineer wil/l notify the
capacity requirements, expressed in equivalent siaghdy connections (ESFC). If the City

dt er mines that a developmentds <capacity requi
Citydéds water or wastewater system, the City n
those impacts to determine if tigiation measures are necessary. Alternatively, the owner will
rembur se the City for its costs associated wit
Mitigation will be required in order for the City to maintain adequate levels of water or
wastewater service, including flow rates, pressure, and other service characteristics, or to comply
with the Cityés regulations, City master plan
required additional analysis may include running hydraulidet®or determining the impact to

the downstream sanitary system from increased flows, as required by the City. Implementation

of the mitigation measures will be the responsibility of the owner.
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1.1.9.2 Drainage

Prior to beginning construction of a projeatcurrent commitment of drainage capacity for the
proposed development, including the status of any drainage fees that may be due or have been
paid, will be required. The commitment shall be issued by the Fort Bend County Drainage
District or the City ad a copy must be furnished to the City Engineer.

1.1.9.3 Traffic

The City may require trip estimates for proposed development. The trip estimates shall be based
on the | atest version of the I nstitute of T
MA NUA L 0 he trip ledtimates exceed 100 trips per hour during peak hours, the City may
require a traffic impact analysis to determine necessary traffic mitigation measures to maintain

the required intersection level of service. The City may also require a traffacirapalysis if

the City Engineer determines that one is justified by special conditions.

1.2 Design Review Procedures for Public Infrastructure Projects

1.2.1 Initial Submittal

Submit five (5) copies of construction plans and supporting documentation to teRraeent
Review Coordinator for review. Plans will be circulated to appropriate Departments and
comments will be returned to the Design Engineer in a timely manner. When plans are
submitted that conform to these Standards, without a Specific Approvalr@ance request, the
Develpment Review Coordinator will endeavor to return comments no later than fourteen (14)
working days after the submittal date.

1.2.2 Approval Letters

1.2.2.1 Utilities

Submit approval letters for all plats from all public and privatetig#iand other entities affected
by the project. The approval letter shall state that service will be available to the project, where
appropriate, and that there is no objection to the project. It is the responsibility of the design
engineer to coordinatevith public and private utilities to address conflicts with existing utilities.
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1.2.2.2 Government Agencies

Confirmation in writing of preliminary approval by the Fort Bend County Engineer, the Fort
Bend County Drainage District Engineer and any other affeajedcy shall be provided to the
City, when a facility owned or operated by the agency is affected.

1.2.3 Final Submittal

After all City comments have been adequately addressed, submit one set of Mylar reproducible
drawings and two (2) sets of copies of tal construction plans to the Design Review
Coordnator. A City of Sugar Land approval signature block shall be provided on each set.

1.2.4 Final Approval

The reproducible construction plan set will be signed by the City Engineer or their designee,
typically within two (2) weeks.

The reproducible plan set for all traffic signal and ¥Efated projects shall include a signature
block for plan approval by the Traffic Engineer.

1.2.5 Recording

All separate or special easements thay iva required for construction shall be recorded in the
Fort Bend County Official Records, subject to the surety clause requirements of the City of
Swar Landbés Devel opment Code Subdivision Regul

1.3 Construction Procedure Requirements for Public Infrastructure Projects

1.3.1 Pre-Construction Meeting Required

Prior to the start of construction, a gre@nstruction meeting must be conducted for each project.
The Design Engineer must request that the City schedule-@ops¢ruction meeting. The City
will conduct the pre&onstruction meeting within 5 working days of the request. A City
representative must attend the prenstruction meeting.

1.3.2 Start of Construction
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Construction shall not begin until construction plans are signed by the City of Sugar Land.
Construction shall not begin within an existing easement or-offwtay until all permits and/or
any rightof-way use agreements are negotiated between the parties.

The Design Engineer or contractor shall notify the City at least-@giyt (48) hourgrior to
beginning construction. The City will make periodic inspections of the construction.

1.3.3 Construction Representation Required

Full time construction representation by the Design Engineering firm or its project team shall be
provided during constrtion of public utilities in accordance with the requirements of the
creation ordinance for any utility district.

1.3.4 Progress Notifications

The City shall be notified at least one City working day or twdaoty (24) hours, whichever is
earlier, prior to eeh time concrete is placed on the project, all pipe/manhole inspection tests,
bacteriological tests and other tests includinggtaale and concrete, that may be required.

The City shall be notified at least foryght (48) hours or two city workingagts, whichever is
earlier, prior to initial and final inspection of the project. The City staff will be present during all
initial and final inspections.

1.3.5 Plan Revision Requests

Design changes from approved construction plans shall be approved byytlan@ineer. The
Design Engineer will submit plan revision requests in writing to the Development Review
Coordinator. The City will respond in writing within five (5) working days. In lieu of this
process, the City Engineer may, at his discretionywaian revisions to be reflected on-Bsiilt

plans.

1.3.6 Record Drawings

After completion of the project and as a condition for initial acceptance, the Design Engineer
shall provide the Development Review Coordinator one set of reproducible recordgdrawwih

one copy of the record drawingsnd el ectronic files of the proj
in section 1.4.2 B and 2.4.1Record drawings shall reflect the facilities constructed and all
significant horizontal and vertical changes made fitbm approved plans during constructidn.
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the drawings included a grading plan, the grading plan in the record drawings must reflect as
built elevations established by a survey completed under the supervision of a licensed
professional land surveyor.

1.3.7 Other Records

For all projects, all delivery tickets for all materials (e.g., concrete, cement stabilized sand) shall
be maintained by the contractor and shall be made available for review by the City. These
delivery tickets shall be maintained for a imium of one year from initial acceptance of the
project.

An approved subdivision plat and applicable easements shall be recorded in the Fort Bend

County Plat Records and in the Fort Bend County Official Records, subject to the surety clause
requremens of the City of Sugar Landds Devel opment

1.4 Approval and Acceptance of Public Infrastructure Projects

1.4.1 Approval Required before placement in Service

Public Infrastructure projects shall have received final approval of thep@ityto placing any
project facilities in service for use by public.

1.4.2 Initial Acceptance

Initial acceptance by the City shall be granted in writing when the following items are complete:

A. Construction is completed in accordance with the approvedtromtion plans and the
outstanding punch list items have been completed;

(A) (1) - Follow-up inspections of all public infrastructures shall be scheduled within 60 days

of the initial inspection. A complete-iaspection and a new punch list may be resgliafter
the sixty (60) day period.

B. All record drawings in the specifie@lS, Scanned TIF Image and eitheD&N, DWG
(AutoCAD) or DXF (Drawing Exchange) formats specified in section 2.4.has been
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submitted to the City and the Design Engineer tadified the record drawings are
complete and correct;

C. All bond requirements, as detailed in 1.4.3, for the project have been met and copies of
the bonds have been provided to the City;

D. All other public entities having jurisdiction over theojact have given their approval of
the project with copies of the approvals provided to the City, and

E. The City has received a certification from the Design Engineer that all materials installed
in the project are complete in place in accordance \pitinaved plans and specifications.

F The City has received the final cost documentation including all bid component and field
changes.

1.4.3 Final Acceptance

Public works projects within the City of Sugar Land and extraterritoriasdiation will be
subject to a minimum one (1) year maintenance period. An inspection prior to the end of this
maintenance period will be scheduled and conducted by the City and all other entities having
jurisdiction. The developer must furnish a strigit layout to the City as a condition for final
accetance. All facilities, including street lighting, shall be operational and in good condition at
the time of this inspection.

The City will grant final acceptance to a project in writing after thipeson and all punch list
items identified in the inspection are completed.

1.5 Right-of-Way Use Permits

1.5.1 Right-of-Way Use Permit Requirements

The requirements for Rigltf-Way use permits are outlined i
Ordinances.

1.5.2 Project Plans Required
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The owner or authorized agent shall submit project plans and supporting documents as requested
by the Rightof-Way Manager in order to receive a RigtitWay use permit. The owner of a
project shall be responsible for location of adiiéies in the area of construction. All disturbed

areas within the public Rigidf-Way are to be restored after construction.

1.5.3 Private Facilities

Private facilities permitted within a public Rigbf-Way shall be the maintenance responsibility

of the private entity. If private facilities are not maintained in good order, the permit shall be
void and the facilities shall be removed at the expense of the private entity. Upon request of the
City of Sugar Land, or entity having jurisdiction, faciliticka# be removed, relocated or
replaced at no cost to the City of Sugar Land.

1.6 Easements

Minimum easement requirements are set for in the Sugar Land Development Code Subdivision
Regulations.

1.7 Abandonment of Facilities

If a new project will abandon exisgy facilities, the plans shall provide for the appropriate
abandonment of these facilities.

1.7.1 Mains

Abandonment of utility mains in private easements shall consist of filling the main with grout or
slurry. The grout or slurry must be capable of being mdripto place. The construction plans
shall include details of the method proposed for abandoning all other mains.

1.7.2 Manholes

All abandoned manholes shall be removed to a level not less than four feet below grade. All
inlets and outlets shall be securplygged and the structure filled with stabilized sand.
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1.7.3 Lift Stations

Lift stations shall be abandoned by removal of all pumps, motors, couplings, valves, and controls
from the dry well and all appurtenances above finished grade. Both the wet wellyandll

shall be cut down five feet below grade, filled with cement stabilized sand, and covered with top
soil to grade. The associated force main shall be properly abandoned, including cutting and
plugging both ends and grouting the main. The liictesite shall be reegetated.

1.7.4 Other Utility Facilities

All other utility facilities to be abandoned shall be noted on the construction plans and the
procedures for abandonment included in the Construction notes.

1.8 Variances, Specific Approvals, and Approved Products List

1.8.1 Maintenance & Amendments

These Design Standards shall be maintained, amended, and kept current by the City Engineer in
accordance with the requirements of the Sugar Land Development Code Subdivision
Reguktions.

1.8.2 Specific Approvals

Plans that do not conform to the requirements of these Standards shall not be approved without
first obtaining a Specific Approval for each deviation. Specific Approvals must be approved by
both the City Engineer and the City Manager.

Requests for SpeatfiApprovals shall be submitted to the City Engineer in a detailed written
request and shall only be authorized in writing. A request for Specific Approval shall be
submitted with the project plans and must include sufficient supporting documentatitowto al

the City Engineer to make a wdtiformed decision. If additional information is needed, the

City Engneer will inform the Applicant or Design Engineer of the additional information
required, and may require such additional information or data tdagbedsand sealed by a
Registered Profsional Engineer to support the request, if necessary. The City Engineer will
have fifteen (15) business days to respond to
merits of the request, a request foore information, or a notice detailing when action will be
taken on the applicantbés request.

The City Engineer shall evaluate each request in accordance to the following criteria:
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A. The performance of the proposed design is equal to or better thaesiba dequired by the
Design Standards.

B. The performance of the proposed design requested for Specific Approval accomplishes the
intent of the Design Standards.

C. The Specific Approval must be consistent with current engineering best practices; and

D. The Specific Approval will not be detrimental to the public safety.

After review, the City Engineer will issue a Letter of Specific Approval or a letter of denial for
each Specific Approval request.

An applicant may appeal the determination of the Eigineer to the Executive Director of
Community Development. All appeals must be prepared and sealed by a Professional Engineer
Registered with the Texas Board of Professional Engineers. The Executive Director can either
uphold the determination of thet€iEngineer or may require the City Engineer to reconsider the
determination in light of specific points raised by the Executive Dire@ecisions of the
Executive Director can be appealed to the City Manager in the same manner as appeals from the
City Engineer. The City Manager's determination is final. When considering an apeeal, t
Executive Director or City Manager will each have fifteen (15) business days to respond to the
applicantds request, ei ther wi t hequast fdreanore s i on
infformat i on, or a notice detailing when action wi

Construction work related to any Specific Approval item shall not begin until the City has
granted approval in writing. Any work that proceedthaiit a written Specific Approval will be
subject to removal and replacement in accordance with these Standards.

1.8.3 Approved Products List

The City Engineering Department will maintain an Approved Products List. The Approved
Products List will contain matials and manufactured items that have received prior Specific
Approval for use in construction of a project. Items not appearing on the Approved Products
List shall not be used for construction of projects within the City or its extraterritorial pirtsdi
without a Specific Approval unique to that project.

The Approved Products List may be expanded to include additional items at the discretion of the
City Engineer.

New products proposed for approval shall be locally available from a reputabléesupfl

complete submittal of information regarding the proposed approved product and samples of the
product shall be submitted to the City Engineer for review. The City Engineer and Public Works
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Department will review the product information and makestemination on inclusion of the
proposed product. If recommended for inclusion, the final approval of the product for inclusion
on the Approved Products List will be granted by the City Engineer.
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2.0 CONSTRUCTION PLAN SHEETS AND GRAPHICS REQUIREMENTS

2.1 Construction Plan Set

2.1.1 Required Sheets

Coversheett A copy of the fASeed Cover Sheet Fileo c
of fice. The cover sheet shall Il nclude a vi

/| architecsdsandmphomaddnember; the engineer
standard signature block and an index to all plan sheet numbers.

Vicinity Map : Each set of plans shall include a map showing the location of the project within

the City or its ETJ. The map shall show an area sufficient to locate the project relative to the
closest intersection of two major collectors or arterials. If appropriate, the map should also show
nearby features of interest or a sensitive nature. These items may inaluate bot limited to

schools, churches, parks, playgrounds, etc.

ci
0s

Final plat: for Record Drawings, the recorded plat shall be included here.

2.1.2 Sheets to be included as Applicable

Drainage Area Map

Drainage Calculations

Detention Pond Plan

Drainage Detils

Traffic Control and Pavement Marking Layout
Lot Grading Plan

Paving and Sidewalk Layout Plan

Utility Layout Plan

Utility Plan and Profiles
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Specific Construction Details
Key Drawings: In addition to plan and profile sheets, each set of oactstn drawings should

include paving and utility key drawings indexing specific plan and profile sheets if the project is
of sufficient size.

2.2 Drawing Requirements

2.2.1 Drawing Size

Plans shall be standard tweithyee inch by thirtysix inch (23" x 36") Ederal Aid Sheets or
twenty-four inch by thirtysix inch (24" x 36") overall dimensions.

2.2.2 Engineering Certification

The seal, date, and original signature of the Design Engineer responsible for preparation of the
plans is required on each sheet in adaoce with the rules and regulations of the Texas State
Board of Professional Engineers. The engi nee
rules and in a format that will reproduce on prints.

2.2.3 Standard Scales

The standard scales permitted ftarns and profiles are as follows:
A. Arterials or Collectors or special intersections/ situations:
Arterials:
1" = 4' Vertical; 1" = 40" Horizontal
Collectors:
(a 10 = 26 Vertical; 160 = 206 Horizont a
suficient detail).
B. Minor streets and utility projects:

1" = 5" Vertical; 1" = 50" Horizontal
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or
1" = 4' Vertical; 1" = 40" Horizontal

C. Key Drawings (Index Layouts):
1" =100"or 1" = 200' ( Horizontal)

The scales described above dre minimum allowable. Larger scales may be used to show
details of construction as required or approved. Deviations to these scales must receive Specific
Approval of the City Engineer.

2.2.4 Survey Control

At a minimum, a bench mark elevation and descriptsorequired on each plan and/or profile
sheet to indicate the ability to maintain appropriate spatial control of the work.

owners/Design Engineers shall utilize GPS Technology (survey grade GPS) to acquire
permanent benchmarks for all development.

2.2.5 Stationing

Stationing must run from left to right except for short streets or lines originating from a major
intersection where the full length can be shown on one sheet. Do not place match lines in
intersections.

2.2.6 North Arrow

A north arrow is required onlgllan sheets and shall be oriented either upward or to the right.

2.2.7 Legend Required

All plans shall include a legend describing standard symbols.

2.2.8 Reproducible Drawing Requirements
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Plans prepared for the City of Sugar Land shall be prepared using patrmdnghotographic
or other approved process on Mylar.

2.2.9 Property Boundaries Required

All property ownership and easement information must be shown on the construction plans.
When ownership, easement, and rightvay recording information is not showon the plat
included in the plans, this information will be shown on the construction plan sheets. Show all
lot lines, property lines, rightf-way lines, and easement lines for all easements, existing and
proposed.

2.2.10 City Standard Details

Standard Citydetails shall be used for all applicable situations unless a Specific Approval or
Variance is approved by the City Engineer.

2.3 Features

2.3.1 Roadways

If a roadway exists where plans are being prepared to improve or construct new pavement or to
construct a ulity, this roadway shall be labeled as to its existing width, type of surfacing, and
base thickness, if available.

Roadway plans shall be drawn to accurate scale and show proposed pavement typical cross
sections and details, lines and grades, and atieg topography within the street rigbt-way.

At intersections, the cross street shall be shown for a sufficient distance in each direction along
the cross street to depict the design of adequate street crossings.

Grades shall be labeled for the tafjcurb except at railroad crossings.

Curb return elevations and grades for turnouts shall show in the profile.

Gutter elevations are required for vertical curves where a railroad track is being crossed.

The surface elevation at the property line dealsting driveways shall be shown in the profile.
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Station all esplanade noses affected by proposed construction, both existing and proposed.

Stationing shall be provided for all points of curvature, points of tangency, radius returns and
grade changeoints of intersection in the plan view. Additionally, stationing shall be provided
for all radius returns and grade change points of intersection in the profile view. The elevations
of all stationed points must also be provided in the profile view.

2.3.2 Ultility Lines

All utility lines four inches (4") in diameter or larger within the rigiftway or construction
easement shall be shown in the profile view. All utility lines, regardless of size, shall be shown
in the plan view. Resolve all known conflicdEproposed utilities with existing utilities.

2.3.3 Ditches & Culverts

Show flow line elevations and direction of flow of all existing ditches and related driveway
culverts.

2.3.4 Natural Ground & Profiles

Show natural ground profiles along the centerline ehe#htof-way or easement line except
as required below. When there is a difference of 0.50 feet or more from onefrighy or
easement line to the other, show dual Hgitvay profiles.

2.3.5 Special Structures

Details of special structures not coseérby approved Standard Details, such as stream and gully
crossings, shall be submitted in advance to the Engineering Department for approval. Once
approved, special structures shall be detailed and noted on the plans.

2.4 Graphic Standards

The graphic stadards for the City of Sugar Land are described in this section. Additional more
detailed information related to the graphic standards can be found in Appendix A.
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2.4.1 Electronic Submittals

The City requires electronic submittals of all project plans and.platl electronic submittals
are to be provided on CD ROM ar DVD and comply with the following:

A. GIS FORMAT:

GIS submittal shall be in the format being used by the City GIS plan, at the time of submission,
including all attribute fields. Contathe City of Sugar Land Public Works GIS for current GIS
format.

B. SCANNED IMAGE FORMAT:

Scanned image submittal shall be in full size, 300 dpi tiff image (.tif) format. Only one
sheet per tiff image shall be allowed and sheets shall be scarplad set sheet order.

C. AUTOCAD & MIRCOSTATION FORMATS:

1. Drawings are to be provided in AutoCAD drawing (.dwg) or drawing exchange (.dxf)
format.
2. Data Layers shal/l be structured as outlin

(Section2.4.2). Each layer shall only include line work and text pertaining to that layer.
Files not structured as requested will not be accepted.

3. All data shall be provided in true scale (1:1 ratio)
4. All data shall be geoeferenced using either benchmkgor GPS points within the data.

5. All coordinate data shall be in Texas South Central Zone (4204), State Plane, North
American Datum 1983, survey feet.

6. Reference Section 3.7 for vertical datum requirements.
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2.4.2 City of Sugar Land AUTOCAD & MIRCOSTATION Drawing Layer Descriptions

# Layer Name Description

1 CL Centerlines of Roads/Streets

2

3

4 BOUNDARY Exterior Plat Boundaries; Subdivision Boundaries

5 BUILDINGFP Building Footprints

6 BUILDNGLN Building Lines

7

8

9

10

11 DRAINAGE Detention /Retention Ponds/Ditches

12 EASEMENT Easements Utility / Landscaping / Drainage

13 ETJ Extra Territorial Jurisdiction Lines

14 GAS Natural Gas Meters/ Gas Lines

15 HYDRO Creeks / Bayous / Rivers / Lakes / Ponds / Canalg

16 LOTLINE_EXI Existing Lot Lines / Reserves

17 LOTLINE_PRO Proposed Lot Lines / Reserves

18 LOTNOS Lot Numbers / Block Numbers

19 MATCHLN Match Lines

20 PVMNT_EXI Existing Pavement

21 PVMNT_PROP Proposed Pavement

22 ROW Right of Way Lines

23

24 SANSEWER_EXI Existing Sanitary Sewer Lines/ Lift Statio
Stacks/Manholes/etc

25 SANSEWER_PRO Proposed Sanitary Sewer Lines/ Lift Stati
Stacks/Manholes/etc

26

27 STORM_EXI Existing Storm Lines / Inlets / Manholes/etc

28 STORM_PRO Proposed Storm Lines / Btk / Manholes/etc

29 STREET _NM Street Names

30 SUBDIVNM Subdivision Names / Section Numbers
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# Layer Name Description

31 SURVEYDT Survey Data

32

33 TOPO Topographic Lines

34 UTIL EXI Existing Utilities

35 UTIL PROP Proposed Utilities

36 WATER_EXI Existing Water Lines/Mdr ant s [/ Va
37 WATER_PRO Proposed Water Lines |/
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3.0 GENERAL DESIGN REQUIREMENTS

3.1 Utility Locations

All utilities shall be underground with the exception of electric primary lines. The electric
primary lines (defied as feeders or three phase lines) shall be located around the subdivision
peimeter whenever possible. See Chapters 4, 5, and 6 for detailed design standards related to
Water, Sanitary Sewer, and Drainage utilities.

3.2 Cement Stabilized Sand for Bedding and Backfill

Cement Stabilized Sand that complies with the following is to be used for bedding and backfill
of utility lines within the City. The Sand must:

A. Be Portland Cement, Type |, ASTM C150.

B. Be clean, durable sand, with less than 0.5 perclayt lumps, ASTM C142; with less
than 0.5 percent lightweight pieces, ASTM C123; with organic impurities, ASTM C40,
and a plasticity index of less than six (6) when tested in accordance with ASTM D423
and ASTM D424,

C. Compact to ninetfive percent (95%Btandard Proctor Density (ASTM D2923 and
ASTM D3017%78) in lifts of eight inches (8") thick. Actual testing may be required by
the City Engineer.

D. Consist of at least one and emalf (1-1/2) sacks of cement per cubic yard of sand. The
cementsand mixture shall have a minimum unconfined compressive strength of one
hundred pounds per square inch (100 psi) in feitght (48) hours, when compacted to
ninety-five percent (95%) of Standard Proctor Density (ASTM D2%82and ASTM
D301778), without addional moisture control, cured and tested in accordance with
ASTM C31.
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3.3 Private Facility Locations

Private facilities shall not conflict with other facilities in the rigiitway and must be permitted
in accordance with 1.5.1

All private facilitiesin the rightof-way shall be located at least two feet (2") behind the curb and

all underground facilities in the riglof-way shall be located at least two and-tiadf feet (2.5')

below the top of curb on a public street. Landscape irrigation fagilitiay be located a
minimum of twelve inches (1206) below the top of

Landscaping within the public rigluf-way or adjoining easements shall not affect public
utilities or traffic visibility.

3.4 Crossings

3.4.1 Highway Crossings - All State and County Roads

State Highway crossings shall be constructed in conformance with the requirements of the Texas
Department of Transportation.

All utilities, except storm sewers, shall be encased in a steel pipe casing extending at least five
feet (5") from the oside edge of each service road or outside edge of pavement, across the right
of-way to a similar location on the other side of the highway. For highway or roadway crossings
with open ditches, the casings shall extend from fadiway to rightof-way.

Where additional rightf-way has been acquired or will be required for future widening, the
casing, where required, shall be carried to within ten feet (10") of each futureofigiay line.

3.4.2 Crossings of City Streets

All pressurized utility crossings mulse encased under the following conditions:

- Bored under any existing roadway.

- Crossing under a new street classified as an arterial or greater.
The encasement shall be a minimum of PVC pipe, SDR 26, as shown on the City of Sugar Land
Standard Details. Wed steel pipe may be substituted by Specific Approval.
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Crossings under existing concrete streets, other than arterials or larger, shall be constructed by
boring and jacking. PVC pipe shall be jacked into place using equipment designed for that
purpose. Water may be used to facilitate the boring and jacking operations. Jetting the pipe
main into place will not be permitted.

When conditions warrant an open cut across an existing street, a Specific Approval for the open
cut is required. All open cunistallations under existing or proposed streets shall be backfilled in

accordance with the Citydés Standard Detail s.

requirements of Section 3.2.

Bore, Jack, and Tunnel procedures and operations skalh laccordance with the Texas
Depatment of Transportationb6és current Standard

3.4.3 Railroad and Pipeline Crossings

All utility railroad and pipeline crossings shall have the approval of the easement holder and the
pipeline or railroad owner ihot the same. All crossings shall be designed in accordance with
any design conditions contained in the applicable approvals. Copies of the approvals are to be
submitted with the construction plans in accordance with Section 1.2.2.1.

3.4.4 Elevated Stream and Ditch Crossings

All elevated utility stream and ditch crossings shall be steel pipe and extend a minimum of
fifteen feet (15') beyond the last bend or to the 1adghtay line, whichever is greater. The
Design Engineer must perform hydraulic calculasido prove that the crossing does not increase
the water surface elevation of the stream or ditch.

Elevated support structures must be located a minimum of ten feet (10") from any existing or
proposed structure. Supporting lines on existing or propbsedes is acceptable if it is
demastrated that adequate structural capacity and sufficient clearance exists for installation
under the bridge. .

Design elevated crossings with the elevation of the bottom of the line above the low chord of the
nearest djacent bridge or a minimum one and dvadf feet (11/2") above the 10¥ear Flood

Plain elevation, whichever is greater. When crossing a ditch, approval letters from the
contrdling authority must be obtained and submitted in accordance with Sectigri1.2

All elevated crossings shall include air release valves, at the highest point of the line, and
pedestrian pipe guards. The Design Engineer shall provide sufficient span length to
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accommodate the cross section of future widening of the streamcbr ditinformation on
ultimate design is avi@ble. For separate line support structures, support the line on columns
spaced to accommodate the structural capacity of the pipeline considering deflection and
loading. The column support design must consateleast the following factors soil bearing
capacity, column spacing, and dead and live loadings. The Design Engineer must submit the
design calculations for support columns and their spacing.

3.4.5 Underground Stream and Ditch Crossings.

All underground seam and ditch crossings require a Specific Approval. At underground
crossings, provide a minimum five (5" feet of clearance above the top of the pipe to the ultimate
flow line of the ditch. The crossing shall have a sufficient cased length to accotantioela
ultimate future development of the stream or ditch. All lines shall be approved material with all
joints mechanically restrained and shall extend a minimum of fifteen feet (15" beyond the last
bend or to the righbf-way line, whichever is greater

3.5 Construction Safety

All construction within the City and its extraterritorial jurisdiction shall conform to the latest
revision of all applicable OSHA regulations.

3.6 Street Lighting

A. The installation of street lighting is required by the Sugar LanceD@pment Code, Sec.
5-35(b)(4)

B. The location of street lights will be designed by Center Point Energy and reviewed and
approved by the City of Sugar Land.

C. Private lighting systems are not permitted within the City of Sugar Land and its
extrateritorial jurisdiction

D. Street lights shall be designed in accordance with the requirements set out in Appendix E.

3.7 Bench Marks

An iron rod benchmark shall be placed within every subdivision that is less than five (5) acres in
size with X and Y coordinates (3rd ordar better). An existing National Geodetic monument
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shall be identified as a reference point. If there is an existing rod which meets these
requirements, that rod may be used to satisfy this design requirement.

A permanent benchmark shall be set inrgwibdivision five (5) acres in size or greater with X,

Y and Z coordinates. Every effort shall be made to create the monument such that it can be GPS
observable (no trees or overhead obstructions). An existing National Geodetic monument shall

be identiied as a reference point and indicated upon the City of Sugar Land Survey Sheet (see

Figure 2). The bench mark shall have an elevation based on the National Geodetic Vertical

Datum of 1929, 1973, and adjusted to the most current datum.
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A permanent bench mark shall be required near the entrance of the subdivision. The concrete
footing for the bench mark shall be eight inches (8") in diameter and three feet (3') deep.
Concrete shall be reinforced with two number four ¢4) steel rebar. Alteately the disc may

be set in a spillway, headwall, or lift station. All permanent bench mark locations shall be
provided with ties to existing monuments including X, Y, Z coordinates using the Texas State
Plane Coddinate System, South Central Zone, atNAD 83 and NAVD 88. The benchmark

shall be located in an area that allows public access, is out of the path of traffic, and is near an
area that a surveyor/engineer can safely park a vehicle. All permanent bench mark elevation and
horizontal locatiordata shall be certified by a registered professional land surveyor, and meet the
Texas Society of Professional Surveyor Association standards for a Category 8 TSA Third Order
Vertical Control Survey. The benchmark installation requires a Specific Approval

Construction plans, record drawings, and digital CAD data must clearly identify locations of
existing permanent benchmarks and iron rod benchmarks. Construction plans, record drawings,
and digital CAD data must also contain a complete description, ceidinates, elevations,
datum, and adjustment dates of each permanent and iron rod benchmark.

3.8 Flood Plain

All construction projects shall comply with the requirements of the National Flood Insurance
Program and the Cityos Ftiors eahtaired imSerteon aof they e nt i
Development Code as well as the regulations of all other Regulatory Entities having jurisdiction.

All construction within the regulatory floodplain must apply for a floodplain development
permit. Construction within tb floodplain is prohibited until this permit is approved by the
City's Floodplain Administrator.

Questions related to flood maps, map revision
Administrator.

3.9 Geotechnical Requirements

This section desibes the minimumgeotechnical investigation requirements for design of
utilities and streets within the City and its ETJ. Data from earlier project design activities can be
used if the data is sufficient and of a reliable nature.

A geotechnical investagion by borings is required for design of:

e Underground utilities using open cut methods.
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Underground utilities to be bored beneath existing streets, pipelines or other obstructions
or structures.

Street paving.
Construction which could affect the gty of adjacent structures, with the exception of
utilities at a depth less than 5 feet, interconnections such as service connections, and

meter vault installations.

Detention ponds, lakes and/or dual amenity facilities.

When necessary based on projégbe and requirements, investigations shall include the
installation of piezometers when boring logs indicate wdearing layers. When piezometers
are nstalled the Design Engineer must ensure:

3.9.1

At a minimum, that water levels are measureeh@drs afér initial installation and just
prior to removal and grouting,

That piezometers are spaced no greater than 2500 feet apart, and

That piezometers are abandoned in accordance with all applicable regulations.

Investigation Recommendations

The findings ad recommendations that are to result from a geotechnical investigation are
dependent upon the project type and shall consist of at least the following:

A.

Opencut Trenches: Bedding, backfill, excavation wall and botsiability, thrust
restraint, groundvater control requirements at boring locations, dewatering method, and

flexible pipe design parameters.

Auger Installation: Soil design parameters, ground stability, auger pit excavation stability,

and dewatering recommendation.

Appurtenance: Bearg capacity, lateral earth pressures, excavation stability, and

dewatering.

Open Channel: Slope angle or slope ratio, setback distance, and erosion protection.
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E. Rigid paving: pavement thickness, minimum steel reinforcing, and Lime Series tests with
recommended sub grade treatment.

F. Flexible paving: design Structural Number (SN), pavement section thickness, and Lime
series tests with recommended sub grade treatment.

G. Pavement Overlay: recommendations for rehabilitation.

H. Detention Ponds: 8pe stability analysis, seepage/permeability analysis.

3.9.2 Other Requirements

All projects requiring a geotechnical investigation shall include a reconnaissance fault study to
evaluate the potential for known active faults that may impact the projece pfafect is part of

a larger tract for which a reconnaissance fault study is available, the results of the study on the
larger tract may satisfy this requirement.

For privately funded subdivisions in the City or subdivision developments in the ETdjegrov
representative soil borings for all utility lines that conform to the spacing and minimum number
requirements below. In cases where a development has conducted an area wide geotechnical
investigation, borings that are located within 250 feet of tb@geed lines may be used in lieu

of specific project borings.

Borehole sampling and testing for granular and cohesive soils shall include obtaining
undisturbed Shelby Tube samples in cohesive soils and Standard Penetration Td3argglit
samples in gmular soils. . Continuous sampling shall be performed to a minimum depth of 10

feet, and at oot intervals below that depth. Additional samples shall be obtained at strata
changes mcountered within the standaref@&ot sampling intervals.

3.9.3 Boring and Sampling Requirements

3.9.3.1 Water Main, Sanitary Sewer, Storm Sewer, and Box Culverts

The following are minimum requirements for frequency and depth of borings for water main,
sanitary sewer, storm sewer and box culvert projects.

A. Frequency: For Ope@ut Construction and Auger Pits, soil borings shall be made at a
spacing of not greater than 500 feet with additional borings at closer spacing to better
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define areas of inconsistent stratigraphy. Make borings within an offset distance of no
more than 20det from the centerline alignment of the utility line or at the location of the
proposed structure.

B. Depth: For OperCut Construction, boring depths shall be:

1. Trench depth plus five feet for trenches up to 10 feet deep.

2. Trench depth plus ten feftr trenches from 10 to 25 feet deep.

3. One and one half times trench depth for trenches greater than 25 feet deep.
4, Bore an additional 5 feet if the last planned sample is in viba@rning sand,

C. For Auger Pits, boring depth shall be auger pit dphik five feet.

3.9.3.2 Lift Station Projects.

In addition to spacing and boring depth requirements of Section 3.9.3.1, at least one boring must
be made within 20 feet of the proposed center of a lift station. For lift stations 30 feet in
diameter or larger, rake one boring at the center and add borings around the periphery at a
maximum spacing of 50 feet.

For projects within the City, the boring shall extend to:

1. A depth of B below the bottom of the lift station, or
2. A depth of 0.75 D below the bottoaofi the lift station,

Whichever is greater, where: B is the width or diameter of the lift station, and D is the depth of
the lift station or excavation.

For projects within the Cityds ETJ, the borin
baseof the structure.

Install a piezometer within 20 feet of the center of the lift station. Read water levels 24 hours
after drilling and again at 30 days after initial installation

3.9.3.3 Open Channels.

Soil borings shall be made at a spacing of not greater 368 feet with additional borings at
closer spacing to better define areas of inconsistent stratigraphy.

For channel a depth less than or equal to 10 feet, extend borings feet below the ditch bottom to a
depth equal to the channel depth.
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For a channel epth greater than 10 feet and less than or equal to 20 feet, extend borings 10 feet
below the ditch bottom.

For a channel depth greater than 20 feet establish the boring depth to provide sufficient
geotebnical information for design.

Soils information equired for the design of culverts in roadside ditches less than five feet in
depth shall be obtained from soil borings made for the paving design, as described in Paragraph
3.9.3.4, Street Paving.

3.9.3.4 Street Paving

Soil borings shall be spaced not more th@f feet apart.

The depth of borings shall be at least 5 feet below the top of the curb fearwhrgutter
sections and 5 feet below the crown of the road for open ditch sections, or 5 feet below ditch
invert, whichever is greater.

3.9.4 Laboratory Testing

Laboratory testing should be conducted on soil samples collected from borings at appropriate
intervals as determined by the Geotechnical Engineer. These tests should be conducted by a
laboratory that is accredited by the American Association for Labgrdtocreditation (A2LA)

using the ASTM or similar standard testing methods recommended by the Geotechnical
Engneer.

Laboratory Tests may include but not be limited to the following:

ASTM D 4318i Liquid Limit, Plastic Limit and Plasticity Index of Soils

ASTM D 11407 Amount of Material in Soils Finer Than the No. 200 Sieve

ASTM D 2216i Laboratory Determination of Water Content of Soil, Rock arg@bb
Aggregate Mixture

ASTM D 4227 Particle Size Analysis of Soils

ASTM D 2487i Classification of Sof for Engineering Purposes

ASTM D 21661 Unconfined Compressive Strength of Cohesive Soils

ASTM D 2850 Unconsolidated Undrained Compressive Strength of Cohesive Soils in

Triaxial Compression

ASTM D 2435i One Dimensional Consolidation Properties of Soils

ASTM D 6981 Laboratory Compaction Characteristics of Soils Using Standard Effort
ASTM D 1883i CBR (California Bearing Ratio) of Laboratory Compacted Soils
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3.9.5 Site Restoration

Clean boring sites along the developed Aghtvay by removing cuttings anehud and other
debris. Fill ruts or pits in the ground to original conditions and elevation.

3.9.5.1 Abandonment of borings and piezometers:

Piezometers shall be abandoned in accordance with TCEQ Rules. At a minimum, backfill
boreholes with cement grout, usirtbe tremie method if required. Boreholes or piezometers
installed in known contaminated areas, or in which contamination otherwise has been detected,
shall be abandoned in accordance with the ap
Rules.

3.9.5.2 Restoréion of cores through pavement:

Boreholes or other cored penetrations of pavements shall be restored with the same or equivalent
materials as the existing pavement. Larger
Standard Details for pavement rapa Do not restore the pavement until the borehole grout has
taken initial set to allow for settlement or shrinkage of the grout.

3.9.6 Geotechnical Report

If a geotechnical investigation is conducted, a report on the investigation must be prepared by a
Geotehnical Engineer licensed in the State of Texas and employed by a company that is
accedited by the American Association for Laboratory Accreditation (A2LA) and a copy of the
report provided to the City.

An example Table of Contents for a typical gabinical engineering report is as follows:
Summary
1. Introduction

2. Field Investigation
3. Laboratory Testing
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4. Site and Subgrade Characterization

5. Design Criteria and Recommendations

6. Construction Considerations and Montoring

7. Earthwork Recommendations
Attachments

41 Division 3, General Design



City of Sugar Land Design Standards

4.0 WATER SYSTEM DESIGN REQUIREMENTS

4.1 General

Water system design requirements are established based on land uses as established in this
section.

Construction and sizing of all water mains and appurtenances shall meet or exceed the
requirements of the &xas Commission on Environmental Quality (TCEQ), and conform to the
City of Sugar Land Master Water Plan. Copies of the Master Water Plan may be purchased
through the City of Sugar Land Engineering Department.

The Public Water System shall not extengidral the water meter. All construction to the meter
shall conform to these Standards. All private construction beyond the meter shall conform to the
requirements of the latest version of the building code adopted by the City of Sugar Land.

4.2 Overall System Layout

The layout and size of all water mains shall be consistent with the overall layout and phasing of
the current Water Master Plan for the City of Sugar Land. The layout of the overall system and
of all water mains within the City's extraterritdriarisdiction shall be approved by the City
Engineer. The overall water system shall be designed to maintain adequate pressure throughout
the system and shall provide maximum circulation of water to prevent future problems related to
odor, taste, or cofadue to stagnant water.

A source of fresh water shall be provided at each end or at multiple points in a subdivision.
Provide adequate circulation and place valves and fire hydrants, so that flushing of all mains will
be simplified.

Where a water maiis stubbed out for future extensions, place a valve to isolate theeddad
and provide no customer services from the emadiuntil it is extended. Provide at least one full
joint, and a standard twioch (2") blow off at the end of the main. For malagyer than 12
inches, two full joints may be required at the stub out.

When system layout reaches 25 lots a second feed line shall be constructed unless demonstrated
that a second feed line will become available during a subsequent phase of the dextelopme
Unless the development is within a MUD, the developer must provide a surety bond to provide
for design and construction of second feed. Surety expires when second feed is constructed. The
City may require the Design Engineer to verify that pressued water supply can be
maintained.
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4.3 Water Main Sizing and Materials

The City does not permit water mains and appurtenances in the following sizesn¢hrég"),
teninch (10"), fourteen nch (14" ) , and eighteen irialcdie ( 180)
|l isted on the Cityds approved products | ist.

4.3.1 Single Family Residential Areas

Water mains in Single Family Residential Areas shall have a minimum size as follows:

A. Two-inch (2") mains may serve a maximum of two (2) domestic, residential servic
connections. Twench (2") mains shall not exceed two hundred feet (200" in length and
shall be installed with a blow off at the end of the line. All4weh (2") mains require a
Specific Approval.

B. Fourinch (4") mains may serve a maximum of twe(20) lots when supported on both
ends by a larger main.

C. Six-inch (6") mains shall be a maximum of one thousand five hundred feet (1,500') long
when supported on both ends by eigith (8") mains or larger and shall have no more
than two (2) interradiate fire hydrants.

D. Eightinch (8") mains are required for mains over one thousand five hundred feet (1,500
long, or when three (3) or more intermediate fire hydrants are required.

E. Twelveinch (12") and larger mains will be required at looas established by the
Engneering Department.

4.3.2 Multi-Family Residential, Commercial and Industrial Areas

Water mains in MultFamily Residential, Commercial, and Industrial areas shall have a
minimum sizing as follows:

A. Minimum size of mains shall kex-inch (6").

B. Twelvei nch (12") and | arger mains wil|l be req
current Water Master Plan.

4.3.3 Dead-End Mains
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Deadend lines will not be allowed without Specific Approval.

4.4 Location of Water Mains

The recommended location for water mains within the rigifitway is five feet (5" from the
curb.

Water mains shall be placed along a uniform alignment within the-ofgivety. When
necesary, the water main may be deflected at a fire hydrant location to accotenpodper
installation of the fire hydrant. At all locations where a water main changes alignment, the
location of the water main shall be clearly shown on the construction plans. A minimum
distance of two feet (2') shall be maintained from the +oftway line to the outside edge of the
water line. Easements which contain multiple water lines shall maintain a minimum separation
of five feet (506) between | ines.

For new construction, any water main, except at a flush valve, located less than fiv&)feet (
from the road rightf-way line and within the rightf-way shall have a water line easement
adjoining the rightof-way. Water line easements adjoining a rghtvay for mains smaller
than twelve inches (12") shall have a minimum width of five f68t (For mains twelve inches
(12") and greater in diameter, the easement adjoining thedighay shall have a minimum
width of ten feet (10").

Water mains may be located within the esplanade section of boulevard type streets with a
Specfic Approval. Mains shall be located as near the centerline as possible to avoid conflicts
with future pavement widening.

Along streets with open ditch drainage, all tweilveh (12") and smaller water mains may be

located five feet (5') from the riglatf-way line, aml sixteen inch (16™) and larger water mains
shall be subject to a Specific Approval.

4.5 Clearance of Water Lines from Other Utilities

Water mains shall be designed and located to conform to the regulations of the Texas
Commssion on Environmental Quajit ( TCEQ) , Wat er Utilities
Regul ations for Public Water Systems.o (30 TA
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The minimum horizonal clearance between water mains and other utility lines is four (4) feet,

except for sanitary sewers where the desired clearamgee (9) feet. The City recognizes that

it will not always be possible to achieve these clearances and has developed the following
stendards to address the most commonly encountered exceptions for water main installation in
the proximity of new utilites and in proximity to existing utilities. Water main installations that

do not fit any of these standards require a Specific Approval.

4.5.1 Water Mains in proximity to New Utilities

When a water main is to be placed approximately parallel to a new saa@teey, if the desired
clearance of nine (9) feet cannot be provided, the sanitary sewer within nine (9) feet of the water
main must be constructed of pressure type pipe (ductile iron or PVC meeting AWWA
specifi@tions, having a minimum working pressureingt of one hundred fifty pounds per
square inch 150 psi or greater) and equipped watertight joints as used in water main construction.
The water main and sanitary sewer shall be separated by a minimum vertical distance of two (2)
feet, and a minimum hommntal distance of four (4) feet, measured between the nearest outside
diameters of the pipes, and the water main shall be located above the sewer.

Where the water main crosses a sanitary sewer, and that portion of the sewer within nine feet (9"
of the water main is constructed as described above with pressure type pipe, the water main may
be placed no closer than six inches (6") from the sewer. The separation distance must be
measured between the nearest outside pipe diameters. The water line dbalitbd at a higher
elevation than the sewer, and one (1) joint, a minimum of eighteen (18) feet long, of the water
main must be centered on the existing line.

When a water main crosses a utility other than sanitary sewer, and the desired cleararnce of fou
(4) feet cannot be provided, a minimum of six (6) inches of clearance must be maintained, and
the water main shall have one joint of pipe, a minimum of eighteen (18) feet long, centered on
the other utility.

4.5.2 Water Mains in Proximity to Existing Utilities

Where water mains are installed in proximity to existing sanitary sewers, every effort shall be
made to maintain nine feet (9') of separation between the outside pipe diameters of the two lines.
Where this separation cannot be achieved, the reasondenfidly documented in submittals to

the City Engineer. In these instances, the following standards are applicable.

Where a new water line is to cross or be installed approximately parallel with an existing sanitary

sewer, and the sewer has been congtd of pressure type pipe as described in Section 4.5.1, the
standard described in Section 4.5.1 applies.
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Where a new water main is to be installed approximately parallel with existing clay, truss, or
concrete gravity sewer showing no evidence of leakaygl the water line is installed above the
sewer a minimum of two (2) feet vertically and four (4) feet horizontally, the sanitary sewer need
not be disturbed. Should the excavation for the water line produce evidence that the sewer is
leaking, the sewanust be repaired.

Where a new water main is to cross an existing clay, truss, or concrete gravity sewer showing no
evidence of leakage, the sewer need not be disturbed if the water line is to be installed at least
twenty-four (24) inches above the exiggisewer. A full joint of the water main, at least eighteen

(18) feet long, shall be centered over the sewer crossing.

Existing clay, truss, or concrete sewer pipe which shows no evidence of leakage and must remain
at a higher elevation than a proposedssing water main, or within two (2) feet of the water
main, may remain undisturbed if the water main is installed in a joint of pressure type
encasment pipe at least eighteen (18) feet long and two (2) nominal sizes larger than the water
main. The encement pipe shall be centered on the sewer crossing and both ends are to be
sealed with cement grout. In lieu of this procedure, that portion of the sewer within nine (9) feet
of the water line may be replaced with pressure type pipe as described om Seutl.

Unless sanitary sewer manholes and the connecting sewer can be made completely watertight
and tested for leakage, the water main must be installed so as to provide a minimum of nine (9)
feet of horizontal clearance. Encasement of the watemliagressure type pipe is possible with

a Specific Approval and the approval of the TCEQ.

When water mains are installed in proximity to existing utilities other than sanitary sewers, the
desired four (4) feet of clearance shall be provided or theast@dund Section 4.5.1 may be used.

4.6 Depth of Cover

The minimum depth of cover for water mains shall be as follows:

Twelveinch (12") and smaller mains shall have a minimum cover of four feet (4") from the top
of curb. For open ditch roadway sections,lti@anch (12") and smaller mains shall be installed

at least three feet (3') below the ultimate flow line of ditch or six feet (6") below natural ground at
the rightof-way line, whichever is deeper.

Sixteeninch (16") and larger mains shall have a minimcover of five feet (5% from the top of
curb. For open ditch roadway sections, sixteeh (16") and larger mains shall be installed at
least three feet (3") below the flow line of ditch or seven feet (7') below natural ground at the
right-of-way line,whichever is deeper.
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Where depths of cover exceedeet, all joints of pipe shall be mechanically restrained. All
fittings shall be mechanically restrained.

Where conflicts are encountered with utilities or other underground facilities, the depteof c
may be reduced to-f2et from top of curb. Changes in grade may be made by deflecting the pipe
up to one half of the manufacturers allowed deflection. Vertical deflections made with bends are
not permitted except by Specific Approval.

4.7 Valves

4.7.1 Valve Types

Al | water system valves shalll conform to AWW
Approved Products List.

A. Two-inch (2") through twelvench (12") valves shall be gate valves, cowaleckwise
opening with puston joints. Valves shallave a complete coating on all iron parts in the
valve interior to eliminate corrosion.

B. Sixteeninch (16") and larger valves may be butterfly valves with complete interior
coding to avoid corrosion of all iron parts. All butterfly valves shall béaitesd in a vault
of adequate size and construction.

C. Cast iron valve boxes are required on all gate valves less than or equal to-isistieen
(16"). Valve vaults are required on all valves larger than sixtedn(16").

D. All valves shall be siz&#equal to the size of the main on which it is located.
4.7.2 Valve Spacing
Valves shall be set at maximum distances along the main as follows:

A. Fourinch (4") through twelveénch (12") mains, inclusive one thousand five hundred
feet (15000)

B. Sixteeninch (16") and larger maingwo thousand feet (2,000).

C. All main intersections shall have a minimum of one (1) less valve than the number of
mains at the intersection.

D. Atthe discretion of the City Engineer, additional valwesy be required on any public
water main for maintenance purposes.
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4.7.3 Valve Location

Valves shall be located as follows:

A. All mains shall have their valves within the street rightvay. Valves shall not be
placed under or within two feé?') of ultimate pavement.

B. Valves are normally located on the projection of intersecting streetaighay lines or
at the curb return adjoining a paved street across the main. Tapping sleeves and valves
are excluded from this requirement.

C Allval ves on water mains must include a sixt
pad at grade level. Line size and direction must be marked within the concrete per the
construction detail.

D. All fire hydrants shall be isolated from the service maithwva valve located in the fire
hydrant lead.

E. Intermediate valves not located on the projection of intersecting streebfiglaty lines
may be located at lot line projections or five feet (5') from fire hydrants.

F. Valves shall be placed at the esfdall mains that are to be extended in the future, and the
main shall be extended a minimum of twenty feet (20") past the valve. For mains larger
than 1206, the main shal/l be extended forty
G. In cases where the main leaves ftiight-of-way or easement adjacent to the rightvay

a valve shall be placed at the point of intersection of the main anebfigfdy line.

4.8 Fire Hydrants

Fire hydrants shall be of a type |Iisted on th

4.8.1 Fire Hydrant Spacing

Fire hydrants shall be spaced along all mains six inches (6") and larger as follows:

A. Single Family Residential Areag-ive Hundred Foot (500") Spacing.
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B.

Multi-Family Residential, Commercial, and Industrial Ared$iree Hundred Foot (300
Spadng and at all street intersections.

Fire hydrants shall be set at street intersections when possible while satisfying the spacing
requirements above.

4.8.2 Fire Hydrant Locations

Fire hydrants shall be located as follows:

A.

Fire hydrants shall be locatbétween two and oHealf feet (21/2") to three and orlealf

feet (31/2") behind the back of curb or projected future curb and be set at the point of
curvature (PC) of the intersection curb radius. A parallel tee may be used for a fire
hydrant lead at lte water main when specifically approved by the Engineering
Department. Fire hydrants may be located in the esplanade section of City streets only
with specific approval.

On all State Highways and opéitch roadways, set the fire hydrants or flushuadyves
within three feet (3") of the righdf-way.

Fire hydrants located between rigiftway intersections shall be set at a lot line,
however, this location may be adjusted five feet (5') either way to miss driveways or other
obstructions, in whicttase the fire hydrants shall not be closer than three feet (3") from
curbed driveways or five feet (5') from noaorbed driveways.

All fire hydrants shall be located in protected, but easily accessible areas.

Fire hydrant elevation shall be measufeom the bottom of the flange to final grade and
shall be a maximum clearance of six inches (6") with a minimum clearance of two inches

(27).

The depth of bury for all fire hydrants shall be established such that the bury line on the
fire hydrant isinstalled at the ground line at each location or at the finished ground after
pavement construction is completed. The depth of bury for fire hydrants shall be shown
on the construction plans. Minimum cover for fire hydrant leads shall be four feet (4
and shall be shown on construction plans.

The minimum clearance between a fire hydrant and a sanitary sewer line or appurtenance
shall not be less than nine (9') feet.

Six-inch (6") fire hydrant leads shall not exceed one hundred and twenty fégt (12

Fire hydrants (flushing valves) shall be color coded on the fire hydrant, bonnet and cap
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All fire hydrants shall be blasted to near white metal, primed with 3 mil DFT inorganic

zinc (carborzinc 11 or approved equal) and fineabated with rust type enamel as per
specifiation. The colofcoded paint shall be as follows:

Color Water Main Diameter (In.)
Orange Greater than 16"
Green 12"- 16"

White 8"

Yellow 6"

4.9 Fittings and Appurtenances

All fittings, tees and bends on a waterline must be restrained joint. Tlitsgsfimust be
Megalug or an approved equal.

Al | fittings and appurtenances shall be Iis
approprate for the application. All fittings shall be identified and described on the construction
plans. Fittings ar@ot permitted in fire hydrant leads without a Specific Approval. All plugs

shall be provided with retention clamps.

Polyethylene tube encasement shall conform to the minimum requirements of "Polyethylene
Encasement for Gray and Ductile Gagin Piping br Water and Other Liquids", ANSI/AWWA
C105, current revision. Soils within the project shall be tested in accordance with Appendix A of
ANSI/AWWA C105 to adequately determine the requirements for encasement.

Concrete thrust blocking shall be required ahbends, tees, plugs and combinations thereof.
Refer to the Cityds Standard Detail s. Bends

The maximum allowable size of a tapping sleeve and valve on an existing pipe is one size
smaler than the pipe diameter of the mé& be tapped.

4.10 Water Line Offsets

PVC pipe is required for offset assemblies.
assemblies.
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Ductile iron pipe with approved restrained joints is an acceptable alternative.

All ductleironand PVC products used must be | isted on

4.11 Crossings

Installation of a water main across a proposed or existing highway, county road, public street,
railroad, pipeline, or drainage way shall conform to the requiremenectibs 3.4.4.

4.12 Water Service Connections

4.12.1 Water Service Connections in Single Family Residential Areas

Water service connections from the main to the curb stop shall be installed using materials from
the Approved Products Lishll water service leads shde located at the opposite corner of the
sanitary sewer service leads for each property. If it is not possible for both the water and sanitary
leads to be located at the corner, then the sanitary lead may deviate from the corner to meet
minimum separabn requirements. (See Fig:14

<
1 S

~e

Figure 41
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The minimum size of water service line and fittings shall be aimste (1") single meter
connetion for homes having more than three thousand (3,000) square feet of living area. For
homes with less thanrde thousand (3,000) square feet of living area, airarte(1") diameter

water service line with double thregarter inch (3/4") meter connections will be permitted.
Each ndividual lot must have its own individual service lead if being serviced bsidarleads.

Far side double service water leads are prohibited.

Water service lines shall be placed at a minimum depth of #ikxtynches (36") below final
paving elevation.

Water meters shall be fiveightsi n ¢ h (5 /-ir&lo (") disglacemengype, magnetic drive
cold water meters. The operator will install meters at the time of building construction on the
lot.

Meter boxes shall be located in the public rigfitvay at the right of way line along the
projection of a lot line wherever possibleLocation of meters on open ditch streets requires a
Specific Approval.

All water service fittings and appurtenances for all projects shall be approved by the City and
shall be listed on the Approved Products List.

Public maintenance shall end at thater meter. The water meter box or vault shall be
constructed to meet the City's requirements and will be maintained by the operator.

4.12.2 Water Service Connections in Multi-Family Residential, Commercial, and
Industrial Areas

Service meters that are twaches (2") and smaller shall be set in public Figitvay or water

line easement, but protected from traffic behind curbed sections. Meters may be located in the
water main easement provided the water main easement is located such that the acaessibility
protection of the meter is as specified immediately above.

Service meters that are three inches (3") and larger shall be set in an exclusive water meter
eagment, preferably a greenbelt area, with minimum dimensions of ten feet by twenty feet (10
X 20" and shall be located in easily accessible areas, adjoining a publiofrighy or water

line easement, but protected from traffic behind curbed sections.

The location of the service line tee, valve, valve box and temporary plug shall be designated o
the construction plans in the appropriate location to serve the "future meter".
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All Commercial developments that have a single property owner shall have master meters sized
adequately to serve the entire development. Commercial developments thedratedrio have
multiple property owners may have individual meters that are served by a public water system.
Exceptions to this policy require a Specific Approval. Meters shall be installed in compliance
with the Cityds Standard Detail s.

Public maintenace shall end at the meter. The meter and meter vaults shall be constructed to
meet the Cityds requirements and wil|l be main

All apartments shall have master meters sized adequately to serve the entire development.
Exceptions to this glicy require a Specific Approval. Meters shall be installed in compliance
with the Citybés Standard Details and shall i n

Residential water service leads shall be installed and tested before the installatangf pil
service leads shall be included in all hydrostatic and bacteriological testing

4.12.3 Fire Lines in Multi-Family Residential, Commercial, and Industrial Areas

A back flow preventer/detector check assembly shall be required on fire lines.

Detectorcheck assemblies shall include double check valves, a leak detection meter and isolation
valves. It is recommended that the detector check assembly be installed in a vault. Refer to the
Citydés Standard Detail s.

Detector check assemblies shall be isthin an access easement adequately sized to allow
utility personnel to read the meters and shall be located at the end of City maintenance
responsibilty, on private property and as close to the rgihivay line as possible.

All detector check assembB within the City of Sugar Land will be installed by Contractor and
maintained by the property owner. In the extraterritorial jurisdiction, all detector check
assenblies will be reviewed by the City of Sugar Land, installed by Contractor, and maintained
by the property owner.

All fire lines shall be equipped with isolation valves. Fire lines served by asiteamwater
savice shall have an isolation valve at the point of connection to the public water main. Fire
lines served by a feside water servie shall have an isolation valve at the point of connection to
the public water main and at the point the fire line intersects the property line of the property
being served.

Public maintenance for fire lines served by a rstde water service connectighall end at the
isolation valve at the point of connection to the public main. Public maintenance for fire lines
served by a faside water service shall end at the isolation valve located at the property line.

53 Division 4, Water System Design



City of Sugar Land Design Standards

4.13 Additional Standards

4.13.1 Special Construction Features

In conjunction with the design, the engineer shall determine the extent of, and fully exemplify on
the plans, all special construction features required to complete the project in a manner of safety,
convenience, and economics.

4.13.2 Bore & Jack Sections

Bore and jack sections shall be clearly shown on plans by location and footage. The following
criteria are generally used as a basis for setting bore and jack sections.

A. Public Streets All public streets are to be bored and jacked regardlessrtzce.

B. Driveways- Whenever it is cost effective, concrete driveways in good condition shall be
bored and jacked. Where driveways cross culvert pipe sections along open ditch streets
and the proposed water main is in close proximity and phtallthe culvert pipe, the
length of bore shall be the same as the length of culvert pipe.

C. Sidewalks- When the water line crosses under a sidewalk four feet (4") or more in width
and in good condition, the sidewalk shall either be bored and jackkd sidewalk shall
be removed and replaced to the City of Sugar Land criteria, whenever it is cost effective.
Bore and jack length shall be at least the width of the sidewalk. The proposed type of
construction shall be noted on the plans.

D. Trees- When saving trees and shrubs are a consideration, all trees six inches (6") and
larger in diameter within ten feet (10') of the centerline of the water main must be noted
on the plans. The water main shall be bored and jacked within the drip line of any tree
larger than six inches (6") in diameter.

E. Bore Pits- Bore pits shall be at least five feet (5') from back of curb. Bore pits in
highway, county road, or railroad riglf-way shall conform to these requirements and to
the requirements of the crosgipermit and/or use agreement.

4.13.3 Open Cuts
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Where open cuts are required in street paving, plans shall call for steel plate covers to be

installed and maintained over the cut during periods when contractor is not actively engaged in
work at the site. Stets that are open cut shall be "saw cut".

4.13.4 Site Restoration

All existing developed areas shall be restored to original condition after construction.

4.13.5 Barricades and Signs

Proper barricades and signs, conforming to the Texas Manual of Uniform TrafficolCon
Devices, are required on all projects. Adequate signs for vehicular and pedestrian traffic shall be
installed.

4.14 Public Water Supply Wells and Potable Water Treatment Plant
Requirements

These standards describe the general requirements for pubdéic sugiply wells and potable
water treatment plants. Public water wells and potable water treatment plants shall be owned and
operated by either the City or a municipal utility district approved by the City.

4.14.1 Site Requirements

A. Properties for water plasit wells, and tank sites shall be conveyed in fee to the City of
Sugar Land or the approved municipal utility district.

B. Sites shall meet at least one of the following conditions for access:

1. Have 60 feet or more of frontage directly on at least puigic street having a
right-of-way width not less than 50 feet.

2. Have at least a 6fbot-wide fee strip access from a public street having a-oéht
way width not less than 50 feet.

C. Sites must comply with current State regulations related to@ulaier supplies in all
respects. These regulations are currently contained in 30 TAC Chapter 290.
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D. The minimum site size shall be 6,400 square feet; the site must be of a size and shape
such that all necessary wells, equipment, appurtenances amd) znrffers are located
wholly within the site.

E. Access Road:

1. Provide an alweather road of not less than 12 feet (12") in width to the site. The
road shall be constructed as a concrete road with curb within publiofigiay.

2. Inside the sitean altweather surface shall be provided for reasonable access to
wells, booster pumps, chlorine rooms, fuel tanks, and all other areas requiring
proximate vehicle access.

3. An access control gate shall be placed a minimum of (20) twenty feet from the
edge of pavement of the adjacent public street.

F. Internal Site Horizontal Spacing:

1. Wells:
a. Locate wells a minimum of 40 feet from the site boundary.
Provide 60 feet by 40 feet of open area on one quadrant of the well
for laying out drill pipe dung well repair.

b. No public street righof-way, utility easement, or power company
aerial easement shall encroach on the area within 40 feet of the
well. No physical obstructions shall be located within 30 feet of
the well with the exception of equient and appurtenances
diredal y rel ated to the well s operat

C. Where space permits, locate well discharge piping and auxiliary
power at right angles to the direction of well access.

2. Elevated Storage Tanks:

No site boundary, public street rigbt-way, utility easement or power company
aerial easement shall be located within 40 feet of the outer perimeter of the
elevated tank at its maximum section.

3. Ground Storage Tanks:
a. Locate ground storage tanks a minimum of 20 feet from any sitedlboyn
public street righbf-way, utility easement, or power company aerial
easement.
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b. Locate ground storage tanks a minimum of 20 feet from plant structures
and equipment.

C. Provide at least 10 feet of clearance between ground storage tanks and
centerline of plant piping, except where segments of piping are routed
directly to the tank.

4. Yard Piping:

a. Underground yard piping larger than 6 inches shall be separated at least 4 feet
between nominal outside diameters. Provide a minimum of 3 feebf(3")
clearance for abovground yard piping to include all flanges, valves,
activators, supports and appurtenances.

b. The centerline of yard piping shall be a minimum of 6 feet from site
boundries and utility easements.

c. Locate underground yard piping sottkiarust blocking, if anywill be located
wholly within the site boundary and does not encroach upon an easement
outside the site boundary. Encroachment upon access fee strips is permitted.

G. All water plant sites shall be fenced in accordance wighQGity of Sugar Land Zoning
Ordinance Requirements. Fencing shall be located on the property line. All vehicle gates
shall have a minimum clear opening of 15 feet in width.

H. Grading and Drainage:

1. Use drainage swales, sidewalks and driveways,edsly storm sewers, or a
combination thereof for internal site drainage.

2. If an offsite storm sewer or major drainage channel is available, site drainage shall
be collected into an internal storm sewer system before leaving the site.

3. Internal stormsewer system shall be sized for site drainage and shall have
capadaty for water well blow off, tank overflow, and drainage.

4, Vegetation shall be established on all unsurfaced areas of the site and access strip.

4.14.2 Water Well Requirements

All Public WaterSupply wells must be constructed in accordance with applicable TCEQ and
Fort Bend County Subsidence district rules and regulations. The well casing and screens shall be
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designed to a minimum of 1,500 gpm regardless of pump size. The casing and t@w@r (in
casing) diameters shall be sized to allow the pump to be lowered into the liner based on the
manufacturer's minimum clearances between the pump and the liner. The Design Engineer shall
demonstrate that sufficient piezometric head is available abeveasing/screening lap to allow

for lowering the pump to a sufficient depth to provide capacity for a twenty year period based on
the most current available y@ar draw down data from the Fort Bend County Subsidence
District.

Design well piping so thahe well will discharge directly to ground or elevated storage tanks.
The well may have a direct pipe connection, including disinfection, into the distribution system
by Specific Approval. Design this direct connection to allow emergency operatitie ofell
independent of booster pumps, ground storage tanks, or pressure tanks. The well and
disinfection system shall be designed to operate under such conditions. Size the pump column
pipe to provide a minimum velocity of 4 feet per second to raissamy to the surface.

The aboveground piping shall be sized for proper operation of the check valve and water meter.
Normal velocities shall be 4 to 8 feet per second. Provide a sample tap and an air release valve
and a pressure gauge between the chebleand flow meter. Provide 10 pipe diameters of
straight pipe leading into the water meter and a minimum of 2 pipe diameters of straight pipe
downstream of the water meter or install in accordance with the meter manufacturer's

recanmendations, whichever s greater. See the Citybés St a
installation.

Al l ot her equipment installed in relation to
List and installed in accordance with the Cit

4.14.3 Booster Pumps

A. The minimum booster pump sizes shall be based upon:
1. Minimum combined pump and motor efficiency shall not be less than 75 percent.
2. Pumps shall be installed in combinations that will allow for flexibility of
opemtions. Options include:
a. The use ofa small capacity "jockey" pump for low demand situations to

minimize wear on larger pump starting equipment.

b. The use of controls that allow alternate operation.
C. Other pumps sized as required to meet actual design flows and pressures
required.
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d. The use of variable speed pumps and equipment for facilities with less
than three booster pumps.

3. Pumps at the same location shall be designed for the same discharge pressure.
B. Only pumps | isted on the Citybés Approved
C. Booster Pump operations shall satisfy the following:
1. Pump speed shall not be greater than 1,800 rpm.
2. The minimum rated design discharge pressure shall be 60 psi or as demonstrated
by hydraulic modeling that a lower pressure at the booster vadiold the
system to maintain a minimum pressure of 45 psi under all operating conditions
with the exception of emergency conditions.

3. Pump operation shall be controlled by pressure differentials as a function of
system demand. Pressure sensing sbalin accordance with Section 4.15.6.3 of
these Standards.

4, Booster pumps shall be locked out of operation by activation of ground storage
tank lowlevel cutoff alarm circuit.

D. Motors:

1. Electric motors of less than 300 horsepower shall-pba&, 460volt operation.
Motors of 300 horsepower and larger may operate at higher voltages. Booster
pumps at a plant shall be three phase and shall operate at the same voltage as the
other booster pumps. Motor voltages >460 shall include diagnosingnesntip
that will allow for remote measurement of V, A, PF, W;fh

2. Size electric motors to accommodate the maximum deggnating load of the
booster pump without using motor service factor.

3. Service factor on motors shall be 1.15 minimum.

4, Motor enclosures may be open dpmof, WR1, or totally enclosed fan cooled.

5. It is recommended that motors of 150 horsepower or greater have reduced voltage,
autotransformer starting, 65 percent tap.

6. Electric Motors greater than 50 horsepower nhestpower factor corrected to

95%. Documentation supporting the power factor correction shall be provided. .
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7. Include space heaters on motors that are not located within buildings.

4.14.4 Headers and Yard Piping

All headers and yard piping shall be consttued using materials on
Praoducts List and appropriate for the application based on good industry practice.

4.14.4.1Design Velocities

The design velocities in headers and yard piping shall conform to the following:
1. Suction Headers:

a. Flow velocity in suction piping, before any reducers, shall not exceed 4
feet per second.

b. Flow velocity in suction headers shall not exceed 4 feet per second.
2. Discharge Headers:
a. Flow velocity in discharge piping shall not exceed 6 feet per second.
b. Flow velocity in discharge header shall not exceed 5 feet per second.
3. Yard piping: Velocity in yard piping shall not be less than 2 feet per second or

more than 8 feet per second.

4, Calculate velocities assuming both suction feeds are openahddistribution
lines are open from the discharge header (i.e.;hatfeof total flow in each
direction).

5. Do not include the capacity of stabgt pumps in the calculation of peak flow

maximum velocities.

4.14.4.2Anchorage and Blocking

Anchorage and blockais required as follows:
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1. Provide reaction blocking, anchors, joint harnesses, or other acceptable means for
preventing movement of piping caused by forces in or on buried piping tees, wyes,
plugs, or bends. Refer to the Cityds Si

2. Place concrete blocking so that it extends from fitting into solid undisturbed earth

wall. Concrete blocks shall not cover pipe joints.

4.14.4.3Suction and Discharge Headers

Suction and discharge headers shall conform to the following:

1. Headers located next walls or structures shall be a minimum of 3 feet to the
outside of the pipe from such walls, structures, to allow for access to valves and
fittings.

2. Provide adequate space and access between headers, piping, pumps and motors to

allow proper clearanse and access for maintenance and repair. Specific
requirements will depend upon actual physical layout and sizes of components.

3. Suction headers shall be supplied from two sources, preferably one at each end.
Provide cutoff valves to allow for isoladn of header from each supply
source. Provide at least one intermediateofuvalve in the header to allow for
at least one pump to be supplied at all times.

4. Discharge headers shall feed the distribution system through two separate supply
lines. Provide cutoff valves to allow each distribution line to be isolated.
Provide at least one intermediate -@if valve in the discharge header to allow at
least one pump to supply either distribution line at all times.

5. Suction piping from the suctiomeader to pump suction nozzles shall be as short
and direct as possible and shall be larger in diameter than pump suction nozzles to
minimize suction head loss. Reducers used in suction piping shall be eccentric
reducers installed with the flat side omptto reduce air pockets trapped in the
suction lines.

6. Pump suction piping should be as straight as practical. Avoid plachig@@e
bends directly in front of pump suction and discharge nozzles.

4.14.4.4Suction and Discharge Header Valves
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Suction and disdrge header valves must conform to the following:

1.

Provide cutoff valves on suction piping and discharge piping of each pump for
isolation from header.

Provide a slow closing check valve or other control valve on discharge pipe of
each pump betweehe pump and the cuiff valve to limit reverse flow from the
pressure system into the ground storage tank when the pump stops.

Use check valves with controlled rate of closure as may be needed to reduce water
hammer potential on discharge piping.

4.14.4.5Yard Piping

Yard piping design shall meet the following requirements:

1.

Clearance between waterlines and sanitary sewers shall conform to requirements
set forth for water distribution systems in the "Rules and Regulations" for Public
Water Systems publisiéoy the TCEQ.

Locate yard piping in areas easily accessible for maintenance.

Yard piping shall have two points of interconnection with distribution system lines
and a feed to the hydropneumatic tanks, if supplied.

Yard piping shall be consided to end at the point of connection to the
distribution system line.

Standard sizes noted in AWWA Standards may be used excepth,Ql4inch,
and 18inch unless already in place.

Between discharge header and distribution system, provide a animoh20 pipe
diameters of straight pipe to allow future discharge meters installation. If piping
is below grade, provide a vault for the future meter.

4.14.4.6Yard Piping Valves

Yard Piping Valves must meet the following:

1.

Install valves in a manner that Wélllow easy access and operation.
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2. Valves installed below ground shall have valve boxes and shall be located outside
paved areas and other areas normally traveled by vehicles.

3. Size and type:
a. Gate valves shall be used foiirieh through 1anch dameters unless 14
inch diameter is already in place.

b. Use butterfly valves on lines 16 inches and larger in diameter, unless
otherwise approved.

C. The use of gate valves on lines larger than 12 inches in diameter must be
approved by the City Engineer

4.14.4.7Testing Requirements:
Test piping as follows:

1. Test piping systems upon completion of piping and prior to application of
insulation on exposed piping or covering concealed or buried piping.

2. Isolate equipment that may be damaged by the specifsdyre test conditions.

3. Perform pressure test using calibrated pressure gauges and calibrated volumetric
measuring equipment to determine leakage rates.

4. Completely assemble and test new piping systems prior to connection to existing
pipe systems.

5. Test pipe at 1.5 times the maximum working pressure or 125 psi, whichever is
greater in accordance with AWWA Manual M23.

4.14.5 Booster Pump Buildings

4.14.5.1General

Booster Pump Building design must comply with the following:
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1.

Do not put chlorination equipemt or store chlorine bottles in the same room as
pumps, motors, and electrical equipment. Provide a separate room specifically for
chlorination.

Locate controls and electrical equipment in a room separate from piping, pumps,
and motors. The floorfahe electrical/control room shall be raised above the
pump room floor level or all electrical and control equipment shall be installed on
raised housekeeping pads.

Locate buildings a minimum of 20 feet from plant site property lines to help
eliminatevandalism and to facilitate access for maintenance and repair.

Buildings shall conform to applicable local, state, and federal building codes and
requirements, including OSHA requirements.

Concrete work shall conform to the latest revision of AC8, ACI 301, and other
applicable ACI specifications.

A soils investigation with recommendations for foundation design shall be
peformed by a geotechnical engineer.

Pump buildings shall be constructed of fmeof reinforced concrete or
reinforced masonry construction; do not use metal buildings. Building and roof
shall have a minimum design life of 25 years.

Wiring shall conform to the most current revision of the National Electric Code
requirements for commercial or industrial wiring. Eils and equipment shall
be approved and listed by Underwriters Laboratory.

Building interior spaces shall be sufficiently lighted to allow for safe and
conwenient operation and maintenance of equipment including pumps, motors,
motor control centersand auto sensory equipment. Provide exterior lighting at
exterior doors, walkways, driveways, and work areas around the buildings.
Follow lighting requirements contained in OSHA standards.

4.14.5.2Size of Buildings and Clearances:

Booster Pump Buildings shaomply with the following size and clearance requirements.

1.

Building size shall depend on specific piping layouts, number of pumps and space
allotted for future expansion. Building size shall be adequate to allow access to
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pumps, motors, piping, vadé and electrical controls to allow for proper
mainteance and removal of equipment or installation of future equipment.

2. Provide 3 feet minimum clearance between walls and piping, valves, and fittings
to facilitate bolt removal and tightening.

3. Spae pumps and motors to allow for maintenance of equipment.
4, Provide steps, ladders and walkways as required for access to aboveground

equipment and valves. Provide safety handrails on walkways, ladders, and steps
in accordance with OSHA regulations.

5. Provide outside access to the pump room through double doors -ap rolpe
garage doors. Doors are to be sized to allow removal and replacement of pumps
and motors.

6. Provide control/electrical room with one exterior door and one door into the pump
room.

7. Provide sidewalks, steps, and/or ramps as necessary to provide paved access to

exterior doors as required by ADA.

8. Provide adequate vertical clearance inside the pump room to allow pumps to be
pulled for service. Clearance shall allow pumpéeaemoved from the building
over piping, pumps, and other equipment.

0. Provide a traveling crane or monorail inside the building. Size the crane to easily
handle large pump equipment. For smaller pumps, provide access suitable for
manual lifting devies.

10. Slab elevation shall be a minimum of 6 inches above grade to allow for proper
drainage.

4.14.5.3Ventilation

Ventilation systems for Booster Pump Buildings must meet the following requirements:
1. Provide louvers of adequate size and number for progetilation of the pump

room. Locate louvers so that good air circulation is maintained. Provide power
roof fans, wall fans, or ventilators if necessary.
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2. Provide louvers and fans in the control/electrical room sufficient to dissipate heat
generated rbm motor control centers and switchgear. Consider use of
dehumdifiers and heaters in control rooms if warranted.

3. Provide bird screening over louver and fan openings. Screening shall be 316
stainless steel, #16 mesh.

4.14.5.4Piping

Piping related to Boost Pump Buildings shall be designed in accordance with the following:

1. Piping arrangements and sizes will depend upon initial equipment installed,
proposed future expansions, and ultimate design capacity of the plant.

2. Piping shall be adequately sagrted and properly braced to restrain thrust forces.

3. Provide sleeves for piping passing through walls. Line sleeves with expansion
joint material to allow for minor movements of piping and buildings. Do not use
building walls to support piping.

4.14.5.5Ro0f.

The roof of the Booster Pump Building must be either:

a. A pitched roof with a minimum 5 on 12 slope with standing seam roofing ef pre
coated galvanized steel or fiberglass asphalt shingles, or

b. A minimum 4ply hot applied builup roof with 15year service life adequately
sloped for drainage.

Slope the roof to drain away from entrance doors. Provide a minirdi@ot 2verhang on all
sides of the building.

4.14.5.6Floor:

The Booster Pump Building floor must be a minimurméh thick concrete floor, coataslith
nonskid, chemical resistant material.
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4.14.6 Monitoring and Control Systems

4.14.6.1General

Public Water Supply Wells and Potable Water Treatment Plant electrical, monitoring, and
control systems shall comply with the provisions of this Section. The geeeralements are:

1.

The water plant shall be provided with electrical controls and equipment to enable
it to operate manually and automatically. Provide sufficient control and electrical
equipment so that the water plant can operate automatically withoerdtt
opetor control.

As a minimum, water plants shall be equipped with the systems as described
herin. At the discretion of the Engineer, more capable systems may be provided.

Provide a time delay system to start large motors sequentialge motors shall
not start simultaneously.

4.14.6.2Well Control System

Well control systems shall comply with the following:

1.

Water wells shall be controlled based on the levels in ground or elevated storage
tanks, if provided.

Interlock well controls vth the well pump motor electrical equipment so that the
well pump motor is activated and deactivated automatically in response to tank
level. Time delay on the well pump motor shall reset in the event of a power
disruption.

Tank level shall be sensdiy a wet tap on the lower tank shell, internal tank
probes, an electronic pressure transmitter, or an ultrasonic transmitter.

Unless approved by the City, control equipment shall be one of the following
types:
a. Mercury-type pressure switches withrogentional relays.

b. Electronic pressure switches with either conventional electrical relays or a
programmable controller.

67 Division 4, Water System Design



City of Sugar Land Design Standards

5. Provide a higkpressure mercury switch with manual reset on well discharge.

6. Chlorination control shall be in accordancehwvitCEQ requirements.

4.14.6.3Booster Pump Control System

All booster pump control systems shall comply with the following:

1. Systems without elevated tanks:

a.

Control of booster pumps shall be based on the pressure in the distribution
system and/or elevatian EST.

Interlock booster pump controls with pump motor electrical equipment so
that successive pumps are activated on falling system pressure and
deactvated on rising system pressure.

Make distribution pressure tap in either the water or airigpuetof the
hydropneumatic tank or in the discharge line.

Unless approved by the City Engineer, control equipment shall be one of

the following types:

(2) Mercurytype pressure switches with conventional electrical
relays.

(2) Electronic pressure swhes or pressure transmitters with either
conventional electrical relays or programmable controller.

The following control features are required:

(1) Booster pumps shall be deactivated on low ground storage tank
level with a manual override provided.

2 Booster pump controls and hydropneumatic tank controls shall be
interlocked to ensure that the proper -\aater ratio is
automaticlly maintained in the tank.

2. Systems with elevated tanks:

a.

Booster pumps can be controlled based on distributionrsygtessure as
described above for systems without elevated tanks or on the water level in
the elevated tank.

If the booster pumps are controlled by the elevated tank water level, the
following are applicable:
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(2) If the elevated tank is at a differetdcation than the booster
pumps, the tank water level shall be transmitted to the water plant
via telemetry.

(2) Interlock booster pump controls with motor electrical equipment
so that successive pumps are activated on falling tank level and
deactivated omising tank level.

3) Unless approved by the City Engineer, control equipment shall be
one of the following types:
® Mercurytype pressure switches with conventional

electrical relays.
(i) Pressure transmitter with either conventional electrical
relays or programmable controller.

(4) Provide a backup control system to automatically control the
booster pumps in the event of loss of telemetry signal from the
elevated tank.

5) Booster pumps shall be deactivated on low ground storage tank
level with a manal override provided.

4.14.6.4Telemetry:

Telemetry equipment must be provided to allow control communication between a water plant
and an offsite well or elevated tank. The telemetry equipment may utilize hard wire connection,
telephone lines, radio communiicat, or microwave.

4.14.6.5Water Plant Monitoring Systems

As a minimum, water plant monitoring systems shall include the following:
a. Propellertype flow meter located at the water well. Meter shall have a totalizer
that cannot be reset. Do not use batfemyered meters.

b. Paneimounted, 41/2-inch diameter pressure gauge or LED readout indicating the
plant distribution pressure, located in the electrical/control room.

C. A minimum of 20 pipe diameters of straight pipe between the booster pump
discharge hader and the distribution system-teto allow for future installation
of discharge meters. If below grade, provide a vault for the future meters.

The following may be required by the City Engineer:
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a. 7-day recorders sized such that peak conditionaatcexceed 95 percent of full
scale. Distribution pressure, elevated storage and ground storage tank levels,
and/or plant discharge flows may be recorded. Strip recorders are not to be used.

b. Alarm lights and audible and visual alarm systems to #&idicabnormal
condtions.

4.14.6.6Water Plant Restroom Requirement::

Restroom facilities shall be provided at water plants. A temporary facility with provisions for a
permanent sanitary sewer connection to be constructed later will be adequate.

4.14.7 Hydropneumatic Tanks

Al | hydropneumatic tanks shall be | isted on

provided as appropriate to isolate each hydropneumatic tank from other portions of the system.

The following appurtenances shall be furnished with eath ta
1. Provide automatically functioning facilities for maintaining the aiater volume
at the design water level and working pressure.

2. Provide a pressure release device and an easily readable pressure gauge for each
tank.

3. Provide a sight gaugeif reading water level in each tank.

4. Provide tanks with a means for completely draining the tank.

5. Air compressors shall be sized for a minimum of 0.25 cfm per 1,000 gallon tank

capacity at 150 psi.

6. Tanks shall have an access port for periauspéctions.
7. Provide freeze protection for tank appurtenances.
8. Specifications shall include tank capacity dimensions, appurtenances, pressure

rating, disinfection procedures, and air compressor capacity.

4.14.8 Potable Water Storage Tanks
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4.14.8.1Ground Storag@&anks

1. Types of construction:

a.

Design welded steel tanks in accordance with the current revision of
ANSI/AWWA D100. Steel fabrication dimensional tolerances shall be in
accordance with API standards.

Design bolted steel tanks in accordance wite turrent revision of
AWWA D103.

Design concrete tanks in accordance with current revision of AWWA
D110.

A complete soils investigation with recommendation for foundation design
shall be performed by a geotechnical engineer.

2. Additional desigrrequirements for steel ground storage tanks:

a.

Tank inlets: One or more per tank located in the sidewall of the tank and
at least 45 degrees from a tank outlet. Direct flow shall haveded®e
bend away from the nearest outlet. Tank inlets shatbéill.

Tank outlets: On single tank installations, two per tank located at least 90
degrees apart and 45 degrees from a tank inlet. On multiple tank
installations, dual outlets are required on the first tank only. Outlets for
booster pump suctioshall be fitted with an internal 9fegree fitting
turned downward. Diameter shall be equal to or larger than the suction
line. The fitting shall be a ductile iron flange and flare, a ductile iron 90
degree long radius ell, or a welded steel miterdthdit Provide outlets
with a minmum 12inch clearance from the tank bottom.

Overflow: Provide an internal overflow weir inlet with an external
ovaflow pipe. The overflow assembly shall be sized to handle the
maximum tank influent rate with a maxirm water level rise over the inlet
weir of 6 inches. The overflow pipe discharge shall terminate above
ground, not be subject to submergence, and be fitted with a hinged flap
valve. The top of the overflow weir shall be a minimum of one foot below
the batom of any roof rafter.

Tank drain: Locate one or more drains, not less than four inches in
diameter and fitted with a valve, at the minimum practical distance above
the tank floor to the flow line of the drain. For example, a 4-orch

drain woul be placed six inches above the tank floor. Larger drain sizes
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may be placed further from the floor. Alternatively, the Design Engineer
may use a flush type drain in accordance with APl 650 (Section 3.7.8,
Figure 310). The drain may be connected to tiverflow discharge pipe
outside the tank.

e. Interconnect lines between tanks Interconnect lines are required for
plants with more than one tank. The lines shall be sized the same as the
tank inlet, or if combined with a tank outlet, sized the samthagank
outlet, whichever is larger. Interconnect lines shall be provided with
isolation valves. Three valves on a tee are required if combined with a
tank outlet. Interconnect lines are to be located a minimum of 12 inches
above the tank bottom withn isolation valve, 90 degree bend and buried
four feet (406) deep between the tank:

f. Roof vents One or more with one vent located at or near the center of the
roof at the highest point practical. Size vents for maximum influent and
effluent rates. Only the effective (net) screen opening shall be considered
to pass airflow. Vents are to be double gooseneck type with openings
protected by 316 stainless steel screen, #16 mesh.

g. Foundation: Support the tank bottom on a concrete #vajl a minimum
of 12inches wide. The top of the foundation shall be at least 12 inches
above finished grade. The tank bottom shall rest on a minimum of 6
inches of clean sand, free from clay, lumps, shale, loam, organic matter
and other deleterious materials, withudmé ionic (salt) content limited in
accordance with ASTM D4940. Slope the tank bottom at least 1 inch in 10
feet from the tank center to the outside edge.

h. Connections Connections 3dnches and larger shall be flanged.
Connetions 2inches and smaltenay be threaded couplings.

3. Additional design requirements for ps&ressed concrete ground storage tanks:
a. Tank inlets: At least one per tank located at least 45 degrees from a tank
outlet. Make inlet connections through the top of the tank aogeathe
overflow

b. Tank outlets: Number and plan location is the same as for steel tanks.
Make outlet connections through the tank bottom and provide a minimum
4-inch silt stop.

C. Tank overflow: Provide an internal overflow weir with an external
overflow pipe. Size the overflow assembly to handle the maximum tank
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influent rate with a maximum water level rise over the weir of 6 inches.
Where multiple tanks, all overflows must be of the same elevation.

d. Tank drain: One or more with an isolatiowalve. Make drain
connetions through the tank bottom and terminate in an open top concrete
drain box connected to a storm sewer system or adequate site drainage
swale.

e. Interconnect lines between tanks Interconnect lines are required
between tanks tamultiple tank installations.

f. Roof Vents One or more with one vent located at or near the center of the
roof at the highest point practical. Size the vent for maximum influent and
effluent rates. Only the effective (net) screen opening shall i&d=ryed
to pass airflow. Vents shall be of the gravity type with openings protected
by 316 stainless steel screen, #16 mesh.

g. Foundation: The design of the tank foundation shall be the responsibility
of the tank manufacturer and the foundation shwl constructed in
accadance with the tank manufacturer 6s
below natural ground level.

4, Required accessories:

a. Roof hatch: Primary and secondary roof hatches are required. The
primary roof hatch shall have a minimunesiof 30inch diameter with a
4-inch curb and shall have a cover withngh downward overlap and
provisions for locking. The primary hatch location shall be offset from the
exterior tank ladder centerline and located over the interior ladder. T he
seconary roof hatch shall be located over the tank overflow.

b. Ladders: Provide an exterior steel ladder extending the full height of the
tank. Provide exterior ladders with safety cage and lockable access.
Interior ladders shall be provided and offset frtme external ladder by at
least 2 feet.

C. Roof guard rails: Provide guard rails (handrails) along the roof edge for a
distance of 10 feet either side of the exterior ladder and 5 feet either side of
any perimeter tank appurtenance.

d. Shell manholes
Q) Welded steel tanksProvide at least two manholes. One manhole
shall be 30 inches in diameter with a hinged cover per AWWA
standards. One manhole shall be a 48 inch-mndi8 flushtype
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cleanout per API standards complete with hinge or davit arm.
Locate the manholes approximately 180 degrees apart.

(2) Bolted steel tanks Provide two flushtype cleanouts per API
standards. Cleanouts shall be a minimum of 24 inches wide by 48
inches high and located approximately 180 degrees apatrt.

(3) Concrete Taks - Provide at least two manholes spaced
apprximately 180 degrees apart. The manhole shape shall be
elliptical 24 inches by 18 inches minimum. Provide two flush type
cleanouts per API Standards sizedi#8h by 48inch.

e. Miscellaneous accessoriesOne sample cock located 3 feet above tank
bottom and one pressure gauge calibrated in feet of water located 3 feet
above tank bottom.

f. Roof Walkways. Provide norskid walkways on the roof of steel tanks to
reach any appurtenance.

4.14.8.2Elevated Storage Task

Elevated storage tanks shall be constructed in a manner consistent with AWWA D100, with no
restriction on the style of tank.

Elevated storage tanks must satisfy the following design requirements:
a. Tank overflow: Provide an internal overflow weir amttain pipe. Size
the overflow assembly to handle the maximum tank influent rate with a
maximum water level rise over the weir of 6 inches. The overflow pipe
shall be piped to grade and shall be fitted with a hinged flap valve. The top
of the overflow tinnel shall be a minimum of 1 foot below the bottom of
any roof rafter.

b. Roof vents Provide one or more roof vents with one vent located at or
near the center of the roof at the highest point practical. Size the vent for
the maximum influent and etfent rates. Only the effective (net) screen
opening shall be considered to pass airflow. Vents shall be of the gravity
type with openings protected by 316 stainless steel screen, #16 mesh, and
designed as a secondary roof opening.

C. Altitude control valve: Equip all tanks with an altitude control valve.
d. Foundation: The design of the tank foundation shall be the responsibility

of the tank manufacturer and the tank foundation shall be constructed in
accordance with the tank manufactur er
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e. Lighting : Provide interior lighting in the dry compartment.

f. Aviation Lighting: Comply with Federal Aviation Administration
requirements with respect to aviation warning lights.

The following required accessories are to be included with elevated)sttanks:
a. Roof hatch:  Minimum size 3@nch diameter with 4nch curb and cover
with 2-inch downward overlap and provisions for locking.

b. Rails & Ladders: Provide all necessary handrails, ladders, balconies, and
safety devices per OSHA requirenn

C. Miscellaneous Items Provide one sample cock and one pressure gauge
calibrated in feet of water.

Elevated storage tank protective coatings must comply with the following:

1. Welded steel tanks shall be coated on the inside and outside exajatlingized
accessories.

2. No coatings are required for galvanized bolted steel tanks or concrete tanks,
except for tank accessories that are not galvanized.

3. Coating Systems:

a. Coating systems for the interior of a tank shall be in accordance with
TCEQ requirements, must conform to ANSI/NSF Standard 61, and must
be certified by an organization accredited by ANSI for use as a contact
suface with potable water.

b. Coating systems for the exterior of a tank may be as required for exposure
conditions ad desired aesthetics.

C. Do not use coating materials containing lead.

4. Cathodic protection for the interior submerged surfaces of welded steel tanks is
not required but may be provided at the discretion of the Design Engineer.

5. The type of coatingystems and cathodic protection systems to be used shall be
included in the Specifications if they are to be used.
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4.14.9 Emergency Power

Provide emergency power as required by TCEQ regulations. A generator is the preferred type of
emergency power for boosteumpps. A right angle drive is the preferred type of emergency
power for a well. If the Engineer selects an alternate method, the reasons for the use of the
alternate method must be presented with the drawings. If a right angle drive is utilized, ¢he driv
shall be diesel powered and/or natural gas pow&igtht angle drives shall be sized accordingly

to the handle weight of the down hole pumping assembly without the motor or short shaft.

When used, an emergency power generator shall operate the fglliveyns as a minimum:
a. The controls, air compressor, panel lights, and exterior lights;

b. The booster pumps, or

The fuel tanks related to emergency power systems shall comply with the following:
1. For diesel engines, a fuel tank shall be providedclwhallows 24 hours of
opemtion at full load if system is interconnected or multiple plants are in the
system.

2. Aboveground tanks shall be used and must be Underwriters Laboratories (UL)
listed (Do not use underground fuel tanks). A UL label shaléffiged to the
tank.

3. Provide concrete or steel containment for the fuel tank in accordance with NFPA
30 and Federal and State regulations. Containment shall have a drain line with a
lockable valve. A double walled fuel tank can be utilized in lieuthsf
contanment structure.

4, Use black steel piping for fuel tank connections. Do not use galvanized steel
piping.

4.14.10 Disinfection Systems

4.14.10.1 General

A chlorination system for all groundwater plants must be provid&dter must be chlorinated
before itenters the ground storage tank {(phdorination). Provisions for post chlorination

prior to entering the distribution system shallbe provided at the discretion of the City Engineer
with TCEQ approval.
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Disinfection methods shall be approved by thiy Engineer

4.14.10.2 Types of Systems:

1. Prechlorination:
a. Chl orination of the plantds groundwa
providing a fixed rate chlorinator for each well feeding the plant
b. Chlorination Points:
(1) Add chlorine solution to the aleground well collection pipe

(2)

downstream of the well flow meter, prior to entering the ground
storage tank and prior to reaching the well connection to the
distribution system.

Chlorination connections for-ihch and smaller solution lines shall
to be a corporation cock type connection with check valve.
Connections for 1% inch through-iBch solution lines shall be a
pipe tap connection utilizing a service saddle with a-sfffuvalve

and check valve. The diffusion tube shall project into the pipe
approximately onethird the pipe diameter.

C. Control Methods:

(1)
(2)

3)

(4)

Chlorinators shall operate automatically whenever there is flow of
water into the ground storage tanks.

Single well, fixed feed rate chlorinators shall be controlled by an
electric solenid valve in the injector water supply line. The
solenoid valve shall open automatically when there is well flow.
Multiple well variable feed rate chlorinators shall be controlled by
an electric solenoid valve in the injector water supply line. The
solenoid valve shall open automatically when there is well flow. A
flow meter with flow rate transmitter is required in the common
well collection line for control of the chlorine feed rate.

Multiple well/multiple fixed rate chlorinators function asngie
well fixed rate chlorinators with a separate solenoid for each well
tied to that well 6s fixed rate

2. Postchlorination:
a. Chlorination of water after leaving the ground storage tanks shall be
accomplished by a variable rate chlorinator

b. Chlorination points:
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(1) Add chlorine solution to the booster pump suction piping. |If
possble, make chlorination connections to aboveground pipe.
Connetions to buried pipe shall be made inside a viude
structure.

(2)  Chlorination connectionshall be the same as those required for
pre-chlorination.

C. Control methods:

(1)  Chlorinators shall operate automatically whenever they are turned
on and there is flow in the booster pump suction lines.

(2)  Chlorinators shall be controlled by an elecs@denoid valve in the
injector water supply line. The chlorine feed rate may be controlled
based on the distribution flow rate (flow proportional control) or
based on the free chlorine residual of the water as it leaves the
ground storage tanks (direetsidual control).

4.14.10.3 Design Requirements

The design dose rate for pehlorination shall be adjustable from 0 to 3 mg/l. The design dose

rate for postchlorination shall be adjustable from 0 to 1.5 mg/l. Chlorinators to be installed shall

be listedonth€i t y6s Approved Pr odu chyshlotinater is optiond®.r ovi s
Accessories to be provided with chlorinators include a weight scale, automatic switchover
vacuum regulator, a pressure relief valve, and necessary piping and valves.

Thei njectorédés source of w a-pressure sitieootl theddistnbotorma | |y
booster pumps. A chlorine booster pump sized to provide the full required injector operating
pressure must be provided. The booster pump shall take suction froraliticeligction line. If

the water well is designed to pump directly into the distribution system during power outage
conditions, provide an auxiliary power source for the chlorine booster pump. The injector water
supply piping shall include an electriolenoid valve with a bypass, a strainer, and necessary
piping and valves.

The chlorinator room shall be a separate room or structure separated from other plant facilities.
The structure shall be masonry or fiberglass and shall include a deiiggnlet fan or fans, a
floor-level backdraft damper, a heater, and outside light and fan switches.

The chemical container storage area shall be a separate room or structure. The structure shall be
masonry or metal frame treated for corrosion resistance miéisonry structure is used, it shall
include a 2ton hoist system, a flodevel exhaust fan, a heater, and outside light and fan
switches. If a metal frame structure is used, it shall be an-fypere type structure with
provisions for securing contairgefrom vandals. Provide at@n hoist or design the structure to
accommodate container delivery truck loading and unloading.
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Required accessories include a gas mask, diffuser assembly, and chlorine leak detector. A
chlorine leak detector shall be loedt in each room (or structure) containing chlorination
equipment, including open frantgpe container structures. The chlorine leak detector shall
activate an alarm circuit that includes, as a minimum, a red rotating beacon which can be seen by
the plantoperator upon entering the plant site. A single-sefftained breathing apparatus with

a 3@minute supply of air shall be provided for each plant. The breathing apparatus shall be
located close to but outside of rooms or structures containing chlonreguipment.

A chlorine gas leak detector shall be provided at all chlorinators

414.11 Initial Water Plants

This section applies to development projects of 250 or fewer equivalent residential connections
planned to provide potable water to future resident@inmercial and/or industrial users located
within the ETJ and that have a City of Sugar Land approved regional water supply and
distribution plan.

Approval to construct initial water plants pursuant to this section is contingent upon submittal of
an overall regional water supply and distribution plan for the development. The overall plan
shall provide the preliminary location and capacity of primary water plants, initial water plants,
remote water wells, and trunk distribution lines. The overall plall contain a phasing plan

that sets development milestones (i.e. dates, number of connections, etc.) for implementation of
the ultimate water supply and distribution plan. Initial Water Plants shall conform to the
requirements contained in all othegcsions and chapters of this manual unless otherwise noted.

For Initial Water Plants, public water supply wells may be straight wall wells or gravel packed,

as needed, based on specific hydrogeological conditions at the proposed well site. The
maxmum cgacity of an Initial Water Plant well shall be 600 gallons per minute (gpm). The
minimum capacity of the well shall be 300gpm. The Casing and liner (interior casing) diameters

shall be sized to allow the pump to be lowered into the liner based on thefmarc t ur er 0 ¢
minimum clearances between pump and liner. The maximum velocity between the pump and

the liner shall not exceed 8 feet per second.

The minimum combined booster pump capacity shall be 1000 gallons per minute and a booster
pump building is regired unless a Specific Approval is obtained.

The minimum ground storage tank volume shall be 80,000 gallons.

Emergency power or electrical and mechanical devices necessary for quick connection of a
portable generator must be provided.
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A Step Test musbe performed on each completed well. The test shall include steps at 80%,
100%, 120% and 150% of design capacity for a minimum of 3 hours each with 3 hours of
recovery between each step to confirm final selected capacity. A draw down test shall also be
conducted on each well at its final capacity for 4 hours to verify stability in draw down. An
attempt shall be made to reach a specific capacity of 18 gglkwminuteperfoot of
drawdown for a gravgbacked well and 10 gallons per minute per footdcdwdown for a
straightwall well after 4 hours of continuous well operation.
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5.0 SANITARY SEWER DESIGN REQUIREMENTS

5.1 General

Sanitary sewers within the City of Sugar Land's jurisdiction shall allow for orderly expansion of
the system and shall conformttee Wastewater Master plan for the City of Sugar Land.

Sewers shall be sized based on the minimum requirements set out in this standard and the
stendard wastewater flow rates as established by the City of Sugar Land.

All sewers shall conform to the mimum requirements of the Texas Commission on
Environmental Quality (TCEQ), "Design Criteria for Sewerage Systems". (30 TAC Chapter
217/317)

Sewers shall be separated from water mains by a minimum of nine feet (9). Where the
minimum separation is not nmaained, refer to Section 4.5 for allowable clearances. For sewers
crossing utilities ot her than water, a mini
maintained.

The public sanitary sewer, as maintained by the City of Sugar Land, shall be defiakd as
savers, including stacks and service leads, serving more than one sewer connection and located
in public easements or street rigbfsway. The public sanitary sewer shall be designed,
constructed and installed in compliance with these Standards.

No more than one water line tap shall be allowed for each property. The domestic water and
irrigation line may be separately metered off the single tap. All far side service leads larger than
two (2) inches in diameter or longer than 80 feet shall belledttay the developer. All domestic

and irrigation meters shall be installed on the side of the street nearest the property within a
public easement or righdf-way. All fire vaults shall be located on private property adjacent to
the public rightof-way. If a fire vault is required, an isolation valve shall be installed on the
property line.

All sewer designs shall conform to the City of Sugar Land Standard Details.

5.2 Sewer Design and Materials

5.2.1 Minimum Size Criteria:
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5.2.1.1 Average Day Flow:

Wastewater flowshall be based on the current, approved utility phasing plan for the area. The
average day flow for the design of sanitary sewers shall be based on the minimum set by the plan
in gallons per day per single family connection for residential areas. Cormhmedustrial, and

office areas shall be designed for an average day flow that can be anticipated from the
contribuing area.

5.2.1.2 Peak Design Flow:

The peak design flow for sewers shall be four (4) times the average day flow of the fully
devdoped servicaarea. Sewers larger than eighteéech (18") may be sized using a peaking
factor of less than four (4) with approval of the City Engineer. The absolute minimum allowable
value for the design peaking factor is 2.5.

5.2.1.3 Minimum Size Criteria

A. The minimumsize public sewer shall be eigihtch (8"). The maximum number of single
family connections shall be 400.

B. The minimum size sewer service lead shall berssk (6") and shall not serve more than
two (2) residential services.

C. A commercial sewer seice lead shall be siinch (6") pipe or larger and shall not serve
more than one (1) commercial connection.

D. A Specific Approval shall be required for service leads less than six inches (6").

5.2.2 Materials of Construction:

Sewers will be constructed afaterials specified in the City of Sugar Land Approved Products
List.

Cement Stabilized Sand for Bedding and Backfill shall meet the criteria described in Section 3.2
of these Standards.
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5.2.3 Location of Sanitary Sewers

5.2.3.1 Street Rightof-Way

Sanitary sewes with a maximum depth of ten feet (10'), measured from finished grade, shall be
placed within the righof-way at least five feet (5') from the rigbt-way line, except as

provided herein. All sewers that are deeper than ten feet (10") shall be dantareexclusive

variable width easement parallel and adjoining the faghway. Where required in accordance

with Section 1.6. 2, an additional ten foot (
right-of-way to provide required clearances.

5.2.4 Design Requirements

5.2.4.1 Allowable Depths

Sewers shall be designed to meet or exceed the pipe manufacturer's recommendations for depth.

The minimum depth of a sewer main shall be four feet (4') below finished grade or top of curb,
whichever is lower.

Sanitary Sewers are prohibited at a depth | ov
Approval.

5.2.4.2 Bedding and Backfill

Sewer bedding will be cement stabilized sand, as required in Section 3.2, or approved granular
material. Backfill shall be congpct ed st arting at twelve inches
inch (80) I1ifts all t he -fiwvapercanto(95%)nStandard Rroctorf t h e
Density on all lifts. In water bearing sand, crushed stone, or approved granular malidoel wi

required. Trevira wrap will be required for water bearing soil as shown in the City of Sugar

Land Standard Details. When water bearing sands are encountered, the City of Sugar Land shall

be notified immediately.

5.2.4.3 Mandrel Test Required
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A mandrel tst shall be performed prior to acceptance of all installed PVC pipe. The initial
mandrel test shall be performed thirty (30) days after the trench has been backfilled. The
mardrel must move freely inside the pipe and will be pulled by hand from thecapstend of

the pipe to the downstream end.

Deflections in PVC pipe shall not exceed five percent (5%) and all mandrel tests must be
conducted with equipment certified to measure deflections of five percent (5%) in the pipe being
tested accounting fots diameter and SDR. Sanitary manholes will not be sponged out for the
initial and final inspection. The City of Sugar Land will require the Contractor to do a water
flood. If televising of any sewer line is required to determine whether the saniveey lsas
been constructed at an irregular grade, the

5.2.4.4 Hydraulic Requirements

Design velocity in a gravity sewer flowing full shall be a minimum of two feet (2') per second.
Where sewers are anticipatenl ftow less than onalf full, consideration shall be given to
increasing the slope of sewer to provide two feet (2') per second velocity in the pipe for the
anticipated flow.

Minimum acceptable slopes in sewers shall be:

Size of Pipe Fall in Feet

(inches) (per 100 ft. of Sewer)
6 0.65

8 0.40

10 0.25

12 0.20

15 0.15

18 0.11

21 0.09

24 0.08

Sewers are to be designed so that the crowns of the pipes are matched at manholes. The
upstream sewer may be designed so that the flow line of the upss®aer is higher than the

flow line of the downstream sewer. When the flow line of the upstream sewer is raised more
than three feet (3') above the flow line of the downstream sewer, a drop manhole connection is
required.

Sanitary sewer service leadsalitbe laid at sevetenths percent (0.7%) slope.
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5.2.4.5 Alignment

Sewers shall be laid in a straight alignment, where possible. Curved sewers may be allowed by
Specific Approval.

Sewers less than eightesches (18") in diameter may be curved by deflectime pipe at the

joint. Deflection shall not exceed chalf (1/2) of the pipe manufacturer's recommendations for
joint deflection. Eighteen inch (18") and larger sewers may be curved using manufactured bends
with a maximum deflection of eleven and emgarter degrees (11/4°). Deflected pipe joints

and bends shall be shown and specifically located on the construction drawings. Televising may
be required at the City's discretion.

5.2.4.6 Appurtenances

5.2.4.6.1 Manholes

Manholes shall be placed at points of chammgalignment (except along a curved sewer), grade,
or size of sewers and at intersections and ends of all sewers.-dQlsanill not be permitted on
public lines.

Manholes shall be spaced at a maximum distance of four hundred feet (400") apart.
Manhoks at the ends of sewers in rear lot easements shall be placed in streef-ights

Sewers laid in easements shall have a manhole in each street crossing.

Manholes shall be located to eliminate the inflow of storm water into the sanitary seweop The

of manhole rim elevation shall be shown on the plans for all sanitary sewer manholes, except in
paved areas. Sealed manholes may be permitted, within thgedaB®ood plain by Specific
Approval.

Manholes shall be constructed in accordance witlCityeof Sugar Land Standard Details.

Compaction around sanitary sewer manholes shall be 95% Standard Proctor Density or better.

A drop manhole shall be constructed for any sewer twielsie (12") diameter or less that enters
a manhole greater than thhgyx inches (36") above the invert of the manhole. Sewers larger
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than twelve inches (12") shall be designed to accommodate a drop at the manhole using standard
pipe fittings. The drop will be installed on the outside of the manhole and sealed insalg.and

Steps in manholes will not be permitted.

Fiberglass manholes are not allowed as part of public sanitary sewer systems. All manholes
within public rightsof-way and public easements shall be-gast or casin-place manholes.

Manhole covers shalbe cast iron, traffic bearing type ring and cover in accordance with the
Cityds Standard Detail s. Al'l man hole covers

All manhole adjustments shall be made with-past concrete rings.
Manholes shall be coated incrdance with the City of Sugar Land Construction Details
Manholes shall be vacuum tested in accordance with current TCEQ criteria.

All sanitary manholes shall be fitted with an inflow protector to prevent storm water intrusion to
the sanitary sewer tiection system.

All commercial developments with a far side (across the street) sanitary service lead shall
provide a six (6) inch riser and cleanout on the property side. Public maintenance of the far side
lead shall end at this riser.

5.2.4.6.2 Stacks

Stacksshall be constructed for connections to sewers that are more than eight feet (8" below
finished grade. Stacks shall be provided during the initial construction of the sewer.

5.3 LIFT STATIONS

5.3.1 Engineering Report and Shop Drawings Required

Prior to designa detailed engineering report shall be submitted to the Development Review
Coordinator for review and approval of the lift station and all related line work. The
Develpment Review Coordinator will specify the number of copies of the report to be
submited.
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The engineering report shall include the following:

1. A master development plan for the service area of the proposed lift station. This
plan shall include a map showing the location of the lift station, the service area,
the boundaries of the draige basin it is in and the location of the nearest existing
wastewater interceptor within that basin.

2. Engineering calculations and data as required by Section 5.3.3.

3. The Engineering Report shall be approved by the City prior to beginning
prepaetion of the plans and specifications.

For projects not in MUDs, once the engineering report and the construction plans and
specifiations have been approved, shop drawing submittals shall be provided to the City. These
submittals shall contain complete dié¢a information and drawings for all lift station equipment

and components. The City Engineer will specify the number of copies of each submittal that will
be required.

5.3.2 City Operation and Maintenance Acceptance

The City of Sugar Land may accept a $itation with a firm pumping capacity greater than 25
gpm for operation and maintenance, provided an agreement is negotiated with the City.

5.3.3 Lift Station Design Criteria

Lift stations are discouraged and will be allowed only where conventional grawigeses not
feasible. Feasibility is to be determined by a-&jele cost comparison of a gravity system and
the lift station project for a 3Qear project life. All lift stations shall utilize submersible pumps.

5.3.3.1 Flow Development

Calculation of wasteater flow shall be based on the following formula:

# of ESFC x 315 gpd/ESFC x 4 PF
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5.3.3.2 Redundancy

A minimum of two (2) pumps shall be required for all lift statiomhe capacity of the pumps
shall be such that the maximum wet weather flow can be handlledhe largest pump out of
service.

5.3.3.3 Wet Well Design

The bottom of the wet well shall have a minimum slope to the intake of two (2) vertical to one
(1) horizontal. There shall be no projections in the wet well, which would allow deposition of
solids.

The wet well volume shall be sized to provide adequate storage volume at peak design flows and
a pump cycle time of sufficient duration to prevent pump short cycling and consequential motor
damage. Pump cycle time, defined as the sum of "pump off" tinse'pump on" time, shall be

as follows:

TABLE 4.5.3A

Minimum Pump Cycle Times for Varying Size Pumps

Motor H.P. Min (Minimum Cycle Time in Minutes)
0 to 50 6

51to0 100 10

Above 100 15

The wet well volume between "pump on" and "pump off" shallde¢ermined using the
following equation:

Vv = t x g+ (4 x 7.48); where q = pump capacity in gpm and t is
the minimum cycle time in minutes

All "pump on" levels shall have a minimum separation of one (1) foot between levels. All
"pump off" levels shalbe at least six (6) inches above the top of the pump casing.

For more than two (2) pumps, the "pump off" levels shall be staged with a minimum separation
of one (1) foot between levels.

An example of a two (2) pump staging sequence is:

High-level alam
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Lag pump on
Lead pump on
Lag pump off
Lead pump off
Low-level alarm

The high level alarm shall be at the lower of at least one foot above the last (highest) "pump on"
level in the wet well or at the invert of the lowest influent line.

For lift stations with three or more pumps, the following method of calculating the wet well
volume may be used:

V1 = t X gql+ 4and ) = -(gd2)+ql
V2 = V6 x N x V1

Where:

Vi = working volume for the first pump in gallons
t = minimum cycle time in miates

gl = capacity of the first pump in gpm

g2 = capacity of the second pump in gpm

) = the discharge increment ratio, dimensionless
V2 = working volume for the second pump gallons

Vo = the additional draw down ratio, dimensionless
N = number of purps.

The procedure for calculating the volume is:

1) Calcul ate V1 and -~
2) Locate ° on Table 1 4.5.3B and read the
3) Calculate V2

An example of a three (3) pump starting sequence is as follows:

High-level alarm
Third pump on
Second pump on
First pump on
Third pump off
Second pump off
First pump off
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TABLE 4.5.3 B:

V values Corresponding to various Y Values

B V' B V' B V'
0.00 0.00 2.10 1.36 3.49 2.63
0.33 0.00 2.13 1.39 3.53 2.67
0.44 0.01 2.17 1.42 3.57 2.70
0.53 0.04 2.20 1.45 3.61 2.74
0.62 0.08 2.23 1.49 3.65 2.77
0.70 0.12 2.27 1.52 3.69 2.81
0.77 0.16 2.30 1.55 3.73 2.85
0.84 0.21 2.34 1.58 3.77 2.88
0.90 0.25 2.37 1.62 3.81 2.92
0.96 0.29 2.41 1.65 3.85 2.96
1.02 0.34 2.45 1.68 3.89 3.00
1.07 0.38 2.48 1.71 3.93 3.03
1.12 0.42 2.52 1.75 3.97 3.07
1.17 0.46 2.55 1.78 4.01 3.11
1.22 0.51 2.59 1.81 4.05 3.15
1.26 0.55 2.62 1.84 4.09 3.18
1.30 0.59 2.66 1.88 4.13 3.22
1.34 0.63 2.70 1.91 4.17 3.26
1.38 0.66 2.73 1.94 4.21 3.30
1.42 0.70 2.77 1.97 4.25 3.34
1.46 0.74 2.81 2.01 4.29 3.38
1.50 0.78 2.84 2.04 4.33 3.42
1.54 0.81 2.88 2.07 4.38 3.45
1.57 0.85 2.92 2.11 4.42 3.49
1.61 0.89 2.95 2.14 4.46 3.53
1.65 0.92 2.99 2.18 4.50 3.57
1.68 0.96 3.03 2.21 4.54 3.61
1.72 0.99 3.07 2.24 4.58 3.65
1.75 1.03 3.10 2.28 4.63 3.69
1.79 1.06 3.14 2.31 4.67 3.73
1.82 1.09 3.18 2.35 4.71 3.77
1.86 1.13 3.22 2.38 4.75 3.81
1.89 1.16 3.26 2.42 4.79 3.85
1.92 1.19 3.29 2.45 4.84 3.89
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V values Corresponding to various Y Values

1.96 1.23 3.33 2.49 4.88 3.93
1.99 1.26 3.37 2.52 4.92 3.97
2.03 1.29 3.41 2.56 4.96 4.01
2.06 1.33 3.45 2.59 5.01 4.05

Y = Pump discharge (Dimensionless) V' = Volume (Dimensionless)
Source: ALBERT PINCINE

5.3.3.4 Wet Well Detention Time

Calculate the detention time (Td) in the wet well for the maximum wet ee#idw, maximum
dry weather flow and average dry weather flow using the following equation:

Td = Tf+ Te
Where: Tf =(v) = (i) = time to fill the wet well in minutes
Te =(v)+(g-i) =time to empty the wet well in minutes
v =volume between"pumpn" and "pump of f o,
q = pump capacity in gpm

i = corresponding flow into the station, gpm

The maximum detention time shall be calculated with i = minimum dry weather flow.

5.3.3.5 Static Head

The static head shall be calculated for "pump on" and "poffiglevations in the wet well, and
shall be considered in determining TDH for pump selection.

5.3.3.6 Net Positive Suction Head

The net positive suction head (NPSH) required by the pump selected shall be compared with the
NPSH available in the system at thgeeeof the impeller. The engineer shall consult the pump
manufacturer for the NPSH required values for that pump and compare them with calculated
values for the NPSH available. The NPSH available should be greater than the NPSH required
for a flooded suodbn pump. The following equation may be used for calculating the NPSH
available:

NPSHA=PB + Hs Pvi Hfs
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Where: PB = barometric pressure in feet absolute
Hs = minimum static suction head in feet
Pv = vapor pressure of liquid in feet absolute
Hfs = friction loss in suction in feet (where applicable)

For lift stations in the City of Sugar Land's service area, a barometric pressure of 33.4 feet and a
vapor pressure of one and faenths (1.4) feet may be used. These values are based on the
following assumptions: an altitude of 500 feet above sea level, a water temperature of 85°F and a
specific gravity of water of 0.996 at 85°F.

5.3.3.7 Suction Piping Design

All suction piping shall be flanged ductile iron and have a minimum diameter of four (4) inches.
Ead pump shall have a separate suction pipe.

Suction piping shall have a velocity of three (3) to five (5) fps.

5.3.3.8 Force Main Design

Except for force mains connected to grinder pump lift stations, all force mains shall be PVC or
ductile iron with norcorrosve lining and a minimum diameter of four (4) inches. Force main
pipe within the station shall be flanged. Flexible fittings shall be provided at the exit wall.

Force mains shall be sized so that the flow velocity is between three (2.0) and sied6Brf
second at ultimate development. The maximum time required to flush the force main shall be
calculated on the basis of pump capacity.

Odor and corrosion control shall be provided for the force main if the force main detention time
exceeds 30 mires. Alternately, a dual force main approach may be used to reduce the
detention time.

Air release valves are only permitted when there are no feasible alternatives. The location and
size of all air release valves shall be evaluated for potentiad&becan odor nuisance to adjacent
property by the Design Engineer.

Lift stations including their associated force main systems shall be evaluated for their sulfide
generation potential and ability to achieve scouring velocities during average dry wkather
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periods. If the evaluation indicates that sulfide concentrations of greater than 2 ppm and solids
deposition are likely, the design shall:

1. Define a workable sulfide control technique that will minimize sulfide formation
in the force main,

2. Include "pig" launchingtations and recovery points to allow cleaning of the force
main, and

3. Protect the gravity main and manholes downstream of the force main from
corrosion.

The force main shall discharge into its own distinct manhole. Multiple foaiasnshall not
discharge into a single manhole.

5.3.3.9 Head Loss Curves

Data points for the system capacity curve shall be provided in tabular form and graphed with the
pump head capacity curve on the same graph. Two system capacity curves shall be pigtted usi
the Hazen Williams coefficient values of C = 100 and C = 140.

Pump output in gallons per minute (gpm) at the maximum and minimum heads shall be clearly
shown on the system curve for each pump and combination of pumps.

For stations with two (2) or mongumps operating in parallel, multiple pump and single pump
operation points shall be plotted on the system curve.

Pumps shall be selected so that their efficiency is maximized at all operating points.

If pumps are equipped with smaller impellers duiimtjal development phases to handle flows
less than the ultimate design flow, the ultimate impeller size shall also be provided.

5.3.3.10Buoyancy Calculations

The lift station design shall include a complete analysis of buoyant forces on the entire lift station
structure.

5.3.3.11Water Hammer
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Calculation of the maximum pressures resulting from water hammer, expected to occur upon
total power failure while pumping, is required for all lift stations.

The following equations are to be used.

P = (a)(V) + operating pssure of pipe (psi) (2.31)(g)

where:

waterhammer pressure (psi)
pressure wave velocity (ft/s)
specific weight of water (62.4 Ib/ft3)
acceleration of gravity (32.2 ft/s2)
bulk modulus of water (300,000 psi)
inside diameter of pipe (in)

Young's moduls of pipe (psi)

pipe wall thickness (in)

flow velocity in pipe (ft/s)

<~“maxQ s 9o
oo

Surge control measures shall be provided when pressures, including those due to water hammer,
exceed the pressure rating of the pipe.

5.3.3.12Suction Specific Speed (If Agphble)

The suction specific speed of the pumps shall be calculated using the following formula:
Suction Specifi(@)7Bpeed = n 3(Q).5 /

The suction specific speed should be below 9,000 rpm to prevent cavitation due to internal
recirculation.

5.3.3.13Stiffness Ratio

In order to ensure that the pump shaft does not bend an excessive amount, the RpsepT En
shall calculate the stiffness ratio of the shaft using the following equation:

Stiffness Ratieg L3 /D4
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Where:
L = distance between centerlines of the impeller and the inboard bearing (inches)
D = diameter of shaft (inches)

The stiffness rdo shall not exceed 60.

5.3.3.14Energy Calculations

Energy costs shall be calculated using the following equations:

a. Calculate the water horsepower required.
P = (Q)(h)(8.34 Ib/gal)
33,000 ftlb min/hp
where:
P = water horsepower (hp)
Q = flow, gallons per minute (gpm)
H = head, feet (ft)
b. Calculate the brake horsepower required.
Bhp = P/ pump efficiency*
where:
Bhp = brake horsepower (hp)
P = water horsepower (hp)

* Use the most efficient pumps for the application.

C. Calculate the electrical horsepower required
Ehp = Bhp / motor efficiency
where:
Ehp electrical horsepower (hp)

Bhp brake horsepower (hp)
* Use the most efficient motors for the application

d. Calculate the power required in kilotis&
EkW=(Ehp )(0.746 Kw/hp)
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e. Calculate daily power consumption in kilowturs.
E = [((EKW1)(t1) + (EKW2)(t2) + (E KW3)(t3)...]
where:
E = total power consumption, kilowatt hours (kWh) per day
EkWn = power required, kilowatts for pumps 1,2n
tn = estimated pump run time in hours per day for pumps 1,2,...,n
f. Calculate the estimated cost for power consumption over the life of the station.
C = (E)($0.06/kWh)(T)
where:

= cost of power over the life of the station (dol)ars
power consumption (kilowattour per day kWh/day)
time the station is expected to be in service (days)

5.3.3.15Stress and Thrust Calculations

Stress and thrust calculations for internal station piping and bends spatiiided for stations
with flows over 1000 gpm.

5.3.3.16Specific Station Requirements

All stations will be required to have an equipméfting device. For submersible pumps, a
lif ting chain with slide rails are adequate.

A manhole must be constructed on the influent side ofifthstation within 30 feet of the wet
well for purposes of operating bypass pumps.

At the time of final inspection, all pumps must be pulled by the contractor to do a routine check
for potential problems covered under the manufacturer's warranty.

Statins with motors 75 hp and larger shall have reduced voltage starters of the auto transformer
or solidstate soft start type. Part winding starters and motors are not acceptable. Motors larger
than 75 hp shall be designed with a maximum temperature rige egceed 80°C over a 40°C
ambient temperature. Motors larger than 300 hp may require a higher temperature rise and a
Specific Approval.
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Entrance hatches larger than 40 inches in diameter or heavier than 25 pounds shall be spring
loaded.

Valves highethan six (6) feet above the floor shall have chain operators.

Any potable water supply below the overflow elevation of the wet well shall be protected by an
air gap.

All lift stations shall have an emergency-pgss connection.

All access hatches mube traffic grade, neskid aluminum.

The minimum site size is S@et by 506feet . A larger site may be required for stations with
three or more pumps.

Where fencing of the station is specified, stations shall have an enclosure that is a minimum of
eight feet (806) tall, the materi al of which n
12-foot wide gate opening shall be provided at the access drive.

All stations require an access drive that terminates at the center of the wet well.

Submersik# dry-pits shall be no deeper than five feet unless removable grating is used over the
dry pit to provide access.

5.4 Service Connections

Sewer service leads shall not exceed one hundred and fifty feet (150") in length. Near side
double sewer serviceldss s hall not exceed fifteen feet (1!
a public rightof-way or easement.

5.4.1 Single-Family Residential Lots
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Both far side service connections and near side connections shall be installed at the time of
construction ofthe sewer. Double sewer service leads shall be located within a publiofright
way or easement.

All sanitary sewer service leads shall be located at the opposite corner of the water service leads
for each property. If it is not possible for both thatev and sanitary leads to be located at the
corner, then the sanitary lead may deviate from the corner to meet minimum separation
requirements. (See Fig.-b)

° L
TR

Figure 51
Service connections shall be constructed of materials as described in Sec#ion 5.2

Service connections should be installed at a manhole, when possible.

5.4.2 Multi-Family Residential, Commercial, and Office Developments

Service connections shall be made at a manhole. Far side and near side service connections
should be installed atdaitime of construction of the sewer.

Service connections shall be constructed of materials as described in Section 5.2.2.

If a manhole is not accessible, the developer must install a manhole in accordance with these
Standards.

Service Connections imdustrial zoning districts shall include a sample well prior to connecting
at the city service main or manhole and be accessable to City personel at all times.
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5.4.3 Service Connections at Manholes

Service connections should be made at a manhole when pos¥ibien a service connection
stubout is not provided, an opening shall be neatly cored out of the manhole at the required
elevation. The service connection shall be extended into the manhole.

Service connections at a concrete manhole shall be grautpthdée using noeshrink grout.
When a hole for a service connection in a brick manhole exceeds eighteen inches (18"), the
manhole shall be rebuilt above the disturbed area.

Service connections at fiberglass manholes shall be drilled, uniformly, thiteeigianhole wall.

A neoprene gasket shall be installed around the pipe to provide atighteseal through the

wall. Where required, fiberglass matte and resin shall be used, in accordance with the
manufaturer's recommendations, to repair wall opesing

Service connections entering a manhole three feet (3') or more above the flow line of the
manhole shall include a drop pipe with fittings outside the manhole. The drop shall be installed
adjoining and anchored to the wall of the manhole.

Adequate mikings shall be provided on site, and on record drawings, to facilitate recovery of
the service connection staut at the time the connection to the service is made.

Connections to the public sewer system shall be inspected by a representative gof withi@it
the Cityds I imits or approved by the District

Service connections that are installed after initial construction of a sewer shall be constructed
using a PVC saddle with gasket and stainless steglsstr

5.5 Building Sites without Sanitary Sewer Service

Building sites without sanitary sewer service
Sanitary sewer shall be extended to all building sites prior to developmentiteCsewage
facilities that comply with all TCEQ requirements require Specific Approval.
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6.0 DRAINAGE DESIGN REQUIREMENTS

6.1 General

All drainage plans and construction shall meet or exceed the requirements of the City of Sugar
Land, Fort Bend County Drainage District, aatlother entities having jurisdiction. All storm
sewers shall meet or exceed the requirements of the "Drainage Criteria Manual for Fort Bend
County, Texas" and the requirements of the City of Sugar Land.

Public storm sewers are defined as sewersappdirtenances that provide drainage for a public
right-of-way or more than one private tract and are located in a publieaigirdy or easement.
Private storm sewers provide internal drainage for a single reserve or other tract. Private storm
sewer conections to public storm sewers shall occur at a manhole or at the back of an inlet. All
private storm sewers within a public rightway shall be constructed in conformance with these
Standards. All construction shall conform to the City of Sugar [Siaddard Details.

6.1.1 Definitions

Within this Division, the listed terms shall be construed to mean the following:
Conduit i Any open or closed device for conveying flowing water.

Drainage Area Mapi Area map of a watershed which is subdivided to show assh served
by each subsystem.

Hydraulic Grade Line (HGL) 1 A line representing the pressure head available at any given
point within the drainage system.

Redevelopment’ A change in land use that alters the impervious cover of a tract.

In-fill Development i Development of open tracts of land in areas where the storm drainage
infrastructure is already in place.

Rational Formula 7 A method for calculating the peak rofff for a storm drain system. The
method uses the following equation:

Q = CxAxl
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Where: C
A
I

watershed runoff coefficient
area (acres)
rainfall intensity (inches per hour)

Design Storm Eventi Rainfall intensity upon which the drainage facility will be sized.

Rainfall Frequency 1 Probability of a rainfall event of defed characteristics occurring in any
given year. Information on rainfall frequency is published by the National Weather Service. For
the purpose of storm drainage design, the following frequencies are applicable:

2-year frequency 1 a rainfall intensityhaving a 50 percent probability of occurrence in
any given year; nominally likely to occur once every 2 years.

3-year frequency T a rainfall intensity having a 33 percent probability of occurrence in
any given year; nominally likely to occur once evaryears.

5-year frequency T a rainfall intensity having a 20 percent probability of occurrence in
any given year; nominally likely to occur once every 5 years.

10-year frequency 1 a rainfall intensity having a 10 percent probability of occurrence in
ary given year; nominally likely to occur once every 10 years.

25-year frequency 1 a rainfall intensity having a 4 percent probability of occurrence in
any given year; nominally likely to occur once every 25 years.

100year frequencyi a rainfall intensityhaving a 1 percent probability of occurrence in
any given year; nominally likely to occur once every 100 years.

Sheet Flowi Overland storm rwoff that is not conveyed in a defined conduit; it may be in
excess of the capacity of a conduit where the duyldr grade line extends above the gutterline.

Manningds: Equati on

Vv = (KR sf”
Where: K = 1.49 for English units
= 1.00 for metric units
Vv = velocity (ft./sec or m/sec)
R = hydraulic radius (ft. or M)

(area/wetted perimeter)
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Sf friction slope (headloss/length)
0.013 for concrete pipes
0.024 for CMP pipes

>
I n

Continuity Equation:

VA

discharge (cfs or cms)

velocity (ft/sec or m/sec)

cross sectional area of conduit
(square feet or square meters)

Where:

><0O0

FEMA T Federal Emergency Management Agency.

FBCDD 1 Fort Bend County Drainage District

6.2 Storm Sewer Materials

Storm sewer and culvert pipe shall be-past reinforced concrete pipe. Concrete pipe and box
culverts shall be on the Cityods Apprmviked Prod
Design Engineer shall provide for increased pipe strength when conditions of the proposed
installation exceed the allowable load for Class Il pipe. All concrete pipes shall hang O

rubber gasketed joints. Pipe joints for box culverts shabdaled with Ram Neck or equivalent.

Storm sewer outfalls into open channels shall be constructed using corrugated steel pipe or
Reinforced Concrete Pipe. Corrugated steel p
and appropriate for the apgdition.

Storm sewer outfalls shall have slope protection to prevent erosion. Slope protection shall be
constructed of reinforced concrete pavement. Slope paving shallbe forh  ( 40) t hi ck
sack concrete with thresightsi nc h ( 3/ &roon twentyfeueil n crhe b( 2 4 0) cent e
way. Slope protection texturing shall be required where public access likely. Refer to the City

of Sugar Land Standard Details for minimum dimensions.

6.3 Location of Storm Sewer

Public storm sewers shall be loedtwithin a public street rigidf-way or a storm sewer
ea®ment, dedicated to the public and adjoining a public streetoigivay.
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All residential lots shall drain to a public rigbt-way directly adjoining the lot. Drainage from

a residential lot t@ public rightof-way at the rear or side of a lot may be permitted, provided the
drainage system has been properly designed to accept the flow. Drainage from a residential lot
to an adjoining greenbelt or golf course shall require a public drainagenes@iséo be
maintained by the homeowner's association or appropriate private entity. Drainage to a private
eaement shall require a Specific Approval and must be noted on the recorded subdivision plat.
Drainage to a Fort Bend County drainage easementtshalpproved by the Fort Bend County
Drainage District.

6.3.1 Public Street Right-of-Way

For all storm sewers located in a public street rafhwv a y a minimum distance
shall be maintained inside the righftway line to the outside edg# the storm sewer unless
accompanied by an adjacent easement.

Storm sewers shall be |l ocated to provide a mi
pipe, and are permitted in the esplanade.

6.3.2 Storm Sewer Easement

Storm sewers placed in @msents shall conform to the requirements of Section 1.6.3. Storm
sewers within easements shal.l be placed no cl
edge of the pipe to the edge of an easement, except when adjoining another easement or public
rightofway where the distance may be reduced to
placed in the center of an exclusive easement or centered between the curb and the edge of the
storm sewer easement.

6.3.3 Utility Conflicts

The Design Engineer shall @wnt for all utility conflicts with a storm sewer including water
lines, sanitary sewers, street lighting, and all other utilities.
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6.4 Construction Plan Requirements

6.4.1 Drainage Area Map Required

A drainage area map shall be included in the constructemspl The drainage area map shall
include:

A. Drainage areas, including areas draining frormast# onto or adjoining the project.
B. Design storm runoff.
C. 100-year storm runoff.

D. Route of overland flow including the overflow to a drainage wagdsip accommodate
the 100year flow (Sheet Flow analysis).

E. Elevations for the 2year and 10§ear storms in the outfall channel.
F. Flow per inlet.
G. Maximum 100year ponding elevation.

6.4.2 Other Requirements

Detailed drainage calculations shalldagomitted with the construction plans.
The Hydraulic Grade Line (HGL) for the design storm shall be shown on the construction

drawvings. Calculations for the elevation of the HGL shall be provided with the design storm
drainage calculations.

6.5 Design Requirements

The minimum depth of a storm sewer (measured to the top of pipe) shall be-tawgnityches
(24" below top of curb or finished grade, whichever is lower. The minimum size storm sewer
for mains and inlet leads shall be twefwr inch (24).
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Storm sewers shall be constructed on a straight horizontal and vertical alignment between
manholes. Storm sewers greater than or equal to-tartyinches (42") in diameter may be laid
along a curve using manufactured bends of less than or equalltd®l Camera inspection may

be required on storm sewers constructed along a curve.

Storm sewers shall be bedded using cement stabilized sand that complies with these Standards.

6.5.1 Pipe Requirements

6.5.1.1 Reinforced Concrete Pipe

Reinforced concrete pipéall be installed in compliance with the following cover restrictions:

Pipe Class Maximum Cover (Ft.)
11l 15'
\Y 30

Reinforced concrete pipe installed at a depth greater than thirty feet (30") shall be designed by the
Design Engineer for the spéc installation. Reinforced concrete pipe shall be designed in
accordance with the American Concrete Pipe Association, "Concrete Pipe Design Manual”.
Maximum cover on the pipe shall be measured from the top of pipe to the ultimate finished grade
or naural ground, whichever is greater.

6.5.1.2 Corrugated Steel Pipe

Corrugated steel pi pe shall conform to the
corrugated steel pipe shall be cement stabilized sand that complies with these Standards and shall
have a mitmum density of ninetfive percent (95%) Standard Proctor.

Corrugated steel pipe larger than eigfayr inches (84") in diameter or to be greater than thirty
feet (30") deep shall be designed by the Design Engineer for the specific installatiorgatedrru

steel pipe shall be designed in accordance with the American Iron and Steel Institute, "Handbook
of Steel Drainage and Highway Construction Products".
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