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CHAPTER 1 

GENERAL REQUIREMENTS 
 

 

1.1 GENERAL 

 

 

1.1.1 The EDCM describes the general requirements for the preparation of 

construction plans and the supporting documents required for approval by 

the City.  Additional specific design requirements may be required by the 

City. 

 

1.1.2 Construction plans for public improvements within Pearland city limits 

shall be approved by the City.  Construction plans for public improvements 

within the City extraterritorial jurisdiction (ETJ) shall be reviewed and 

approved by Brazoria County Engineering Department, respective 

Municipal Utility Districts, Brazoria Drainage District No. 4, and City. 

 

1.1.3 Construction plans for private improvements that connect to or have an 

impact on public infrastructure shall be reviewed in accordance with the 

Site Development chapter of EDCM and the Unified Development Code 

(UDC). 

 

1.1.4 All projects required to conform to the EDCM shall also comply with 

applicable City ordinances.  

 

1.1.5 All construction plans and supporting documentation shall conform to the 

requirements of the EDCM and applicable regulations of all Federal, State, 

County, and entities having jurisdiction.  It shall be the responsibility of the 

project engineer to use the EDCM to produce a design product conforming 

to acceptable engineering practices. 

 

1.1.6 Any reference by this manual to any law, regulation, rule, publication, or 

any other source shall refer to the most recently adopted, promulgated, or 

otherwise effective version applicable as such may be amended from time 

to time. 

 

1.1.7 The Engineering Department shall review and maintain the EDCM and 

approve or disapprove recommended changes to the EDCM.  Approved 

changes to the EDCM shall be summarized and updated as determined by 

the City Engineer, but not less than once every two years. 

 

1.1.8 The Engineering Department shall develop and maintain Standard 

Construction Details which shall be maintained and updated periodically by 

the Engineering Department.    
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1.1.9 Engineering Department shall develop and maintain an Approved Product 

List. This Approved Product List shall be maintained and updated 

periodically by the Engineering Department.    

 

1.2 REFERENCES 

 

1.2.1 All projects that are required to conform to these Standards shall also be in 

compliance with all applicable City ordinances.  All construction plans and 

supporting documentation shall conform to the requirements of these Standards 

and all applicable regulations of all Federal, State, County, and Local entities 

having jurisdiction.  Relevant related laws and regulations included but are not 

limited to the following: 

 

A. City of Pearland Ordinances 

B. State of Texas 

1. Texas Accessibility Standards (TAS), pursuant and subject to the 

Texas Government Code, Chapter 469, and the Texas 

Administrative Code, Title 16, Chapter 68 

2. Rules and Regulations published by the Texas Commission on 

Environmental Quality (TCEQ): 

i. Rules and Regulations for Public Water Systems, Texas 

Administrative Code, Title 30, Chapter 290, Subchapter D  

ii. Design Criteria for Domestic Wastewater Systems, Texas 

Administrative Code, Title 30, Chapter 217  

iii. TCEQ storm water pollution prevention protection standards 

3. State of Texas Engineering Practice Act, Texas Occupations Code, 

Chapter 1001 Professional Land Surveying Practices Act, Texas 

Occupations Code, Chapter 1071  

4. Texas Manual on Uniform Traffic Control Devices. 

C. National 

1. Americans with Disabilities Act, 42 U.S.C. § 12101 et seq and 

regulations, 28 CFR Part 36. 

2. American Association of Highway and Transportation Officials, A 

Policy on Geometric Design of Highways and Streets 

3. Institute of Transportation Engineers, Traffic Engineering 

Handbook 

4. Highway Capacity Manual, National Research Council, 

Transportation Research Board 

 

  

1.3 DEFINITIONS 

 

For the purposes of this manual, the following words and phrases shall have the 

meanings respectively ascribed to them by this section. 
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Approved Products List – List of approved products that can be utilized for 

construction in the city. This list may be updated periodically.  

 

City Code – The code of Ordinances of the City of Pearland, Texas. 

 

City Engineer - The City Engineer or his designee. 

 

Collector Streets - Street routes that have short travel distances and collect traffic 

from intra-city streets and funnel it into major thoroughfares or other collector 

streets. 

 

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

right-of-way that provides access to property on which an office, retail commercial 

center, or a building having more than three dwelling units is located or any 

driveway approach which accesses property that is primarily used for a non-

residential purpose. 

 

County –The applicable political subdivision of the State of Texas in which a 

subject tract is located.  Pearland city limits and its extraterritorial jurisdiction 

covers portion of Fort Bend County, Harris County and Brazoria County. 

 

Design Analysis - Narratives and calculations necessary to support design of a 

project. 

 

Drawings - Plan, profile, detail, and other graphic sheets to be used in a 

construction contract, which define character and scope of the project. 

 

Driveway - Entrance to and exit from premises where it is possible to park 

completely off the street, and which is not open for vehicular traffic except by 

permission of the owner of such private property.   

 

Driveway Approach - A way or place including paving and curb returns between 

the street travel lanes and private property that provides vehicular access between 

the roadway and said private property. 

 

Dwelling Unit - A building or portion thereof designed exclusively for residential 

occupancy. 

 

Engineering Department – Department develops, implements, and manages city 

infrastructure for capital projects and residential and commercial development and 

ensures that city infrastructure is designed and constructed per city standards.  

 

Highway, Street, or Roadway - A general term denoting a public or private way for 

the purpose of vehicular travel. 
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Infrastructure - Any facility or structure proposed to be constructed, reconstructed, 

repaired, or regraded wholly or partially within right-of-way public easements or 

connecting to right-of-way, including, but not limited to, streets, driveways, 

sidewalks, curbs, gutters, culverts, open ditches, storm drains, and irrigation 

facilities owned or maintained by a public entity. 

 

Intersection - The area embraced within the prolongation or connection of the 

lateral curb lines, or, if none, then the lateral boundary lines of two or more 

roadways, including public street, private street, commercial driveway, residential 

driveway, driveway approach, alley or combination thereof which join one another 

at, or approximately at, right angles, or the area within which vehicles traveling 

upon different roadways joining at any other angle may come into conflict.   

 

Major Thoroughfare - Highways, streets and roadways devoted to moving large 

volumes of traffic over long distances.  Major thoroughfares shall be set forth in 

the Major Thoroughfare Plan adopted by City Council and may be amended, 

periodically. 

 

Professional Engineer - An engineer currently licensed by and in good standing 

with the Texas Board of Professional Engineers. 

 

Professional Land Surveyor - A surveyor currently registered with and in good 

standing with the State of Texas Board of Professional Land Surveying. 

 

Project Engineer Representative – A representative of the design engineer who 

possesses the knowledge, skills and abilities to carry out inspection duties to insure 

compliance with the approved plans and specifications. 

 

Private Projects or Private Improvements - All projects involving construction, 

reconstruction, modification or maintenance of privately-owned/maintained 

facilities including, but not limited to, buildings, parking lots, utility systems, 

private shared access drives and any facility supporting functions within private 

property boundaries.  

 

Public Works Projects, Public Improvements or Public Projects – All projects 

involving construction, reconstruction, modification or maintenance of public 

infrastructure, including, but not limited to, streets, drainage facilities, water and 

wastewater systems, construction in public rights-of-way or easements.  Any 

project that will be accepted for permanent maintenance by a public agency or 

political subdivision of the State of Texas.  Any project subject to review and 

approval by the terms of Section 1.01 of this chapter.   

 

Residential Developments - Residential developments shall mean all areas 

identified as residential under the City of Pearland Zoning Ordinance or otherwise 

zoned or devoted primarily to residential use.  
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Residential Driveway Approach - The portion of a driveway within the public 

right-of-way that provides access to property on which a single-family residence, 

duplex, or multi-family building containing three or fewer dwelling units is located. 

 

Residential Streets - Street routes that provide access to local property owners and 

which connect property to major thoroughfares or collector street networks.   

 

Residential Structure - A single-family home, apartment house, townhouse, 

condominium or any other type of dwelling unit. 

 

Review Authorities - The authorized representatives of City departments, divisions, 

or sections responsible for reviewing and approving calculations and drawings for 

privately funded projects and for design and construction contracts with the City. 

 

Right-of-way - Property that is publicly owned or upon which a governmental 

entity has an express or implied property interest (e.g. fee title, easement, etc.) held 

for a public purpose.  Examples of such public purpose include by way of example 

and not limitation, highways, streets, sidewalks, drainage facilities, sewerage and 

water facilities.  

 

Sidewalk – The section of pavement between the curb lines of a roadway and the 

adjacent property lines or located within an easement intended for the use of 

pedestrians. 

 

Specifications - City of Pearland Standard Specifications plus project-specific 

narrative descriptions of procedures, requirements, and materials for a particular 

project. 

 

Standard Construction Details – This is a separate document that contains the City 

construction details and may be updated periodically.  

 

Standards – The requirements of this design manual. 

 

Traffic Impact Analysis – A study performed by engineers with expertise in traffic 

engineering principles and practice which reviews development of a specific 

property and how it integrates into the existing and proposed City of Pearland street 

network.  The analysis utilizes data and conclusions developed in previous studies 

and identifies improvements needed to mitigate the impact of traffic generated by 

a development on the street network system. 

 

Variance – A onetime formal exception to a particular rule or rules granted for 

extenuating circumstances, approved by City Engineer.  
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1.4 PRELIMINARY RESEARCH 

 

1.4.1 Personnel from Public Works Department and Engineering Department 

shall be available for preliminary meetings to discuss a proposed project 

with the project engineer and/or developer.  The preliminary meetings are 

available when no need for predevelopment meetings exists, or to clarify 

discussions from a prior predevelopment meeting.  This preliminary 

meeting between the City and the engineer/developer shall be scheduled 

with the Engineering Department staff before submittal of any documents 

for review. Predevelopment meetings shall be scheduled through the 

Community Development Department. 

 

1.4.2 Research of existing utility and right-of-way information with City, County, 

State, and other public and private utility agencies shall be completed and 

documented prior to submittal of plans to the City. The City will make the 

available information to the requester upon receipt of Public Information 

Request (PIR) through City Secretary office. 

 

1.5 FEES 

 

1.5.1 Prior to initiating construction on a project, all applicable fees shall be paid 

to the City. 

 

1.6 DESIGN REVIEW REQUIREMENTS 

 

1.6.1 Electronic copies of construction plans and supporting documentation shall 

be submitted to the City via City of Pearland Community Web Portal 

Engineering Department for review.  Plans will be reviewed by the 

appropriate departments using City’s eTRAKiT system. The eTRAKiT 

system will update the engineer/applicant about the status of approval which 

may include pending, comments, approved etc. The City utilizes Manage 

IT Program Management System for Capital Improvement Project during 

design and construction Phase. If the project is a City Capital Improvement 

Project, all correspondence shall be directed to the City Engineer. 

  

1.6.2 Depending on the trip estimates for the proposed development by the design 

engineer, a Traffic Impact Analysis may be required to determine necessary 

traffic mitigation measures to maintain the required level of service as 

dictated by City regulations and requirements.  Refer to Chapter 7 for 

further requirements. 

 

1.6.3 Final Drainage plans within the jurisdiction of Brazoria Drainage District 

No.4 or Harris County Flood Control District must be approved and signed 

prior to submitting to City for approval. 
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1.6.4 The engineer must adequately address comments and provide written 

response. Revised construction plan along with written responses shall be 

submitted to the City via eTRAKiT system. For CIP, ManageIT shall be 

used for the submission of revised documents.  

 

1.6.5 Following final City approval, an electronic copy of the plans will be 

stamped by the City Engineer for approval. 

 

1.6.6 If a project has begun the review process but becomes inactive for a period 

of 12 months from the date of the last correspondence, the project will be 

considered stopped.  Projects re-activated after 12 months of inactivity will 

be treated as new submittals, subject to all current requirements and changes 

in codes or ordinances. 

 

1.6.7 The project must be platted and recorded prior to final acceptance. 

 

1.6.8 As warranted by scope and type of design, plans shall be submitted for 

review and approval by Texas Commission on Environmental Quality 

(TCEQ). 

 

1.6.9 As warranted by scope and type of design, plans shall be in compliance with 

Texas Accessibility Standards (TAS) and American with Disabilities Act 

(ADA) regulations and criteria.   

 

1.6.10 The design engineer should be responsible for making sure that appropriate 

permit approval are received prior to the construction. Such permit may 

include; permit from US Army Corps, FEMA, TxDOT, etc. 

 

1.7 QUALITY ASSURANCE 

 

1.7.1 Surveying and platting shall be accomplished under direction of a 

Professional Land Surveyor.  Recording documents shall be sealed, signed, 

and dated by a Professional Land Surveyor. Survey shall be completed 

within 12 months of the plan submittal. 

 

1.7.2 Engineering calculations shall be prepared by or under the direct 

supervision of a Professional Engineer trained and licensed in disciplines 

required by the project scope and sealed by the Professional Engineer.    

Final engineering design drawings shall be sealed, signed, and dated by the 

Professional Engineer responsible for development of the drawings. 

 

1.7.3 Final architectural design drawings shall be sealed, signed, and dated by the 

licensed Architect responsible for development of the drawings. 
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1.7.4 Final landscape architecture design drawings shall be sealed, signed, and 

dated by the licensed Landscape Architect responsible for development of 

the drawings. 

 

1.7.5 Final irrigation design drawings shall be sealed, signed and dated by either 

a Texas Professional Engineer, a licensed irrigator or a licensed Landscape 

Architect. 

 

1.8 CONSTRUCTION PROCEDURE REQUIREMENTS  

 

1.8.1 Construction shall not begin until construction plans are approved by the  

City Engineer, a preliminary plat is approved, and all permits, bonds and 

licenses have been obtained. 

 

1.8.2 Coordinate with the Engineering Department forty-eight hours (48) in 

advance to set up the pre-construction meeting for the project.  Department 

staff overseeing the construction process shall attend the pre-construction 

meeting, which shall be held at the Engineering Department or at the project 

site. 

 

1.8.3 Notify the Engineering Department at least three (3) business days prior to 

beginning construction and at least twenty-four (24) hours prior to the 

placement of concrete on the project and prior to all required inspections or 

tests.  Inspections shall be conducted by the Engineering Department staff 

or its designee. All Saturday construction shall be scheduled with the 

Engineering Department at least forty-eight (48) hours in advance.  There 

will be no construction or inspections made on Sundays unless in case of 

emergency.  Request for Sunday or holiday construction or inspections shall 

be made in writing and submitted to the Engineering Department for 

approval not later than 72 hours prior to the intent.  All Saturday, Sunday 

or holiday inspections will be on a fee basis paid directly to the City prior 

to final approval of the project. A schedule of fees is on file in the 

Engineering Department. 

 

1.8.4 Notify the Engineering Department office at least three (3) business days 

prior to final inspection. The Engineering Department staff and 

representatives of all entities having jurisdiction shall be present during all 

final inspections (i.e., Public Works, Municipal Utility District, TCEQ, 

TxDOT, etc.). 

 

1.8.5 For acceptance of the project, the project engineer shall provide to the City 

an electronic file copy (PDF format min. 400 dpi resolution), an AutoCAD 

file (.dwg) or compatible .dxf file, and a GIS compatible file (see Chapter 

2, and Chapter 11 for more electronic file options and requirements).  

Project engineer shall provide to the Engineering Department the other 

project completion deliverables such as Maintenance Bond, Affidavit of 
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Bills Paid, Engineer’s Letter of Completion, applicable test results, etc. (See 

Appendix A- Final Checklist for subdivision acceptance). All documents 

other than the Maintenance Bond shall be in an electronic format. Engineer 

of Record has thirty (30) days to submit “Final Acceptance” paper work to 

the Engineering Department. 

 

1.8.6 Record Drawings (mark-ups) submitted by contractor to the project 

engineer for the preparation of official Record Drawings shall include 

verification (as applicable) of all manhole and junction box locations, line 

sizes and lengths, elevations and inverts, lift station facility changes, fire 

hydrants and valve locations, driveways, service lines locations and sizes, 

changes to roadway profile and geometrics, etc.   Project engineer shall 

modify plans accordingly and submit revised electronic plans as Record 

Drawings for approval.      

 

1.8.7 All delivery tickets for all materials (e.g., concrete, cement stabilized sand) 

shall be maintained by the Engineer of Record and upon written request be 

made available for review by the Engineering Department.  These delivery 

tickets shall be maintained for a maximum of one year from the completion 

of the project. 

 

1.8.8 Changes to approved plans shall be approved by the City Engineer prior to 

construction.  Any required changes during construction due to field 

conditions or errors shall be discussed with the Engineering Department for 

approval/coordination prior to making the change. 

 

1.8.9 Engineering Department shall be on the distribution list for all construction 

test results and reports. 

 

1.8.10  Competent, full-time resident inspection by the Project Engineer's 

representative shall be provided at all critical points of construction and as 

deemed necessary by the City.  Critical points of construction include, but 

are not limited to, operations involving inspection of bedding and pipe prior 

to backfilling, placing and compaction of backfill, placement of structural 

concrete and paving, sidewalk placement and all on-site testing activities. 

 

1.8.11 A certified testing laboratory shall be on site to perform applicable tests 

required so that construction practices and materials conform to plan and 

specification requirements. 

 

1.8.12 All disturbed areas must be properly re-vegetated (minimum 70% 

established grass cover on unpaved area) prior to demobilization and 

acceptance of project. 
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1.9 APPROVAL AND ACCEPTANCE OF PUBLIC IMPROVEMENT 

PROJECTS 

 

1.9.1 Public Improvement projects shall subject to final approval by the City 

Engineer prior to placing the facilities in service. 

 

1.9.2 The Project Engineer shall also issue a certificate, at the completion of the 

work, acknowledging that the project was constructed in accordance with 

the City approved plans, specifications and special provisions.  

 

1.9.3 All items listed in “Appendix A – Final Check List for Subdivision 

Acceptance” shall be met prior to final approval by the Engineering 

Department. 

 

1.9.4   Final approval of a project shall be documented in writing by the City 

Engineer. 

 

1.9.5    Public Improvement projects within the City shall be subject to a minimum 

two (2) year maintenance bond.  An inspection prior to the end of the 

maintenance period shall be conducted by the Engineering Department and 

all other entities having jurisdiction.  All facilities shall be operational and 

in good working condition prior to final acceptance of a project in order to 

obtain a refund of the maintenance bond. 

 

1.9.6   The Engineer or Developer is required to comply with the Storm Water 

Pollution Protection Plan (SWPPP) developed for the development and for 

the implementation and maintenance of the Best Management Practices 

(BMP).  Once the project is complete and the final BMPs are installed, the 

Engineer or Developer shall maintain the BMPs until revegetation is 

established to prevent sediment transport and erosion.  The Engineer or 

Developer is responsible for the removal of BMPs once the revegetation is 

established. These BMPs shall be removed within 30-days once the 

revegetation has been reestablished. This will be reviewed during the two-

year maintenance period as described in Section 1.9.4. 

 

1.10 APPROVALS AND VARIANCES 

 

1.10.1  Approvals required in the EDCM shall be the responsibility of the Owner.  

Failure to obtain appropriate approvals may be grounds for suspension of 

construction until appropriate approvals are granted.  Items failing to 

conform to the EDCM shall be submitted for a variance request. 

 

1.10.2  Variances from these Standards are authorized only if approved in writing 

by the Engineering Department.  Variances must be submitted at the time 

of the original construction plan submittal. Persons seeking a variance from 

these Standards shall submit to the Engineering Department a written 
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variance request application on a form (Appendix B) provided by the City 

with the applicable fee.  Variance request applications should be submitted 

with pertinent information such as construction plans or a right-of-way use 

permit.  Incomplete variance request applications will not be processed until 

the applicant adequately addresses all outstanding items. It is the applicant’s 

sole responsibility to adequately support all requested variances.  The City’s 

standard variance request application form is included at the end of this 

chapter. 

 

1.10.3  Construction work related to any specific approval item not approved in 

writing shall not begin until the City Engineer has granted written approval.  

Any work proceeding without specific approval shall be subject to removal 

and replacement in accordance with the EDCM. 

 

1.10.4  Materials and manufactured items used in construction of public 

improvements shall conform to the City’s Standard Specifications. Water, 

wastewater and drainage system appurtenances shall subject to the 

approved items as listed in the Approved Products List and City of Pearland 

Standard Construction Details available from the Engineering Department 

and City website.  Items not appearing on the approved list shall not be used 

for construction of public works facilities in the City of Pearland. 

 

1.10.5  All projects required to conform to the EDCM shall also comply with 

applicable City Ordinances. Projects shall be reviewed for compliance with 

the Zoning, Subdivision, Floodplain Management, Signage, Traffic, Water, 

Sewer, Stormwater Management, and any other applicable Ordinances.        
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FINAL CHECK LIST  

FOR  

SUBDIVISION ACCEPTANCE 
 

 

Name of Subdivision: ________________________________________________ 
 

Name of Developer:  ________________________________________________ 
 

Name of Contractor: ________________________________________________   
 
 

ITEMS 

 
1. Field Compliance 

(A) Bench Marks, Brass Caps to be set with following information: 
1. Elevation 
2. Date of Adjustment 
3. Surveyor’s number 

(B) Location and elevation to be furnished to City   __________ 
 

2. Construction Plans: 
Developer’s Engineer has furnished City with complete set of scanned recorded 
drawings and GIS files (See Chatter 2 and Chapter 11) for the subdivision on CD 
(PDF file format, 400 DPI minimum)      __________ 

 
3. Water Distribution Construction Checklist submitted by the 

Developer’s engineer.        __________ 
 

4. Statement from County Tax Collector as to ownership and status 
of State, County, School District and City taxes.   __________ 

 
5. Two Year Maintenance Bond (original) in amount of 50% of construction 

costs.           __________ 
 

6. Contractor’s affidavit of all bills paid.     __________ 
 

7. Cost for two (2) years operating cost for the total number of  
Lights installed.        __________ 

 
8. All street signs as required within the subdivision.   __________ 

 
9. Engineers certification letter.      __________ 
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10. Total linear feet of storm sewer pipe.     __________ 
  

11. Total linear feet of gravity sanitary sewer pipe.    __________ 
 

12. Total linear feet of sanitary sewer force main pipe   __________ 
 

13. Total linear feet of concrete streets.     __________ 
 

14. Total number of manholes                __________ 
 

15. Total number of valves       __________ 
 

16. Total linear feet of water lines.      __________ 
 
 
     4” water line _______ 
      
     6” water line _______ 
 
     8” water line  _______ 
 
              12” water line _______ 
 
 

17. Deposit for building thoroughfare (if any).    __________  
 

18. Perimeter Sidewalks (6’ or 4’)      __________ 
 

19. Lift Station 
a. Dimensions of wet well 

 
b. Number, manufacturer, and type of pumps 
 

 
 c. Size of pump, flow and Hp of pumps 
 
 
 
 
Submitted by: 
 
 
_________________ _________ 
Engineer of Record  Date 
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Reviewed by: 
 
 
_________________ _________ 
Construction Inspector Date 
 
 
Approved by: 
 
 
_________________ _________ 
City Engineer  Date 
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City of Pearland 

Engineering 

2559 Hillhouse Rd TEMP 

Pearland, Texas 77584 

Tel: 281.652.1637 

pearlandtx.gov 

 

 

Engineering Design Criteria Manual (EDCM) 

VARIATION PROCEDURE 

 
Variation to any technical standard in the infrastructure standards may be permitted by the City if 

a proposal is submitted by a registered professional engineer following generally accepted 

engineering standards for traffic, sidewalk and other infrastructure as applicable, and such proposal 

contains the following information and substantiates the findings in paragraph four (4) below: 

 

PROJECT NAME:   

 

PROJECT ENGINEER:   

 

SUBMITTAL DATE:   

 

RECORDED SUBDIVISION NAME:   

 

This entire form must be submitted complete.  If form is submitted incomplete, it will be 

administratively rejected. 

 

VARIANCE LOCATION: 

 

 

 

A proposal must contain the following information and substantiate the findings in 

paragraph four (4) below: 

  



 

1. SPECIFIC PROPOSED DEVIATION FROM TECHNICAL STANDARD: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________________ 

 

2. IMPACT OF DEVIATION: Set forth the relative factors such as speed differential and street 

capacity, the likelihood of accidents, the long term maintenance and operation effect, the degree 

of functionality and efficiency, the technological advancements involved, and other relevant 

matters. 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_________________________________________________________________________ 

 

3. COMPARISON OF TECHNICAL STANDARD TO PROPOSED DEVIATION: Show the 

proposed deviation with respect to relative factors such as overall safety and quality, traffic 

speed differential, street capacity, existing and projected accidents, long-term maintenance and 

operation, degree of functionality, degree of efficiency, technological advancements, and other 

relevant matters. 

 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

_________________________________________________________________________ 

 

4. MITIGATING IMPROVEMENTS THAT REDUCE NEGATIVE IMPACT: Describe for 

example:  overall safety and construction quality, traffic speed differential, street capacity, 

accident occurrences, long-term maintenance and operation, degree of functionality, degree of 

efficiency and demonstrating the degree to which the proposed deviation detrimentally affects 

the foregoing.  Other relevant factors, including technological advances, should be explained 

by describing how they will affect the proposed deviation.  Mitigating improvements can 

include, but are not limited to, traffic control devices, pavement improvements, added 

acceleration or deceleration lanes or reservoirs, and other on-site improvements. 

 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________________ 

 



 

SUMMARY & CONCLUSION/RECOMMENDATION FOR VARIANCE: 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________________ 

 

Supporting Documentation Attached.  Yes____   No____ 

            

Signature and Seal of Professional Engineer: 

             

       

  
 

 

ENGINEERING DEPARTMENT USE ONLY 

 

Reviewed By: 

 

 

______________________________ __________ 

Engineering Department Reviewer   Date 

 

 

 

Variance Request Approved / Denied By: 

Copies of Backup Information/Notes Attached 

 

 

______________________________ __________ 

City Engineer     Date 

 
 

 



CITY OF PEARLAND 
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CHAPTER 3 

WATER SYSTEM DESIGN CRITERIA 

 

 

3.1 GENERAL 

 

3.1.1 Criteria for the design of water service and water distribution lines are 

herein established.  All water lines constructed within the City or the City’s 

Extraterritorial Jurisdiction (ETJ) shall follow these criteria and be in 

agreement with the City Water Master Plan. 

     

3.1.2 Design, construction and sizing of all water mains and appurtenances shall 

meet or exceed the requirements of the Texas Commission of 

Environmental Quality (TCEQ) as per 30 TAC 290, Texas Board of 

Insurance (TBI), and City Water Master Plan/model. 

   

3.1.3 The public water system shall not extend beyond the individual water meter.  

All waterline construction in City rights-of-way or easements up to and 

including construction to the water meter shall conform to these standards. 

     

3.1.4 Design and construction shall conform to the City construction details and 

construction specifications. 

 

3.1.5 The “City of Pearland” for the purposes of these criteria shall consist of all 

land within the city limits, and land located within the City’s ETJ.   

 

3.1.6 The final decision approving authority for the City with respect to the water 

system design criteria shall be with the City Engineer and Public Works 

Department. 

 

3.1.7 Transmission mains are defined as 20-inch and above. 

 

3.1.8 Distribution mains are defined as 18-inch and smaller. 

 

3.1.9 Construction and sizing of all water mains and appurtenances shall meet or 

exceed the requirements of the Texas Commission on Environmental 

Quality, the Texas Department of Health, and the City Water Master Plan. 

 

3.1.10 All proposed water distribution systems and interconnects between separate 

systems and/or utility districts, shall be approved by the City Engineer and 

Public Works Department and, if required, by the Pearland Fire Marshal.  
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3.2 DESIGN REQUIREMENTS 

 

3.2.1 Obtain approval from the City Engineer for exceptions or deviations from 

these requirements. Exceptions or deviations may be given on a project-by-

project basis through the variance process identified in Chapter 2.   

 

3.2.2 Public water distribution systems shall be designed to handle the necessary 

water flow based upon complete development.  The necessary water flow 

shall include applicable residential and non-residential uses and fire 

protection flows. 

 

3.2.3 The water system shall be designed to deliver peak-hour demand flows.  The 

fire flow shall be available above the peak hour demand of the system and 

for a duration and at the residual pressure as specified by the Fire Marshal. 

 

3.2.4 One (1) copy in Adobe Acrobat (.pdf) format of the system hydraulic 

calculations, sealed by a Texas Registered Professional Engineer, shall be 

submitted with all water distribution system plans.  These calculations shall 

show how the water flow rates were computed, design assumptions and that 

fire flow requirements are met.  If the proposed water distribution system is 

connecting to an existing system, verification of the flow rates and pressure 

in the existing system, both before and after inclusion of the new system, 

shall be provided by the design engineer and approved by the City Engineer. 

 

3.2.5 Layout of the overall water system and of all water mains within the city 

limits and extraterritorial jurisdiction shall be approved by the City 

Engineer.  The overall water system shall be designed to maintain adequate 

pressure throughout the system.  In all cases, specific water pressure and 

flow analysis and study shall be required.  The layout of the water mains 

should provide maximum circulation of water to prevent future problems of 

odor, taste, or color due to stagnant water. 

 

3.2.6 Provide adequate circulation and place valves and fire hydrants, so that 

flushing of all mains will be simplified. 

 

3.2.7 Dead-ends shall be avoided where possible.  All dead-ends shall be isolated 

with a line valve, be as short as possible, and be equipped with a fire hydrant 

at the end of the main as required in this Chapter. 

 

3.2.8 Water Distribution System Materials 

 

A. All materials used in the construction of public water distribution 

systems shall be in conformance with American Water Works 

Association (AWWA) and National Sanitation Foundation (NSF) 

International guidelines. 

B. Poly Vinyl Chloride (PVC) Pressure Pipe, two-inch (2") through 

twelve-inch (12"), shall conform to the requirements of 
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ANSI/AWWA C900, current revision, Class 150 DR 18.  Pipe shall 

be designed and constructed in conformance with the minimum 

requirements of the "Manual of Water Supply Practices", AWWA 

Manual No. M23.  PVC pipe with the use of ductile iron fittings is 

the preferred material for water line construction.  The use of 

ductile iron pipe is allowed as necessary.  

C. Bedding and backfill shall conform to the City Standard 

Construction Details. 

D. Other pipe materials may be used for construction of water mains, 

when specifically approved by the City Engineer. 

E. Construction of water mains shall be in accordance with approved 

construction plans and the City Standard Construction Details. 

3.2.9 Lines: 

 

A. Locate water lines within street rights-of-way, or appropriate utility 

easements and as determined by the Water Master Plan/model and 

City Engineer: 

a.  Six-inch interconnected/looped mains shall be a maximum 

of 1500 feet long, shall be supported on both ends by an 8-

inch main or larger and shall have no more than two (2) 

intermediate fire hydrants. Dead end six-inch (6”) mains 

shall not be more than six hundred feet (600’) in length and 

shall terminate at a fire hydrant.   

b. Except when 6-inch diameter lines are permitted under the 

above criteria, all water lines shall have a minimum diameter 

of 8-inches for lengths above 1500 feet, or when three (3) or 

more intermediate fire hydrants are required or as 

determined by the design model.   

c. 10-inch diameter water line is not permitted.  

d. Pipe with a min. 12-inch diameter and larger mains shall be 

required at locations established by the City Engineer and/or 

as determined by the design model.  

e. Dead-end lines: 

i. Dead-end lines shall not be allowed in subdivisions 

with 25 or more connections unless a looped or 

interconnecting water main system is not nearby.   A 

non-looped system within such subdivision requires 

prior approval from the Engineering Department.   

ii. The design of all water distribution systems shall 

include the opportunity for future looping or 

interconnect of any approved or proposed dead-end 

line.   

iii. Non-residential dead-end lines within public right- 

of-way:  

1. On permanent dead-end lines not serving 

residential cul-de-sacs, the line shall be 6 or 

8 inches in diameter and shall not exceed 
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more than 600 feet in length from the closest 

interconnection main line and shall terminate 

with a valve, reducer and fire hydrant. Line 

shall be restrained. Thrust blocking is not 

allowed. Line size shall be determined by the 

water model. 

2. In temporary dead-end situations or if the 

possibility for future extension of the water 

line exists do not reduce pipe sizes 

successively.  Carry 8-inch diameter pipe to 

the last appurtenance or the plug.  Place the 

last service as near as possible to the end and 

install a valve, reducer and fire hydrant at the 

end of the line.  The maximum length of such 

a line shall be 600 feet and the line shall be 

restrained. Thrust blocking is not allowed. 

3.  In unavoidable permanent dead-end 

situations, reduce the sizes of pipe 

successively.  The last segment of line shall 

be 8 inches in diameter and shall not exceed 

more than 600 feet in length from the closest 

interconnection main line and shall terminate 

with a valve, reducer and fire hydrant. Thrust 

blocking is not allowed. 

  

f. Water line placement in side lot easements shall not be 

allowed except by specific approval from the City Engineer 

for looping purposes.  Where water line placement is 

allowed, they shall be required to be lined in a continuous 

steel casing pipe.  When such casing is required by the City, 

extend the casing uninterrupted from building line to 

building line.  No horizontal or vertical deflections are 

allowed.  Construct encased water line of restrained joint 

PVC pipe to prevent lateral movement.  Provide and install 

casing spacers and end seals.  This item shall only apply to 

publicly maintained lines.      

 

B. Testing of Installed Water Lines 

a. A hydrostatic ex-filtration test shall be performed on all 

water lines in accordance with the requirements of TCEQ 

and AWWA C600-10 (ductile iron pipe) or C605-13 (PVC 

pipe), current editions, prior to being placed in service. 

b. New water lines shall be thoroughly disinfected in 

accordance with AWWA Standard C651 and TCEQ 

requirements and then flushed and sampled prior to being 

placed in service. 
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c. All newly installed water lines shall have to pass 

bacteriological testing before being accepted for 

maintenance by the City.   

d. Copies of all test results shall be given to the City.  

 

C. Backfill shall be in accordance with City Standard Details. All 

backfill within public right-of-ways and public easements shall be 

compacted to a minimum of ninety-five percent (95%) of Standard 

Proctor Density (ASTM D2922-78 and ASTM D3017-78), without 

additional moisture control, cured and tested in accordance with 

ASTM C31.  

 

D. All waterline located underneath and within thirty-six (36”) of any 

paving shall be bedded in bedding sand and cement stabilized sand 

in accordance with the Standard Construction Details.  The cement 

stabilized sand shall be in accordance with the following 

requirements. 

a. The cement shall be Portland Cement, Type I, ASTM C150. 

b. The sand shall be clean, durable sand, with less than 0.5 

percent clay lumps, ASTM C142: with less than 0.5 percent 

lightweight pieces, ASTM C123; with organic impurities, 

ASTM C40, not showing a color darker than standard color 

and a plasticity index of less than six (6) when tested in 

accordance with ASTM D423 and ASTM D424. 

c. Compact to ninety-five percent (95%) Standard Proctor 

Density (ASTM D2922-78 and ASTM D3017-78) in 

maximum loose lifts of eight inches (8") thick.  Actual 

testing shall be required as deemed necessary by the City of 

Pearland. 

d. The cement-sand mixture shall consist of at least 1.5 sacks 

of cement per ton of sand.  The cement-sand mixture shall 

have a minimum unconfined compressive strength of one 

hundred pounds per square inch (100 psi) in forty-eight (48) 

hours, when compacted to a minimum of ninety-five percent 

(95%) of Standard Proctor Density (ASTM D2922-78 and 

ASTM D3017-78), without additional moisture control, 

cured and tested in accordance with ASTM C31. 

 

E. Water lines outside of paving shall be bedded in accordance with the 

Standard Construction Details. 

 

F. Bedding shall be compacted to ninety-five percent (95%) Standard 

Proctor Density six-inches (6") over pipe prior to backfilling the 

trench.  In water bearing sand, washed shell or other approved 

granular material will be required with geo-textile fabric wrap as 

shown in the Standard Construction Details.  When water bearing 

sands are encountered, the City shall be notified immediately. 
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G. Within 90-days of the end of the two-year warranty period the 

developer/contractor shall conduct a scouring of the line though 

“pigging” the lines. This will be coordinated with the City Engineer 

and Public Works Department for this work. Costs to conduct this 

cleaning shall be borne by the developer/contractor. 

 

3.2.10 Location  

 

A. Boulevard streets: If approved, public water lines may be located 

within the esplanade.  Water lines shall be located as near the 

centerline as possible to avoid conflict with future pavement 

widening.   

 

B. Locations within an easement: Water line easements shall be in 

conformance with Chapter 2. The City Engineer may require a wider 

easement if the line is to be buried more than 8 feet deep from 

natural ground surface at any point in the easement.  Obtain approval 

from the City for lines to be located in smaller or multi-use 

easements.   

 

C. When a water line is placed parallel to but not crossing any other 

proposed or existing utility line, other than a sanitary sewer, the 

water line shall have a minimum of 1-foot horizontal clearance from 

the outside wall of the existing utility to the outside wall of the 

proposed waterline and vice versa.  Any proposed deviation from 

these criteria must first be approved by the Engineering Department.    

    

D. A minimum distance of 5 feet shall be maintained from the right-of-

way or easement line to the outside edge of the water line. 

 

3.2.11 Depth of Cover (See Table 3.1) 

 

A. Provide the minimum depths of cover shown in Table 3.1 from the 

top of natural ground behind the curb for curb-and-gutter streets, or 

from the lowest elevation of the nearby ditch bottom for roadside 

ditch street sections whichever is applicable unless a variation is 

granted by the Engineering Department.     

 

B. Whenever possible, changes in grade or alignment to clear utilities 

or underground features should be accomplished by deflecting pipe 

joints. The maximum designed deflection shall be ½ of the 

manufacturer’s allowable deflection.  The vertical realignment shall 

be restrained in each direction per restraint requirements and be 

constructed with mechanical joint fittings and restraints. Any bell 

joints located in the vertical realignment shall also be restrained.  
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C. If a depth greater than 8 feet is proposed, all joints of PVC pipe shall 

be mechanically restrained.  All fittings shall be restrained. Where 

conflicts are encountered with utilities or other underground 

facilities, the depth of cover may be reduced to 2 feet from top of 

curb.   

       

Table 3.1 

DEPTH OF COVER FOR WATER LINES 

 

SIZE OF LINE DEPTH OF COVER* 

 TOP-OF-CURB OPEN-DITCH 

8-INCH & 6-INCH 4 FEET 5 FEET  

below ultimate flowline 

12-INCH & LARGER 5 FEET 5 FEET below ultimate 

flowline 

*When crossing easements whose owning or governing agency has stricter depth of cover 

criteria than that shown in Table 3.1, the stricter of the two shall apply.  Where other 

agencies have review authority or jurisdiction and have different depth of cover 

requirements, the stricter of the two shall apply.      

 

3.2.12 Appurtenances  

 

A. Do not place appurtenances in pavement when the appurtenance 

would be covered in whole or in part by pavement.  When approved 

by the City, gate valves may be placed in sidewalks or paved 

roadways provided that the top of the valve box is flush with the 

finished pavement.         

 

B. All water system valves shall conform with AWWA standards and 

shall include: 

 

a. Cast iron valve boxes are required on all valves.     

b. All valves shall be sized to equal the size of the water main.  

  

C. Valves 

 

a. Spacing – set at maximum distances along the water line as 

follows: 

i. Distribution – 1000 feet 

ii. Transmission – 2000 feet 

iii. The total number of valves at any water line 

intersection shall equal the total number of lines 

leading out from the intersection point.   

iv. Refer to standard specifications for tapping sleeve 

& valve. 
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b. Location 

 

i. Valves must be located at street intersections along 

the street right-of-way lines projected across the 

water line where possible.  Tapping sleeve and 

valves are excluded from this requirement.   

ii. Isolate fire hydrants and flushing valves from the 

service main with a valve located on the fire hydrant 

or flushing valve lead at the main line connection.  

This valve should not be located in the slope or 

flowline of roadside ditches.   

iii. Intermediate valves, not located on the projection of 

the right-of-way line, shall be located on the water 

line 5 feet from a fire hydrant but shall not be set in 

a driveway.   

iv. Locate valves a minimum of 10 feet horizontally 

away (either direction) from any sanitary sewer 

crossing. 

v. Valves located near reducers shall be located on the 

larger diameter pipe. 

vi. All water mains shall be valved within the street 

right-of-way. 

vii. Valves shall not be placed under or within 2 feet of 

ultimate    pavement, when it is known that the street 

will be widened in the future, without prior approval 

of the Engineering Department.   

 

c. Valve Type 

 

i. All valves shall be resilient seated Gate Valve, 

AWWA C509, counterclockwise opening with 

mechanical joints (MJ) or flange by MJ connections.  

Valves shall have a complete epoxy coating on all 

iron parts in the valve interior and exterior to 

eliminate corrosion.  

ii. Butterfly valves are not allowed in the distribution 

system. 

iii. Valves shall be approved by the City and shall be 

listed on the Approved Products List. 

  

D. Fire Hydrants  

 

a. Fire hydrants shall have three-way nozzle arrangement, five 

and one-quarter-inch (5-1/4") compression type main valve, 

mechanical joint boot, and conform to the requirements of 

AWWA C502.  The pumper nozzle shall be equipped with a 

five-inch (5”) Storz locking connection that is factory 
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installed. Hydrants shall be factory painted. Field painting of 

the hydrants after installation is not allowed other than 

touch-up.  Approved fire hydrants shall be listed on the 

Approved Products List. 

b. The body of the fire hydrant shall be factory painted Safety 

Blue (Code No 225A120) two part Polyurethane Enamel.  

All paints shall conform to the City of Pearland Fire Hydrant 

Color Code.  Fire hydrants shall be color coded on the fire 

hydrant bonnet and caps based upon mainline size.  The 

paint utilized shall be a two part Polyurethane Enamel or 

approved equal and installed in accordance with the 

manufacturer’s instructions.  The color code shall be as 

follows: 

 

Color Water Main Diameter 

(in.) 

Polyurethane Enamel 

White 6” 
Glossy White Code No 

225A100 

Orange 8” 
Safety Orange Code No 

225A122 

Green 12” 
John Deere Green Code 

No 225A133 

Yellow 16” to 20” 
John Deere Yellow Code 

No 225A138 

Red 22” and larger 
Safety Red Code No 

225A123 

 

c. All fire hydrants shall be installed so that the steamer 

connection will face the fire lane or street or as directed by 

the Fire Marshall. 

d. A Blue Stimsonite, Fire-Lite reflector model 88-SSA (or 

approved equal) shall be placed 12 inches (12”) from the 

centerline of the street, offset towards the fire hydrant.  At 

intersections, reflectors shall be placed on both roadways 

opposite fire hydrant. 

e. Spacing 

i. Single family residential development – 500 foot 

maximum spacing or as designated by the Fire 

Marshal.  

ii. All other development – no less than 300 foot 

spacing. 

f. Location in or along street right-of-way 

i. Locate fire hydrants primarily at or near street 

intersections. 

ii. Locate fire hydrants at the end of a curb radius of a 

street intersection, 3 feet behind back of curb or 
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projected future curb in a curb & gutter road 

construction application.    

iii. On cul-de-sacs, place fire hydrant in straight section 

to avoid conflict with placement of the sidewalk.  

iv. On streets with roadside ditches, set the fire hydrants 

within 5 feet of rights-of-way lines.  Fire hydrant lead 

valves should not be located in the slopes or flow 

lines of ditches.   

v. Set fire hydrants not located at intersections or block 

corners at mid-lot or on lot lines, as extended to 

pavement, when located between right-of-way 

intersections.  These locations may be adjusted 5 feet 

either way to avoid driveways or obstructions.  In 

either case, do not locate fire hydrants closer than 5 

feet from driveways.  

vi. Provide fire protection on both sides of Major and 

Minor Thoroughfare and Collector roads with 

median dividers.    Fire hydrant shall have an average 

spacing of 300’ and be arranged in an alternating 

basis. 

vii. Fire hydrants are not allowed in esplanades of streets.   

viii. On all Texas Department Transportation (TxDOT) 

rights-of-way, set the fire hydrants and flushing 

valve set-backs from the edge of right-of-way shall 

adhere to TxDOT criteria.       

 

g. Location of fire hydrants or flushing valves outside street 

rights-of-way and in public easements: 

i. City review and approval is required for all submitted 

locations of fire hydrants and flushing valves in all 

developments within the City of Pearland and its 

ETJ. 

ii. Locate fire hydrant and flushing valves in protected, 

easily accessible areas behind curb lines.   

iii. For fire hydrants or flushing valves that are located 

adjacent to water lines constructed in 10 foot wide 

water line easements, the fire hydrant or flushing 

valve shall be centered in a minimum 15 foot by 15 

foot separate easement.   

iv. For non-residential developments in the City of 

Pearland, provide isolation valves at each end of fire 

loops requiring on-site fire hydrants.   

 

h. Fire hydrant leads shall be designed to have a minimum 4 

foot bury where possible.  Bends may be used on the fire 

hydrant branch to maintain a 4 foot bury or a 3 foot back of 

curb set-back.       
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i. Do not install fire hydrants within 10 feet vertically or 

horizontally of sanitary sewers and force mains.   

j. The fire hydrant supply line from the public water main to 

the fire hydrant shall be constructed of Ductile Iron Pipe. 

PVC is not allowed. 

k. The depth of bury for all fire hydrants shall be established 

such that the manufacturer bury line on the fire hydrant is 

installed at the ground line at each location or at the finished 

ground after pavement construction. 

l. Fire hydrants shall not be installed within nine feet (9') of a 

sanitary sewer system under any conditions. 

m. Fire hydrants that are to be designated as private shall have 

a factory coated body color of red. The caps and bonnet shall 

be coated as per this Chapter.  These fire hydrants will be 

owned and maintained by the property owner/entity.  The 

valve for the fire hydrant line shall be located at the public 

water main. 

E. Fittings 

 

a. Fittings shall be Ductile-Iron Compact Fittings Three-Inch 

(3”) to Twelve-Inch (12"), AWWA C153/A21.53.84, 

conforming to the minimum requirements of "Gray-Iron and 

Ductile-Iron Fittings, Twelve-Inch (12") through Forty-

Eight-Inch (48"), for Water and Other Liquids", AWWA 

C153 (ANSI 21.10), current revision.  Fittings shall be 

furnished with epoxy or cement mortar lined, AWWA C104 

(ANSI A21.4). 

b. All fittings shall be identified and described on the 

construction plans. 

c. Fittings are not permitted in fire hydrant leads, except as 

specifically approved by the City Engineer, 

d. Water main fittings shall be mechanical joint. 

e. All water main pipe joints shall be push-on joints.  Only 

flanged joints shall be used for above ground waterline 

installations or at above ground valve locations.          

f. Polyethylene tube encasement shall conform with the 

minimum requirements of "Polyethylene Encasement for 

Gray and Ductile Cast-Iron Piping for 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.   

g. All underground bolts and nuts shall be 316 stainless steel. 
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F. Ductile Iron Pipe 

 

a. Use of ductile iron pipe shall be with prior approval of the 

City Engineer and Public Works Department.  

 

3.2.13 Water Meter Service 

 

A. All water meters 2 inches and smaller shall be installed by the City 

of Pearland on custom home residential properties.  All water meters 

in subdivision developments shall be installed by City personnel.      

 

B. Vaulted water meter installation shall be undertaken by private 

contractors with prior approval from the Engineering Department.  

 

C. Commercial water meters shall be the same size as the water service 

line. 

   

D. Stub outs for future water service are not allowed except where part 

of a preapproved master plan, site plan development plan or tract 

development plan.   

 

E. Minimum size water service line and fittings shall be 5/8-inch meter 

with ¾ inch stop at the meter for any single connection for 

residential homes.  The Chief Building Official and Inspection 

Services should be consulted to ensure the proper sized meter is 

selected for any proposed service.  

  

F. Water service leads from the water main to the water meter shall be 

placed at a minimum 4 foot below final paving elevations. 

 

G. Meter boxes shall be located just within the public right-of-way.  

Location of meters in the ditch of open ditch streets shall be avoided.  

Meter boxes shall be installed no more than 2 inches above final 

natural ground.  

 

H. Back-flow prevention devices shall be installed in line on the private 

water meter service line on all commercial developments, irrigation 

metered service, and shall be installed in all applications where the 

City of Pearland’s Plumbing Code and its latest revision requires.     

 

a. Fireline services utilizing pumps, fire department connects, 

(FDC) shall have a Reduced Pressure Principal Detector 

Check Value Assembly. 

b. All commercial and irrigation service lines tapped off the 

public water main shall have an above ground reduced 

backflow prevention assembly located behind the water 

meter.  
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c. Vacuum Breaker styles will be used for irrigation systems.          

d. The City of Pearland Backflow Division will review and 

provide approval of the backflow prevention device to be 

used for the appropriate usage. Depending on the size of the 

backflow device it may require a vault or be located above 

ground in a lockable vault. 

 

3.2.14 Water Line Crossings within the City of Pearland 

 

A. Public and private utility crossings other than sanitary sewer: Where 

a water line crosses another utility other than a sanitary sewer, a 

minimum of 1 foot of clearance must be maintained between the 

outside wall of the water line and the outside wall of the utility.   

 

B. Stream or ditch crossings 

  

a. Elevated crossings 

 

i. Water lines shall be welded steel pipe and shall 

extend a minimum of 15 feet beyond the last bend or 

to the right of way line, whichever is greater. 

ii. Elevated crossings are preferred to underground 

crossings. 

iii. Use a separate elevated supporting structure for 12 

inch and larger water lines.  Locate structures a 

minimum of 10 feet from any existing or proposed 

structures.   

    

1. Adequate structural capacity shall have been 

calculated and provided for including 

considerations for pipe deflection and all 

applicable loading. 

2. Clearance for maintenance purposes above 

bent cap elevation shall be provided where 

elevated water lines are to be run under 

bridges.   

iv. When approved by the Engineering Department, 

bridge attachments for elevated water line crossings 

may be made instead of separately supported 

crossings.  Designer to provide support documents 

that bridge was designed for such load or provide 

analysis signed and sealed by a professional engineer 

that bridge can support such load.   

v. Design elevated crossings with the elevation of the 

bottom of the water line 2 feet above the 100-year 

floodplain elevation 
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vi. Create a high point in the elevated stream or ditch 

crossing and provide an air release valve at that 

highest point of the water line.   

vii. Provide sufficient span length to accommodate the 

cross section of future widening of the stream or 

ditch to ultimate cross section. 

viii. Base the columns’ support designs on soil capacity, 

spacing, loading, and all pertinent structural 

requirements.   

ix. Spacing of supports shall consider effect of support 

on channel hydraulics and be subject to city 

approval.   

x. Provide pedestrian pipe guards on elevated 

crossings.   

 

b. Underground Crossings 

 

(1) Provide a minimum 5 foot clearance from the top of 

the pipeline to the ultimate flow line of the ditch. 

(2) Provide sufficient length to exceed the ultimate 

future development of the stream or ditch. 

(3) Water lines shall be C-900 PVC, HDPE, Fusible 

PVC or ductile iron pipe (if approved by the 

Engineering Department) and shall extend a 

minimum of 15 feet beyond the last bend or to the 

right of way line, whichever is greater. Carrier pipe 

may be required. 

(4) Where other agencies have review authority or 

jurisdiction and have different underground crossing 

requirements, the stricter of the two shall apply.        

 

C. State Highway and County Road Crossings 

 

  a. Extend carrier pipe from right-of-way to right-of-way. 

b. The approval of the design by the appropriate governmental 

agency shall be demonstrated to the City Engineer before 

plans will be approved.      

c. Where additional right-of-way has been acquired for future 

widening, the casing shall extend 5 feet beyond each right-

of-way line.  

 

D. Railroad Crossings 

 

a. For mainline and spur line railroad crossings, the water line 

shall meet the requirements of the governing agency and 

such requirements shall be followed from 5 feet beyond each 

right-of-way line and across the right-of-way itself.  Any 
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deviation shall be approved by the railroad companies.  The 

approval of the design by the appropriate governing agency 

shall be obtained and submitted to the City Engineer before 

plans will be approved.      

b. Where there is no railroad but a railroad owned easement or 

right-of-way, as a minimum extend a steel casing from right-

of-way to right-of-way line.     

c. The approval of the design concept by the railroad involved 

shall be obtained and submitted to the City Engineer before 

plans will be approved.   

 

 

E. Additional Requirements 

 

a. Isolate water lines from casing with spacers and supports.  

b. The carrier pipeline shall extend a minimum of 1-foot 

beyond the end of the casing to allow flanged joints to be 

constructed if necessary.    

 

F. Oil and Gas Pipeline Crossings 

 

 Use PVC pipe when crossing a non-service transmission pipeline 

regardless of depth.  Designer is required to meet with the City 

Engineer to discuss possible encasement for the PVC water main.  

All non-service transmission pipeline crossings must have the 

approval of the company whose lines are being crossed.  Maintain a 

minimum 2 foot vertical separation between the pipeline and the 

water line.   

 

3.2.15 Auger Construction: Use the following general criteria for establishing 

auger, bore and jack, or microtunneling sections when site conditions 

require their use: 

 

A. Improved streets – Use auger or microtunneling construction to 

cross a street regardless of surface.  Auger or microtunneling length 

shall be computed as roadway width at the proposed bore location 

plus a minimum of 10 feet to either side of roadway.  

 

B. Driveways – Use auger or microtunneling construction to cross 

improved driveways.  Bore and jack, auger or microtunneling length 

shall be a minimum of the driveway’s width.        

 

3.2.16 Circulation and Flushing for Water Quality: The layout of the water 

distribution system shall provide for maximum circulation of water.  
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A. Provide a source of fresh water at each end or at multiple points of 

a subdivision or development.  Provide ways to create circulation 

and place valves and fire hydrants to allow simple flushing of lines.   

 

3.2.17 New Water Lines Constructed Near Sanitary Sewers and Force Mains and 

Manholes 

 

A. Water mains shall be designed and located to conform to regulations 

of the Texas Commission on Environmental Quality.  

 

B. For water mains crossing an existing or proposed sanitary sewer or 

force main, the following clearances shall be provided for protection 

from contamination.  The minimum clearances will be approved 

only when justified and field conditions so dictate.  The latest edition 

of "Rules and Regulations for Public Water Systems", of the Texas 

Commission on Environmental Quality, shall be followed for 

minimum criteria and instructions for water line crossings 

 
3.3   QUALITY ASSURANCE 

 

3.3.1 Prepare calculations and drawings prepared under the supervision of a 

Texas Professional Engineer trained and licensed under the disciplines 

required by the nature of the drawings.  The final design drawings, must be 

sealed, signed and dated by the Professional Engineer responsible for 

development of the drawings.   

 

3.3.2 For Elevated Stream and Ditch Crossings: Prepare design calculations for 

support columns and column spacing. 

 

3.4 ADDITIONAL STANDARDS 

 

3.4.1 All existing developed areas shall be restored to original condition after 

construction. 

 

3.4.2 Proper barricading and signage, conforming to the Texas Manual of 

Uniform Traffic Control Devices' latest edition, shall be required on all 

projects.  Adequate signage for vehicular and pedestrian traffic shall be 

installed.  A traffic control plan shall be submitted to the City of Pearland 

and approved by the City Engineer for all streets open to travel by the 

public. 

 

3.4.3 A continuous trace wire, such as a solid 14-guage copper wire with blue 

shielding or approved equal, shall be affixed to the top of the new water 

main prior to bury. Trace wire shall be connected to all water meter angle 

stops, fire hydrants, and valve box risers.  Wire splices shall be completed 

using approved, mechanical splice kits. Soldered connections are not 

permitted. A continuity test shall be completed prior to acceptance.  
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3.4.4 As an option to trace wire the use of locator “ball markers” that are color 

coded for the water main can be used.  Spacing to be at the manufacturer’s 

recommendation. This option will require City Engineer and Public Works 

Department Approval.  

 

 

3.5 EXTRA TERRITORIAL JURISDICTION 

 

The criteria herein described in this chapter shall be applicable to all water main 

and appurtenance construction and all devices thereunto related within the City of 

Pearland and required for projects located within the ETJ.  For those projects 

located in the ETJ, the City of Pearland will review public improvement 

construction drawings for conformance with the City’s Standards. 
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CHAPTER 4 

SANITARY SEWER DESIGN REQUIREMENTS 

 

4.1 GENERAL 

 

4.1.1 This chapter addresses the design of the sanitary sewer systems to be located 

within the public right-of-way or a dedicated public easement and the extra-

territorial jurisdiction of the City of Pearland.  Sanitary sewers located on 

private property, that are not in a dedicated public easement, shall not be 

considered part of the publicly maintained sanitary sewer system. 

 

4.1.2 Construction plans for private improvements, within public right-of-ways 

and public easements that connect to or affect the public infrastructure shall 

be approved by the City of Pearland subject to the requirements of this 

manual and are subject to review and approval using the process defined in 

this manual.     

 

4.1.3 Construction and sizing of all sanitary sewer mains and appurtenances shall 

meet or exceed the requirements of the Texas Commission on 

Environmental Quality and the Texas Department of Health. 
 
4.1.4 Sanitary sewer service shall be extended to all building sites prior to 

development.  Septic systems are not allowed, except as specifically 

approved by the City Engineer. 

 

4.1.5 The public sanitary sewer system shall be defined as all sewers, including 

stacks and service leads that are located in public easements or street rights-

of-way, and that are installed in accordance with these Standards.  The 

public sanitary sewer system shall not extend beyond the service 

connection.  All public construction shall conform to the requirements of 

this manual.  All private construction beyond the service connection shall 

conform to the requirements of the City of Pearland adopted Plumbing 

Code. 
 

4.1.6 On a case-by-case basis the City of Pearland reserves the right to allow 

deviations from these design criteria where necessary.  See Chapter 1 for 

procedures to apply for variances to these design criteria. These design 

criteria are not intended to cover repairs to pre-existing facilities especially 

when such repair work is performed by City of Pearland personnel/forces.  

These criteria are not intended to cover existing sanitary sewer facilities 

located in alleys or other areas that do not conform to these criteria.         

 

4.2 DEFINITIONS 

 

4.2.1 Public Sanitary Sewer - All sewers that are maintained by the City of 

Pearland and located in public easements or street rights-of-way, pre-
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existing sanitary sewer lines that are serving the public at the time of the 

adoption of these regulations, and  new sanitary sewers that are installed in 

accordance with these standards. 

 

4.2.2 Sanitary Sewer Main – A sewer which receives the flow from one or more 

lateral sewers. 

 

4.2.3 Lateral Sewer – A sewer running laterally down a street, alley or easement 

which receives flow from abutting property.   

 

4.2.4 Service Lead – A sewer which branches off of a public sewer and extends 

to the limits of the public right-of-way.  It shall be construed as having 

reference to a public sewer branching off from a main or lateral sewer to 

serve one or more houses, single family lots, or other types of small land 

tracts situated in the same block, but not directly adjacent to the main or 

lateral sewer.  A service lead shall never exceed 100 feet in perpendicular 

length from the intersecting sewer main or lateral.  If the sewer is designed 

to serve more than two houses, or the equivalent of two single family 

residences along a street, a lateral sewer as defined above shall be 

constructed.     

 

4.2.5 Septic Systems - Septic systems are not allowed in the city limits, except as 

specifically approved by the City Engineer 

 

4.3 DESIGN REQUIREMENTS 

 

4.3.1 Drawings to be Furnished 

 

A. Before any Public Sanitary Sewer is constructed and before the City will 

approve any proposed sanitary sewer for construction, plan-and-profile 

sheets of the proposed sanitary sewer shall be prepared and submitted 

to the City Engineer for approval.   

 

B. Drawings shall include at a minimum layout sheets, plan-and-profile 

sheets, and details sheets for special items. 

 

C. Sanitary sewers shall conform to the City’s Wastewater Master 

Plan/model for orderly expansion of the system.  

 

D. Sanitary sewer systems shall be designed to handle the necessary flow 

based upon complete development.  The necessary flow shall include 

applicable residential and non-residential average daily flows and shall 

include a minimum peak design flow of 4 times the average daily flows.  

Sanitary sewer systems within the City of Pearland's jurisdiction shall 

allow for orderly expansion of the system and shall conform to the 

Wastewater Master Plan for the City of Pearland. 



Page 4 of 31  Sanitary Sewer Design Criteria  

E. The average day flow for the design of sanitary sewers shall be based 

on a minimum set by the Texas Commission on Environmental Quality 

in gallons per day per single-family connection for residential areas.  

Commercial, industrial, and office areas shall be designed for an 

average day flow that can be anticipated from contributing area. 

 

F. One copy of the system hydraulic calculations, sealed by a Texas 

Registered Professional Engineer, shall be provided electronically (PDF 

format) with all sanitary sewer system plans.  These calculations shall 

show how the sanitary flow rates were computed; design assumptions 

and that Texas Commission on Environmental Quality requirements are 

met.  If the proposed sanitary sewer system is connecting to an existing 

system, verification of the availability of capacity in the existing system, 

after inclusion of the new system, shall be provided by the design 

engineer and approved by the City. 

 

G. All gravity sewers shall be designed to accommodate the peak flow from 

the contributing service area.  The peak flow will be computed using the 

appropriate peaking factor, F, multiplied by the average day flow for the 

contributing area.  For nonresidential areas, the peak flow should 

include consideration of flow characteristics from the anticipated 

development.  The minimum allowable values for the design peak factor 

are: 

a. In all cases, the design peaking factor, F, shall meet or exceed 

the values as follows 

1) An equivalent population less than 5,000 persons:   

F = 4 

2) An equivalent population greater than or equal to 5,000 

persons: 

F = (14/(3.316 + P0.5)) + 1.5 

P = equivalent population in thousands 

b. Sewers larger than eighteen-inch (18") may be sized using a 

peaking factor of less than four (4) with approval of the City 

Engineer. 

 

H. Additional consideration of peak flow shall be given for design of 

pumping stations.  The impact of pumping stations on the upstream and 

downstream sanitary sewer system shall be evaluated.  The peak flow 

for design of a pumping station shall be based on the actual flow into 

the station.  A reduced peak flow, based on the peaking factor presented 

above, may be used for design of larger pumping stations provided a 

detailed hydraulic analysis is performed on the sanitary sewer system.  

Specific approval by the City Engineer shall be required prior to use of 

a reduced peak flow for the design of a pumping station and related 

sanitary sewer system. 
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I. The minimum size allowable public sewer shall be eight-inch (8").  

Public sanitary sewers are not allowed in back lot/rear yard easements. 

 

J. The minimum size residential sanitary sewer service lead shall be four-

inch (4") and shall serve only one residential lot. A single six-inch (6”) 

sanitary sewer service lead shall not serve more than two (2) residential 

services. 

 

K. Commercial sewer service leads shall be six-inch (6") pipe or larger and 

shall not serve more than one (1) commercial connection. 

 

L. A cleanout shall be placed at the property line. 

 

M. All elevations shall be shown to the nearest one-hundredth of a foot 

(0.01’). 

 

N. All stationing shall be based on centerline of street right-of-way 

stations. In utility easements where both sanitary sewer and storm sewer 

piping are constructed and laid in parallel trenches, stationing shall be 

based on centerline of storm sewer piping. 

 

O. All mains to be installed under an existing roadway shall be installed by 

bore unless otherwise approved by the City Engineer. 

 

4.3.2 Details to be Shown on Drawings: 

 

A. The construction drawings shall show at a minimum the exact 

location of the proposed sanitary sewer in the right-of-way, alley, or 

dedicated easement with respect to the edge of the particular right-

of-way, survey base line, any nearby utilities, 100-year floodplain 

elevation within the project area, major landscaping (existing and 

future), and other structures (above ground and below ground) 

within the construction site.   

 

B. No trees or landscaping with invasive root structures shall be placed 

in the sanitary sewer easements 

 

4.3.3 Sanitary Sewer Mains and Lateral Sewers Layout and Placement 

 

A. All sanitary sewer systems shall be designed in conformance with 

the requirements of the Texas Commission on Environmental 

Quality and other applicable standards. 

 

B. Sanitary sewers shall be identified by number, letter, or other 

identification as shown on the sanitary sewer layout sheet and 

manholes shall be identified by letter or number.  
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C. Sanitary sewers in curved easements, easements defined by property 

lines, and combined easements containing other public utilities must 

be shown in both plan and profile views. 

 

D. The profile shall show other underground and surface utilities and 

facilities, both in parallel and at crossings; the size, grade, and type 

of pipe of the proposed line, the elevations of the proposed line to 

the hundredths of a foot at manholes, changes of grade and clean 

outs where allowed; and the proposed finished grade over the sewer 

with elevations. Where proposed fill or cut is contemplated, the 

proposed new natural ground line should be shown as a separate line 

from the pre-existing natural ground line.  Bedding and backfill shall 

comply with City of Pearland standard specifications and standard 

details.   

 

E. The construction drawings shall show the existing natural ground 

line at either the right-of-way or edge of easement, in addition to 

centerline of the pipe, when the proposed sanitary sewer is to be 

placed: 

a. Between the existing pavement and the right-of-way line. 

 

F. Between existing pavement and an existing or proposed easement. 

When a sanitary sewer is located under existing pavement, then the 

finished elevations of the pavement shall be shown on the 

construction drawings.  

 

G. Sanitary sewers shall be laid in a straight alignment, manhole-to-

manhole. No curvilinear bends are allowed.   

 

H. All connections to the public sewer system shall be approved by the 

City Engineer prior to construction.  A representative of the utility 

system shall inspect actual connections to the public sewer system.    
 

4.3.4 Plan and Profile Required for Sewer Mains 

 

A. Sanitary sewer overall layout sheets for single family residential 

subdivisions should use a standard engineering scale large enough 

to show the entire project on one and no more than two standard 

22”x34” sheets.  In all cases, the following information must be 

shown on the layout: 

 

a. All easements containing or buffering sanitary sewers.  These 

corresponding recordation information including but not limited 

to the corresponding file number for the easement.   
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b. Sanitary sewer sizes are shown at points of size change and 

between all manholes. 

c. All manhole locations. 

d. The sanitary sewer alignment shall accurately reflect in the plan 

and profile sheets the location of the sanitary sewer as shown on 

the detailed plan view. Alignment shall be stationed with 100-ft. 

stations. 

e. Service leads that cross street pavement or serve adjacent 

property shall be shown on the overall layout.   

f. The number, size, and layout of the lots depicted on both the 

overall sanitary sewer layout sheet and the individual plan-and-

profile sheets shall match the number and size of the lots 

depicted on the final plat after recordation.   

g. The direction of flow for existing and proposed sanitary sewers 

shall be shown on the overall sanitary sewer layout sheet.   

h. The location of the proposed sanitary sewer within either the 

public right-of-way or a dedicated easement.     

i. The overall sanitary sewer layout sheet shall show the area, in 

acres or in number of lots plus any acreage outside the project 

area, which the proposed sewer is designed to serve.  Include a 

vicinity map which references the project or lots to nearby major 

thoroughfares. 

 

B. Commercial sanitary sewer layouts shall follow the same overall 

layout sheet format.     

 

C. Horizontal and vertical scales for the detailed plan-and-profile views 

shall be confined to standard engineering scales.  

   

D. The plan view shall show, at a minimum, all of the following 

information for the project area: 

 

a. Topographical features. 

b. Stationing for the proposed sewers. 

c. All existing utilities including gas, power, telephone, fiber optic, 

cable etc.   

d. Any significant landscaping or other structures which might 

impact construction or construction-related activities.   

e. The width and type of existing and/or proposed easements.   

f. Proposed service leads. 

g. The limits of any proposed bore and jack, microtunnel, or auger 

operations.   

h. Locations where pressure pipe is to be installed for water line 

crossings.   

i. The proposed sanitary sewer with pipe diameter, length, material 

type, and grade clearly labeled.   
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E. The profile view shall show, at a minimum, all of the following 

information for the project area: 

 

a. Underground and surface utilities/facilities which are either 

parallel to the proposed sanitary sewer or cross the proposed 

sanitary sewer within the construction site. 

b. The proposed sanitary sewer’s diameter, grade, length, and 

material type for each section between manholes.  This shall be 

labeled on every applicable page and identified as “proposed.” 

c. The flowline elevation and centerline station for every sanitary 

sewer at every manhole. 

d. The top of rim elevation of affected existing and proposed 

manholes. 

e. The flowline elevation and centerline station at each sheet break. 

f. The type of pipe bedding and backfill shall comply with City of 

Pearland standard specifications and standard details. 

g. The finished grade for proposed and existing pavement.  Where 

cut and fill are proposed, the proposed new natural ground line 

should be shown as a separate line from the existing natural 

ground line.   

h. The existing natural ground line at the centerline of the sanitary 

sewer when a sewer is to be placed between the edge of 

pavement and the public right-of-way.  In the cases where 

roadside ditches exist, the centerline elevations of the roadside 

ditch shall be shown.     

i. The existing ground line at the centerline of the proposed 

sanitary sewer where a sanitary sewer is to be placed within an 

existing easement.  Show any proposed cut and fill as described 

above.    

j. The limits of any proposed bore and jack, microtunnel, or auger 

operations. 

k. Locations and limits of where pressure pipe is to be installed for 

water line crossings.   

l. The location of special backfill and any proposed stacks shall be 

identified by stations indicated on the design plans.   

m. Avoid vertical breaks in profiles.  Use alternate scale for all 

profile sheets if all of proposed sanitary sewer cannot be shown 

on any one profile section for the station run indicated in plan 

view for that sheet.   

 

F. All construction drawings for new sanitary sewers shall show the 

proposed location, by stations and offsets, of all service leads, and 

service connection risers.   
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4.3.5 Service Lead Construction for Residential and Commercial Developments 

 

A. Space the location of service leads so as to limit the number of 

service lead taps to the lateral sewer or sewer main.  Service leads 

shall be spaced at every other property line between two adjoining 

residential lots unless there is an odd number of lots. The City 

reserves the right to direct the engineer to relocate any proposed 

service lead upon reviewing any submitted plans.  A single 6-inch 

service lead located at the property line between two adjoining 

residential lots would serve two single-family residences with a wye 

placed at the end of the service lead with a cleanout at the property 

line.  The wyes shall be located in the right-of-way at the private 

property line.    

 

a. Near side double sewer service leads shall not exceed 5 feet in 

length, shall terminate at the property line whereupon a wye, 

with a cleanout, and shall be located within the public right-of-

way or dedicated easement.   

b. In cases where the sanitary trunk main is farther than 5 feet from 

edge of the right-of-way, a single 6-inch service shall be run 

from the sewer main to the edge of the right-of-way whereupon 

a wye, with a cleanout, shall be placed at the end of service lead, 

if 2 lots or parcels are to be served.  This shall apply to residential 

sanitary service leads and not to commercial service taps.     

 

B. Any far side service lead of more than 100 feet perpendicular to the 

street right-of-way shall, at the City’s discretion, be treated as a 

lateral sewer.  

 

C. Service leads for single-family developments shall connect to the 

main line.  

 

D. Commercial or industrial service leads shall discharge directly into 

a proposed or existing sanitary sewer manhole.  Any variance from 

this requirement shall have prior approval from the City Engineer.    

 

a. Service leads shall be provided to serve each lot or parcel within 

a proposed residential, commercial or industrial development.  

The detail for a typical near-side and far-side service leads shall 

be included with the construction drawings.   

b. Service leads shall be a minimum of 6 inches in diameter where 

two lots or parcels are served.  If the perpendicular length of a 

service lead exceeds 100 feet, the minimum diameter shall be 6 

inches and a manhole shall be utilized for connection to the 

public sewer.  The use of 8 inch leads may, at the discretion of 
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the City, be reviewed upon submittal of the construction 

drawings as a lateral sewer line.  

c. In such cases where a service lead is proposed to run diagonally 

across the street, prior approval from the City Engineer must be 

obtained.      

d. Service leads with a diameter of 6 inches shall utilize full body 

fittings be they extruded or factory-fabricated for connection to 

a proposed public sewer or an approved saddle-type connector 

for connection to an existing public sewer.   

e. For residential and commercial developments connection shall 

be full-body tee. 

f. The service lead shall be placed so as to minimize the use of 

bends as site conditions permit.   

g. For existing residential lots (which are not served in accordance 

with these guidelines) that need a service lead, if the distance to 

the nearest existing sanitary sewer is less than 60 feet and is not 

the long side of the sewer main, the service lead may be a 4 inch- 

line if only one lot or parcel is to be served.  Commercial and 

industrial lots and parcels shall have a minimum 6 inch line 

under the same conditions.       

h. The location where the service lead or its wye meets the property 

line shall be shown on the plans and as-builts, and marked in the 

field as shown on the standard details.  There shall be a riser 

placed where the service lead meets the property line so that the 

service lead stub-out can be recovered at the time that the 

connection to the service lead is made.   

i. All service leads shall be installed at the time of the construction 

of the sanitary sewer in new residential subdivisions.      

       

4.3.6 General Requirements 

 

A. A licensed plumber shall be responsible for connecting private 

residential sanitary sewer service to the public sanitary sewer system, to 

wyes and/or tees or to lateral sewers as indicated on the plans.  Said 

licensed plumber shall be responsible for a properly installed and 

watertight private residential service connection.    

 

B. Commercial service connections to the public sanitary sewer with more 

than 5,000 gallons per day flow, shall be made at manholes. Service 

connection at a concrete manhole should have a rubber boot that is cast 

into manhole or service connection should be cored. If cored, opening 

must be secured with “Linkseal”, grouted and manhole coating shall be 

repaired.     

 

C. All materials used in the construction of sanitary sewer systems shall be 

in conformance with the City of Pearland Approved Products List and 



Page 11 of 31  Sanitary Sewer Design Criteria  

the requirements of the Texas Commission on Environmental Quality.  

Sewers shall be designed to meet or exceed the pipe manufacturer's 

recommendations for depth.  

 

D. Solvent welded sanitary sewer joints are not an acceptable joining 

method for PVC piping materials. Use of rubber gasketed bell and 

spigot sanitary sewer joints shall be mandatory. 

 

E. Sanitary sewers fifteen inches (15”) or less in diameter and installed at 

depths of sixteen feet (16’) or less to invert shall be constructed 

conforming to ASTM specification D 3034 SDR-26 (115psi) color shall 

be green and shall meet ASTM specifications D 3212 for pipe joined 

with rubber gaskets conforming to ASTM F477. Bell (female) ends of 

pipe shall be installed on upstream side with spigot (male) ends oriented 

downstream. 

 

F. All sanitary sewers greater than eighteen inches (18”) in diameter and 

less than twenty-seven inches (27”) in diameter and installed at depths 

of eighteen feet (18’) or less to invert shall be constructed conforming 

to ASTM specification F 679 SDR-26 (115psi) color shall be green and 

shall meet ASTM specifications D 3212 for pipe joined with rubber 

gaskets conforming to ASTM F477. Bell (female) ends of pipe shall be 

installed on upstream side with spigot (male) ends oriented downstream. 

 

G. All force mains 6” to 12” shall be AWWA specification C900, Class 

150 DR 18, color shall be green and shall be ASTM specifications D 

3139 for pipe joined with rubber gaskets conforming to ASTM F 477. 

Force mains greater than twelve inches (12”) shall be AWWA 

specification C 905, Class 235, DR 18, color shall be green and shall 

meet ASTM specifications D 3139 for pipe joined with rubber gaskets 

conforming to ASTM F 477 or Ductile Iron Pipe shall conform to the 

requirements of "Ductile-Iron Pipe, Centrifugally Cast in Metal Molds 

for Sand-Lined Molds, for Water and Other Liquids", AWWA C151, 

(ANSI A21.51), current revision.  Pipe shall be lined with Protecto 401 

ceramic epoxy lining or approved equal.  Pipe thickness shall be the 

minimum specified in C151. Bell (female) ends of pipe shall be installed 

on upstream side with spigot (male) ends oriented downstream. All 

ductile iron fittings shall be Ductile-Iron Compact Fittings AWWA 

C153/A21.53.84 mechanical joint and restrained with Ebba “Meg-a-

lugs” or approved equal.  The fittings shall be lined with Protecto 401 

ceramic epoxy lining or approved equal.  A two-inch (2”) wide green 

marker tape with the words “Sanitary Sewer Forcemain” shall be 

installed twelve inches (12”) above the top of pipe during installation. 

  

H. All constructed sanitary sewer lines shall be air tested for leaks and a 

mandrel pulled for structural defects.  All sanitary sewer testing shall 
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comply with or exceed the procedures and qualifications listed in Texas 

Administrative Code, Chapter 217, Section 217.57.  All sanitary 

manholes shall pass a vacuum testing per Chapter 217, Section 217.58.  

Upon successful completion of air testing and prior to placing the 

sanitary sewer lines in operation, all constructed sanitary sewer lines 

shall be flushed and cleaned prior to video.   Every joint shall be videoed 

360 degrees. A copy of video on DVD shall be submitted to the City 

Engineer.   Lines and joints shall be corrected if warranted from video 

inspection.  For procedures and requirements for the video inspection, 

refer to City’s Standard Specifications.  

      

I. All public sanitary sewers and service leads shall have bedding and 

backfill that shall comply with or exceed City of Pearland Standard 

Details.  Those sanitary sewers that are bore and jacked, microtunneled, 

augured, or encased in a steel pipe may require special bedding and 

backfill.   

 

J.    Backfill shall be in accordance with City of Pearland Standard Details. 

All backfill within public right-of-ways and public easements shall be 

compacted to a minimum of ninety-five percent (95%) of Standard 

Proctor Density (ASTM D2922-78 and ASTM D3017-78), without 

additional moisture control, cured and tested in accordance with ASTM 

C31.  

 

K. All sanitary sewer lines located underneath and within eighteen inches 

(18”) of any paving shall be bedded in cement stabilized sand to within 

18” of the lime stabilized road material and in accordance with the 

Standard Construction Details.  The cement stabilized sand shall be in 

accordance with the following requirements. 

 

1. The cement shall be Portland Cement, Type I, ASTM C150. 

2. The sand shall be clean, durable sand, with less than 0.5 

percent clay lumps, ASTM C142: with less than 0.5 percent 

lightweight pieces, ASTM C123; with organic impurities, 

ASTM C40, not showing a color darker than standard color 

and a plasticity index of less than six (6) when tested in 

accordance with ASTM D423 and ASTM D424. 

3. Compact to ninety-five percent (95%) Standard Proctor 

Density (ASTM D2922-78 and ASTM D3017-78) in 

maximum loose lifts of eight inches (8") thick.  Actual 

testing shall be required as deemed necessary by the City of 

Pearland. 

4. The cement-sand mixture shall consist of at least 1.5 sacks 

of cement per ton of sand.  The cement-sand mixture shall 

have a minimum unconfined compressive strength of one 

hundred pounds per square inch (100 psi) in forty-eight (48) 
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hours, when compacted to a minimum of ninety-five percent  

(95%) of Standard Proctor Density (ASTM D2922-78 and 

ASTM D3017-78), without additional moisture control, 

cured and tested in accordance with ASTM C31. 

 

L. Sanitary sewers outside of paving shall be bedded in accordance with 

the Standard Construction Details and the cement stabilized sand 

utilized shall meet the same requirements. 

 

M. Sanitary sewer bedding shall be cement stabilized sand or approved 

granular material.  Bedding shall be compacted to ninety-five percent 

(95%) Standard Proctor Density six-inches (6") over pipe prior to 

backfilling the trench.  In water bearing sand, washed shell or other 

approved granular material will be required with geo-textile fabric wrap 

as shown in the Standard Construction Details.  When water bearing 

sands are encountered, the City of Pearland shall be notified 

immediately. 

 

N. Public sanitary sewers and force mains shall be located in either the 

public right-of-way or dedicated easements.  Side lot and back lot 

easements should be avoided.  Side lot and back lot easements may be 

granted special approval from the City Engineer only when a sanitary 

sewer located in the street right-of-way is impossible from an economic 

and engineering standpoint.   

  

a. Lateral Location of Sewer in Right-of-Way/Easement 

 

1) The location of the sanitary sewer within a dedicated   

easement shall be along the centerline of the proposed 

dedicated easement or as close to the centerline as can be 

designed.  In those instances where the dedicated easement 

is adjacent to the public right-of-way, the lateral location of 

the sanitary sewer shall be at the discretion of the Design 

Engineer with approval from the City Engineer and in 

compliance with Chapter 2.       

 

O. The final determination as to that portion of a street, alley, or dedicated 

easement to be occupied by a proposed sanitary sewer rests with the 

City Engineer.  The City Engineer will take into consideration existing, 

planned and proposed facilities such as manholes, pavement, 

pipes/conduits, along with existing trees and shrubs, historical features, 

wetlands or other unique surface conditions when arriving at a decision.   

 

P. The drawings of the sanitary sewer shall show the location of any 

existing pipe or duct that might interfere with the construction of the 

sanitary sewer and call to the attention of the City Engineer any known 
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obstacles that might be encountered in constructing the sanitary sewer 

in any location under consideration.  The Professional Engineer of 

Record shall determine the existence of pipes, ducts, obstacles and other 

utilities (i.e. gas, telephone, electric, fiber optic, cable, etc.) from a 

visual survey on the ground plus research of the public records and 

private records when available.   

 

Q. Sanitary sewers within the City of Pearland’s jurisdiction shall be 

designed and installed at such a size and depth as to allow for orderly 

expansion of the system, so as to avoid duplication in the future.  

 

R. Sanitary sewers shall be designed and located to conform to regulations 

of the Texas Commission on Environmental Quality.  For water mains 

crossing an existing or proposed sanitary sewer or force main, the 

following clearances shall be provided for protection from 

contamination.  The minimum clearances will be approved only when 

justified and field conditions so dictate.  The latest edition of "Rules and 

Regulations for Public Water Systems", of the Texas Commission on 

Environmental Quality, shall be followed for minimum criteria and 

instructions for water line crossings. 

 

S. Sanitary sewers shall be separated from storm sewer lines by a minimum 

of 4 feet of horizontal clearance as measured from outside wall to 

outside wall and the storm sewer line shall be above the sanitary line 

where possible, unless prior approval from the City Engineer is granted. 

 

T. Sanitary sewers shall be maintained minimum 12 inches of horizontal 

clearance from culverts, unless prior approval from the City Engineer is 

granted. 

 

U. For sanitary sewers crossing utilities other than water or storm sewer 

(i.e. cable, gas, fiber optic, power, etc.), a minimum of 12 inches of 

horizontal and vertical clearance shall be maintained as measured from 

outside wall to outside wall, where possible.       

 

4.3.7 Line Size 

 

A. The minimum pipe diameter for a public sanitary sewer main shall be 8 

inches.   

 

B. Service leads 6 inches in diameter shall not serve more than the 

equivalent of 2 single family lots or other equivalent types of small land 

tracts.   

 

C. Service leads for single family residential lots shall have a minimum 

grade of 1% for a 4-inch line and 0.70% for a 6-inch line. 
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D. The average daily flow for the design of sanitary sewers shall be based 

on minimum 320 gallons per equivalent single-family connection and a 

peaking factor of 4 (minimum).  Designer to determine the total 

equivalent connections based on the residential, commercial, or 

industrial development being proposed. Submit documents on proposed 

connections, flows and sizes to the office of City Engineer for review 

and approval.  

 

E. For commercial service leads, the required size of the line shall be 

established from the plumbing drawings.  Commercial, industrial, and 

office areas shall be designed for an average daily flow that can be 

anticipated from the contributing area.     

  

F. Commercial sewer service leads shall be 6 inch pipe or larger.  A single 

6 inch commercial service connection shall not serve more than one 

commercial lot or parcel.  Four inch service leads for commercial 

developments shall not be allowed.      

  

G. Sewer mains shall end at a manhole.   

     

H. The City Engineer shall have final review and approval authority as to 

the size and depths required for sanitary sewer mains and lateral sewers.    

  

4.3.8 Line Depth  

 

A. The sanitary sewer should be laid with the top of the pipe a minimum 

of 3 feet below the surface of the natural ground or finished grade.   

 

B. Sanitary sewers laid in street rights-of-way with a curb and gutter 

section shall have a minimum cover of 3 feet from the top of the pipe to 

the flowline elevation of the gutter in the street at all locations.  The 

Professional Engineer of Record shall account for any anticipated future 

sanitary sewer extension whereas the future sanitary sewer extension 

shall have a minimum 3 feet of cover from the top of the pipe to the 

flowline of the gutter of the street.  The Professional Engineer of Record 

shall adjust the depth of the proposed pipe accordingly.  The City 

Engineer reserves the right to require greater depth where the need is 

perceived.     

 

C. Sanitary sewers laid in street rights-of-way with crowned roads and 

roadside ditches shall have a minimum depth of 6 feet from the crown 

of the road to the top of the pipe and an absolute minimum cover of 3 

feet below the flowline of a roadside ditch.  The City Engineer shall 

have final determination on any deviation from these criteria.              
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4.3.9 Line Grades 

 

A. The following table lists the minimum grade for 6-inch to 36-inch 

diameter public sanitary sewers.  The minimum velocity for a sanitary 

sewer flowing full shall be 2.3 feet per second (fps).  The maximum 

recommended grade shall be calculated by the Professional Engineer of 

Record for a maximum velocity of 4.5 fps based on a Manning equation 

for full flow with the Manning’s “n” equal to 0.013. The use of different 

pipe materials will not alter the use of n=0.013 for the purposes of 

design. 
  

      Table 4.1 

MINIMUM GRADES FOR SANITARY SEWERS* 

 

PIPE SIZE MINIMUM GRADE (PERCENT) 

4 1.0 

6 0.65 

8 0.44 

10 0.33 

12 0.26 

15 0.19 

18 0.15 

21 0.13 

24 0.11 

30 0.074 

36 0.059 

 *Minimum grades shall be utilized for on-site service 

 

B. For sanitary sewers larger than 36 inches (36”) in diameter, the 

Professional Engineer of Record shall determine the appropriate grade 

utilizing the Manning Formula, n=0.013, and a full pipe maximum 

velocity of 4.5 fps and minimum velocity of 3.0 fps.   

 

4.3.10 Gravity sanitary sewer mains shall be laid in straight alignment with 

uniform grade between manholes.   Grade and alignment changes without 

the use of manholes shall not be allowed.  

 

4.3.11 Unequal size sewers shall be designed so that the inverts of the pipes are 

matched at manholes.  The upstream sewer may be designed so that the flow 

line of the upstream is higher than the flow line of the downstream sewer.  

When the flow line of the upstream sewer is raised more than twenty-four 

inches (24”) above the flow line of the downstream sewer, a drop manhole 

connection is required, except as specifically approved by the City 

Engineer. 

 

4.3.12 Sanitary sewer service leads shall be laid at a minimum seventy hundredths 

of a percent (0.70%) slope. 

 

4.3.13 Manholes 
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A. Type: Manholes shall be precast concrete manholes in accordance with 

Standard Details and Specifications. No brick manholes shall be 

allowed. All manholes shall be coated.  Refer to Standard Specifications 

for types of coatings.  Standard manhole shall have 5’inside diameter.  

Larger diameter manholes may be required due to sewer main size, 

numbers, or configuration at the manhole.  It shall be the responsibility 

of the Professional Engineer of Record to ensure that proper diameter 

manholes is specified. All precast manholes shall conform to the latest 

ASTM requirements.  Public manhole covers shall be 32” diameter or 

larger and have the words “Sanitary Sewer” and the City of Pearland 

logo cast into the cover per Standard Detail.   Hinged manholes shall be 

used in ditch lines and floodplain areas. All manholes shall be installed 

with stainless steel   manhole inserts with 1/8 inch vents and strap 

handles.   

        

B. Location: Manholes shall be placed at changes in alignment, changes in 

grade, changes in size of sanitary sewers, at the intersection of sanitary 

sewers, junction points, and either at street, alley, or easement 

intersections.  Clean-outs will not be permitted on public lines. 

a. The maximum distance between manholes shall be determined 

from Table 4.2 for 8 inch to 36 inch pipe diameters.  Spacing for 

manholes on sewer mains with diameters larger than 36 inches 

shall be recommended on an individual basis by the Professional 

Engineer of Record subject to City of Pearland approval.   
 

Table 4.2 

MAXIMUM DISTANCE BETWEEN 

SANITARY SEWER MANHOLES 

 

PIPE DIAMETER IN INCHES MANHOLE MAXIMUM SPACING IN FEET 

8-15 400 

18-36 400 

>36 Per Designer  of Record, subject to the City 

Engineer Approval 

 

 

b. Place manholes at the dead-end of sewer mains and lateral 

sewers.     

c. Manhole covers shall be cast iron, minimum 32” diameter and 

traffic bearing type ring and cover.  

d. Private manholes shall have a manhole cover indicating a private 

sanitary system and shall not have the City design.  

e. Criteria for Manhole Junctures 

(1) Connections between public sanitary sewers and the 

manhole shall adhere to the following criteria.   
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(a) The elevation of the flowline of the 

discharging sanitary sewer shall match the 

elevation of the flowline of the receiving 

sanitary sewer for both equal and unequal 

pipe diameters.     

(b) Drop manholes in accordance with Standard 

Details are allowed.  A drop connection or 

drop manhole is required when the difference 

in elevation between the effluent flowline 

and the influent flowline is greater than 36 

inches; or where a service line is proposed to 

tie onto a sanitary sewer trunk main of 18 

inches in diameter or larger.       

 

4.3.14 Manholes should be located as to minimize or eliminate the inflow of 

stormwater into the sanitary sewer.  The top of manhole rim shall be set a 

minimum of 3 inches above the surrounding finished grade when the 

manhole is not in a paved roadway.  Sealed manholes are required on all 

newly constructed manholes within the 100-year flood plain.  Vented 

manholes are required a minimum of every 800 feet when not located in the   

100-year floodplain.  Unless approved by the City Engineer, the elevation 

of the top of rim of a sanitary sewer manhole shall be at or above the 100-

year base flood elevation for the area it is being built in.   All manhole rims 

that are 3 feet and greater above grade shall use Revolution Assembly Rim 

and Cover. All manholes in ditches shall have water tight hinged ring and 

cover.  

   

4.3.15 No cast-in-place manhole are allowed.    

 

4.3.16 Steps in manholes shall not be allowed.   

 

4.3.17 All manhole adjustments shall be made with precast concrete rings when an 

additional precast vertical section is too large. No brick shall be used for 

manhole adjustments.   

 

4.3.18 All manholes shall be tested and witnessed by the City inspector and by the 

construction contractor and results provided to the City Engineer before 

being accepted by the City for maintenance.  The City  reserves the right to 

require retesting of manholes, if there is reason to question the results.  All 

manhole testing shall comply with or exceed the procedures and 

qualifications listed in Texas Administrative Code, Chapter 217, Section 

217.58.   

 

4.3.19 Manholes shall have a traffic bearing frame and cover Manholes shall have 

a design strength of 4500 psi and in compliance with ASTM C478 

reinforcement. 
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4.3.20 Sewers laid in easements shall have a manhole at each side of a street 

crossing.   

 

4.3.21 Manholes should be located to eliminate the inflow of storm water into the 

sanitary sewer.  The top of manhole rim elevation shall be shown on the 

plans for all sanitary manholes.  Manholes shall not be located within street 

pavement.  Manholes shall have inflow protection inserts, minimum 

thickness of one-eight inch (1/8”), made of stainless steel as approved in the 

standard details and approved product list. Insert shall include a lift strap 

and vent hole with vent disk. Where gasketed manhole covers are required 

for more than three (3) manholes in sequence, an alternate means of venting 

shall be provided at less than one thousand five hundred feet (1500') 

intervals. 

 

4.3.22 Manholes shall be constructed in accordance with the City of Pearland 

Construction Details.  The diameter of a manhole constructed over the 

center of a sewer shall vary with the size of the sewer.  For eight-inch (8”) 

through  twenty-seven-inch (27”) shall be five-foot (5’) minimum diameter; 

thirty-inch (30”) and thirty-six-inch (36”) shall be six-foot (6’) minimum 

diameter. Manholes deeper than twelve feet (12’) shall be a minimum of 

five-foot (5’) diameter or six-foot (6’) diameter pending on pipe size. If a 

drop structure is required the manhole shall be a minimum of five-foot (5’) 

in diameter. 

 

4.3.23 A drop manhole is required for pipes that have a change in elevation greater 

than twenty-four inches (24”).  The manhole will be a minimum five foot 

(5’) diameter.  The use of an interior drop is required.  Drop structure will 

be provided by Reliner “inside drop bowl” or approved equal and attached 

with stainless steel hardware. 

 

4.3.24 All manhole adjustments shall be made with three inch (3”) precast concrete 

rings.  A maximum of five (5) adjustment rings are permitted. 

 

4.3.25 All new manholes shall have an interior surface coated with calcium 

aluminate coating or an approved epoxy coating a minimum of 125 mils 

thick.  If the project requires a rehabilitation of an existing manhole the use 

of approved calcium aluminate coatings will be required.  Bituminous 

coatings are not allowed.  Approved coatings are listed in the Approved 

Products List.  Epoxy coatings shall be tested with a Holiday tester.  Testing 

shall be in accordance with latest edition of NACE “Standard 

Recommended Practice Discontinuity Testing of Protective Coatings”.  All 

holidays shall be marked and repaired and retested. All joints shall be 

grouted smooth prior to installation of the interior coating.  Should the 

manhole be pre-coated at the place of manufacturing the joint shall be 

grouted smooth and the grouted area shall be coated in accordance with this 
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section. Warranty on interior coatings shall be 10-year and include all labor 

and materials to address warranty issues.  

 

4.3.26 Fiberglass manholes are not allowed as part of public sanitary sewer 

systems.  All manholes within public right-of-ways and public easements 

shall be pre-cast manholes. 

 

4.3.27 Where unequal size pipes enter a manhole, inverts of pipes are required to 

be at the same elevation, unless due to an elevation drop connection. 

 

4.3.28 Service connections entering a manhole twenty-four inches (24”) or more 

above the flow line of the manhole shall include an internal drop pipe with 

fittings.  The drop shall consist of a “Reliner” internal drop bowl system, or 

approved equal, installed adjoining and anchored to the wall of the manhole, 

with all stainless steel hardware and fasteners. The cored opening for the 

pipe shall be secured with “Linkseal”, grouted and the manhole coating 

shall be repaired per the coating manufacturer’s recommendations 
 
4.3.29 Provide adequate markings on site and accurate as-built locations, so that 

the service connections stub-out can be recovered at the time that the 

connection to the service is made. 
 

4.3.30 Lift Stations 

 

A. Lift station design and construction drawings as well as design 

requirements and pertinent data shall be designed in accordance with 

TCEQ Design Criteria Chapter 217, Sections 217.59 thru 217.63 and 

sealed by a Professional Engineer registered in the State of Texas and 

submitted with the construction drawings for review by the City 

Engineer. Lift Stations shall only be considered only when a gravity 

system cannot be achieved from both an engineering and an economic 

standpoint.  Lift stations shall only be considered with prior approval 

from the City Engineer or where the lift station is designed to be 

temporary in nature. A preliminary design meeting with the City 

Engineer is required. Design engineer to provide a master development 

plan for the service area of the proposed lift station.  

 

a. The lift station site shall be conveyed in fee to a utility district, 

the City of Pearland, or other acceptable public entity.  The site 

may be part of a larger site that includes a public wastewater 

treatment facility or other facility.  The site shall have a 

minimum size of 50 feet by 50 feet.  Site access shall be 

provided by a 15-foot (15’) wide public right-of-way with an 

approved, all-weather access road a minimum of 12 feet (12’) in 

width.  Wet well structures shall be a minimum of 12 feet from 

outside walls of structure to the site boundary fencing.  Fencing 
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shall be in conformance with the City of Pearland Zoning 

Ordinance. 

 

b. Use drainage swales, sidewalls and driveways, culverts, storm 

sewers, or a combination thereof for internal site drainage.  Site 

drainage may sheet flow to a public right-of-way.  Storm sewer 

systems, if provided shall be sized in accordance with applicable 

design guidelines. 

 

c. The top of the wet well and all electrical controls shall be located 

24-inches above the 500-year floodplain or 3 feet above the top 

of curb (outside of floodplain), whichever is greater, and the 

design engineer shall take into consideration wave action, which 

may exceed this elevation. Entry to the site must be accessible 

during a 25-year flood. 

 

d. The lift station shall be classified under one of three catigories; 

1) Regional Lift Station; 2) Semi-Regional Lift Station or 3) 

Local Lift Station. 

 

i. Regional Lift Station is one that receives flow 

from multiple sources (Semi-Regional Lift Station 

and gravity collection) and pumps to the 

wastewater treatment plant.  Regional Lift Stations 

require an automatic transfer switch, permeant 

generator and odor control system. 

ii. Semi-Regional Lift Station is one that receives 

flow from multiple sources (Local Lift Station and 

gravity collection) and pumps to a Regional Lift 

Station. Semi-Regional Lift Stations require an 

automatic transfer switch, permeant generator and 

odor control system. 

iii. Local Lift Station is one that receives flow from 

gravity collection system and pumps a Semi-

Regional Lift Station.  Local Lift Stations require 

a manual transfer switch and generator 

connections 

 

e. All gravity sanitary sewers discharging to the wet well shall be 

located where the invert elevation is at or above the liquid level 

of the highest pump's "ON" setting to achieve the firm pumping 

capacity. Gate valves and check valves shall not be located in 

the wet well, but may be located in a valve vault or on a concrete 

slab. Piping shall be spaced to maintain the pump manufacturer's 

minimum clearances between pumps. 
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f. Size the diameter of the wet well, hatches, and hatch spacing to 

accommodate the selected pumping equipment. Consideration 

should be given to the dimensions of the ultimate pump in a 

multi-phased lift station to ensure adequate clearances. Provide 

a minimum of eighteen inches (18”) of clearance from the inside 

wet well wall to all flanges to enable removal of all bolts. Pre-

cast concrete wet wells may be used in any diameter provided 

calculations demonstrate that wet well thickness and material 

weight will resist imposed up- lift pressure.  Provide hatch safety 

nets with aluminum sliding rails or Flygt Safe-hatch access 

cover. 

 

g. The wet well volume shall be based on the minimum cycle time 

of the largest pump planned for the lift station plus additional 

depth to prevent motor overheating and vortexing. Wet well 

working volume should be sized to allow for the recommended 

pump cycle for each pump.  The cycle time shall not be less than 

those listed below: 

 

                                       CYCLE TIME 

Motor Size Cycle Time 

(Horsepower) (Minutes) 

< 50 6 

50-100 10 

>100 15 

 

h. The "OFF" elevation of the submersible pumps shall be deep 

enough to prevent vortexing and motor overheating. The 

design engineer shall verify with all pump manufacturers on 

the List of Acceptable Manufacturers that each pump is 

capable of operating continuously at the "OFF" elevation 

shown on the plans. 

 

i. The wet well floors shall have a minimum of 10 percent slope 

to the pump intakes and have a smooth finish. There shall be 

no wet well projections, which will allow deposition of solids 

under normal operating conditions. The inlet structure shall be 

designed to minimize turbulence. 

 

j. The wet well shall have a vent sized such that the maximum 

velocity of air through the vent is 600 feet per minute at the 

firm pumping capacity. Vents shall have a stainless steel 

insect screen that is easily replaceable and will prevent the 

entrance of rainwater. Vent pipes shall be corrosion-resistant. 

 

k. Access shall be provided to underground valve vaults. 
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Stairways shall have corrosion-resistant, non-slip steps and 

conform to OSHA regulations with respect to rise and run. 

Where ladders are utilized in lieu of stairways, ladders shall 

conform to OSHA requirements. 

 

l. Floor drains from valve vaults to wet wells shall be designed 

to prevent gas and raw sewer water from entering the valve 

vault. Such designs shall include "P" traps and floating ball 

type backwater valves. 

 

m. All walls shall be a minimum of 18 inches from the outermost 

edge of all flanges to enable removal of all bolts.  Pipes shall 

have a minimum spacing greater than that required by the 

pump manufacturer for minimum pump spacing.  Swing 

check valves shall be positioned such that the shafts may be 

removed without removing the valve body. 

 

n. Design shall follow the latest version of ACI 350 with the 

exception that the minimum concrete cover over steel 

reinforcing shall be at least four inches (4”) where in contact 

with raw sanitary sewer.  Wet wells shall be designed to resist 

the effects of buoyancy assuming full saturation of the 

surrounding soils to the finished grade or the 100-year 

floodplain, whichever is greater. Surface friction shall not be 

included in the design unless a friction factor is provided in a 

geotechnical report signed and sealed by a licensed 

professional engineer. A safety factor of 1.1 shall be used for 

buoyancy resistance.  Wet well walls shall be designed to 

withstand lateral earth pressures and static water levels at 

finished grade as outlined in ACI 350. At a minimum, 3,500 

psi concrete shall be used. Class III or IV RCP may be used in 

lieu of cast in place concrete if structural calculations are 

provided showing that sufficient strength exists to resist 

construction and final loadings.  Top slabs shall be designed 

for a uniform loading of 100 pounds per square foot and a 

point load equal to the weight of the largest pump planned for 

the lift station at any location.  

 

o. Hatches shall be constructed entirely of aluminum or stainless 

steel and designed for a minimum of 150-pound-per-square-

foot load. The underside of the hatch shall have the following 

stenciled in red paint: "Warning! Confined Space Entry."  

Where individual hatches are incorporated into the top slab, 

the separation distance from inside face to inside face shall be 

a minimum of 12 inches. 
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p. Where riser pipes pass through the top slab, offsets or two 45-

degree bends shall be used to provide clearance between the 

outside diameter of the pipe and the inside face of the hatches. 

The amount of clearance will be determined by the diameter 

of the slab reinforcing and the maximum aggregate diameter. 

 

q. Use of vault-type OR above-ground valves and piping is 

permitted. Valves shall be mounted in a concrete vault, or on 

an above-ground concrete foundation.  Isolation and check 

valves shall not be located in the wet well.   

 

r. Pumps shall be of a non-clog design, capable of passing a 3-

inch diameter or greater incompressible sphere, and shall have 

suction and discharge openings a minimum of 4 inches in 

diameter.  Pump seals shall be silicon carbide or tungsten 

carbide.   

 

s. Pumps shall be sized to operate at optimum efficiency.  

Minimum acceptable efficiency at the operating point shall be 

sixty percent (60%), unless specifically approved by the City 

Engineer.  Leak detection sensors shall be provided in the 

motor housing of submersible pumps.  Pumps shall be 

securely supported, per manufacturer recommendations, so as 

to prevent movement or vibration during operation.  Rail-type 

pump support systems shall be provided for submersible 

pump installations. That allows pump removal and installation 

without requiring dewatering of or entry into the wet well. 

Rails, lifting chains, and hardware shall be constructed of 

Series 300 stainless steel. 

 

t. Electric motors shall be sized so as to operate at maximum 

design load without use of the service factor. Electric motors 

shall be 120-volt single-phase, 240-volt or 480-volt 3-phase. 

Motor service factor shall be a minimum of 1.15.  Thermal 

protection shall be provided in the motor housing.  Electric 

motors (excluding submersible units) shall be equipped with 

space heaters. 

 

u. The following electrical power sources shall be considered for 

serving lift stations: 

 

1. For stations where total pump motor sizes do not exceed 

30 hp, and where any individual pump motor size does not 

exceed 20 hp, 120/240-volt, three-phase service is 

recommended. 
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2. For stations where individual pump motor sizes do not 

exceed 5 hp and motor ratings are available as single-

phase, and where three-phase service is not available, 

120/240 volt, single-phase service may be used. 

 

3. For stations requiring pump motors that are available in 

only three-phase ratings and where three phase electrical 

service is not available (or not economically feasible), 

120/240-volt, single-phase service with a three-phase 

inverter unit is acceptable as a last resort but is not 

recommended. Inverters are available for up to 100-hp 

motor sizes. 

 

4. For stations where total pump motor sizes exceed 30 hp 

and where individual motor sizes exceed 20 hp, 480/277-

volt, three-phase service is recommended. 

 

5. Where owner has an existing portable generator with only 

480/277-volt, three-phase output, it may be more 

advantageous to utilize 480-volt, three- phase power for 

the smaller stations. 

 

6. Emergency power connections shall require a manual 

transfer switch and generator connector.  

 

v. Controls and equipment shall be selected from the City of 

Pearland Approved Products List. The pump controller shall 

be a solid state, programmable pump controller with pump 

alternator, submersible level transducer, back-up floats, alarm 

contacts, and power supply. The use of a Variable Frequency 

Drive is acceptable.  Lightning and surge protection shall be 

installed on the Main Power Bus, single- or three-phase, as 

applicable. 

 

w. The following controls and indicators shall be provided. 

 

1. Pump HOA Selector Switch (for each pump) 

2. Alarm Reset Switch 

3. Seal-Fail and Over-Temp Reset Switch (for each pump 

protection module supplied by pump manufacturer) 

4. Phase-Fail Light 

5. Pump Run Light (for each pump) 

6. Control Power Light On 

7. Pump Seal-Fail Light (for each pump protection module - 

supplied by pump manufacturer) 

8. Pump Over-Temp Light (for each pump protection 
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module - supplied by pump manufacturer) 

9. High Level Alarm Indicator 

10. Alarm Rotating Beacon Light 

11. Pump Run Elapse Time Meter (for each pump) 

 

x. The following motor protection devices shall be provided. 

 

1. Motor Circuit Protectors (MCP's) or circuit breakers 

2. Motor Overload Current Trip Devices or C.T.'s with 

Relays (for each motor) 

3. Motor Over-Temp and Seal Fail Relays (for each motor - 

furnished by pump motor manufacturers) 

4. Phase Fail Relay 

 

y. Level Controls  

1. Primary: Solid state submersible pressure transducer, rated 

for wastewater application 

2. Back-up: PVC ball type float with mercury switch - high and 

low level 

 

z. Operation:  As level rises, the submersible level transducer 

detects the pressure change and sends a 4-20 MA signal that 

is proportional to wet well level to the pump controller. 

 

1. Each pump is brought on as level rises, and when wet well 

level falls back to a preset level, all pumps stop. 

2. Pump alternator in the controller alternates lead/lag pump 

selection at end of each pumping cycle. 

3. If pumps fail to draw down wet well, high-level alarm 

signal is initiated at the pump controller and controller 

automatically switches to standby floats for activation of 

pump controls. 

4. In the event of fail signal from transducer, controller 

automatically switches to floats. 

 

aa. Alarm Signals 

 

1. Alarms activate local indicator lights and send signals to 

an approved autodialer. 

 

bb. Pump Cable Terminal Boxes 

 

1. NEMA 4X stainless steel boxes mounted near pump 

access hatch for termination of pump power and control 

cables and for termination of transducer and float cables. 

2. All hub-type conduit entries. 
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cc. Control Panel Enclosure 

 

1. NEMA 4X stainless steel enclosure on factory stainless 

steel stands with inside swing door, back plate, quick 

release latches, and hooking clasp. 

2. All hub-type conduit entries. 

 

dd. Emergency operations shall be considered.  Provide fittings 

and a blind flange that will be readily accessible for 

emergency bypass pumping.  Provide external hook up for an 

emergency generator 

 

ee. Force mains shall be a minimum of 4 inches in diameter, 

unless used in conjunction with grinder pumps. Pump stations 

with two pumps shall have force main velocities of a 

minimum of 3 fps with one pump in operation. For pump 

stations with three or more pumps, the force main velocity 

shall not be less than 2 fps with the smallest pump only in 

operation. Force main velocities shall not exceed 6 fps without 

the engineer performing an analysis for possible high and low 

negative surge pressures in the event of sudden pump failure. 

 

ff. Isolation valves shall be provided on the discharge side of 

pumps for submersible pumps and suction and discharge side 

of pumps for dry pit lift stations, positioned such that the pump 

and/or check valve can be isolated for removal. Plug valves 

shall be used. Check valves shall be swing type with an 

external lever and shall be installed in a horizontal position. 

Use of butterfly valves, tilting disc check valves, or other 

valves utilizing a tilting disc in the pipe flow is not permitted. 

 

gg. Surge relief valves, air release, and/or combination air and 

vacuum valves shall be provided, as required. 

 

hh. Lift station piping shall have flanged, grooved (Victaulic) or 

flexible connections to allow for removal of pipe and check 

valves without interruption of the lift station operation. 

 

ii. Lift stations shall be designed to discharge the peak design 

flow at the system head required and to operate efficiently 

during any initial, interim, or ultimate design phase. 

 

jj. Firm pumping capacity shall be provided, and is defined as 

total station, maximum pumping capacity, with the largest 

pumping unit out of service. 
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kk. Pump selection shall be based on the analysis of the system 

head and pump capacity curves for the determination of 

pumping capacities. System losses shall be calculated in 

accordance with the Hydraulic Institute standards. The 

selected C coefficient value for use in the calculation of 

friction head losses per the Hazen-Williams Formula shall be 

based on the selected pipe material for new and aged (20-year) 

conditions.  

 

ll. Force main velocities shall be included on the system curve. 

 

mm. Chemical feed odor control for force mains shall be provided 

at the lift station if travel time, cycle time or other conditions 

create the odor problems. 

 

nn. Design considerations shall include corrosion control and 

protection of concrete and metallic surfaces located within the 

wet well/valve vault or within the immediate vicinity from the 

effect of hydrogen sulfide (H2S) gas in the wastewater. The 

effects of H2S gas should be minimized by reducing the 

production or release of H2S gas from the wastewater 

discharging to or being contained in the lift station.  Design 

and control methods shall include: 

 

1. Protecting the exposed concrete and steel surfaces with an 

epoxy lining. Refer to Approved Products List for list of 

materials. All exposed piping shall be protected with a 

100% solids novolac epoxy or approved equal. 

2. The use of Series 300 stainless steel for equipment, piping, 

devices, etc., exposed to corrosive gases. 

3. Providing odor control equipment for wet well 

atmospheric vents. 

4. Design wet wells that lack interior corners, projections, or 

areas that can result in the accumulation of solids. Design 

interior surfaces with smooth finishes that facilitate 

cleaning. 

5. Provide wash-down water at site when possible. 

 

oo. Corrosion protection shall be provided by coating interior 

concrete surface of the wet well, structural steel, piping and 

hangers, air systems, electrical, mechanical and other 

components subject to a corrosive environment.  All metal 

components subject to a corrosive environment shall be 

stainless steel or aluminum unless otherwise approved by the 

City Engineer and Department of Public Works. Surfaces to 
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be protected include: 

 

1. Interior of wet well: The interior of the wet well shall be 

coated with an approved epoxy coating. Refer to 

Approved Products List for list of materials. 

2. Piping located within wet well: All exposed piping shall 

be protected with a 100% solids novolac epoxy or 

approved equal. 

3. Guide rails, lifting chains, hardware, and miscellaneous 

metal shapes located within wet well shall be 

constructed/manufactured of Series 300 stainless steel. 

 

pp. Lift station construction plans shall include drawings that 

provide the following information: 

 

1. Site layout 

2. Plan and profile of pump station and associated site piping 

3. Profile view of pump operational and control levels and 

settings 

4. Hydraulic system curve 

5. Electrical wiring and control system schematics 

6. Structural details 

 

4.3.31 Design Analysis 

 

A. Calculations of design flows for the overall development project shall 

be approved by the City Engineer. Peak flow calculations shall include 

potential inflow infiltration.  

 

B. All collection system lift stations shall utilize submersible pumps.   A 

minimum two (2) pumps shall be required for all lift stations.  Capacity 

of the pumps shall be such that maximum wet weather flow can be 

handled with largest pump out of service.  

 

C. A minimum peaking factor of 4 is required for pump sizing. 

 

D. Pumps shall be sized to operate at optimum efficiency.  Minimum 

acceptable efficiency at the operating point shall be 60%. 

 

E. Electrical equipment and electrical connections in wet well must meet 

National Fire Prevention Association 70 National Electric Code 

explosion prevention requirements, unless continuous ventilation is 

provided. 

 

F. Emergency operations should be considered.  Provide fittings and a 

blind flange that will be readily accessible for emergency bypass pump. 
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G. A geotechnical boring to a minimum depth 15’ below bottom of wet 

well and a foundation design recommendation is required. 

 

4.4 QUALITY ASSURANCE 

 

4.4.1 Prepare calculations and construction drawings under the supervision of a 

Professional Engineer trained and licensed under the disciplines required by 

the drawing.  The final construction drawings must be sealed, signed, and 

dated by the Professional Engineer responsible for the development of the 

drawings.  If more than one Professional Engineer was responsible for the 

development of the design/construction drawings, then the appropriate 

Professional Engineer should seal the drawings he/she is responsible for.  

 

4.5 ADDITIONAL STANDARDS  

 

4.5.1 If a lot or parcel is within 200 feet of an existing sanitary sewer then the site 

shall extend the sewer main through the property and tie-on.  Such building 

shall comply with Chapter 30 Article 3 Section 30-78 of the City of Pearland 

Code of Ordinances.    

 

4.5.2 Construction Features - In conjunction with the design, the engineer shall 

determine the extent of, and fully detailed on the plans, all special 

construction features required to complete the project in a safe, convenient, 

and economic manner. 

 

4.5.3 Bore and Jack - Bore and jack sections shall be specifically approved by the 

Department of Public Works and clearly shown on plans by location and 

footage.  Refer to the City of Pearland Standard Details. The following 

criteria are generally used as a basis for setting bore and jack sections. 

 

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

regardless of surface.  Bore and jack length shall be computed as 

roadway width at proposed bore plus five feet (5') to either side. 

 

B. Driveways - Whenever it is cost effective, concrete driveways in good 

condition shall be bored and jacked.  Bore and jack length shall be 

computed as driveway width at bore plus one foot (1') to either side.  

Where driveways cross culvert pipe sections along open ditch streets 

and the proposed wastewater main is in close proximity and parallel to 

the culvert pipe, the length of bore shall be the same as the length of 

culvert pipe. 

 

C. Sidewalks - When the wastewater line crosses under a sidewalk four 

feet (4') or more in width and in good condition, the sidewalk shall either 

be bored and jacked or the sidewalk shall be removed and replaced to 
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the City of Pearland criteria, whichever 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 in a previously developed area is 

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 three feet (3') from back of curb 

and five feet (5') from back of curb on a major thoroughfare.  Bore pits 

in highway, county road, or railroad right-of-way shall conform to these 

requirements and to the requirements of the crossing permit and/or use 

agreement.  All bore pits shall be shored in accordance with OSHA 

requirements.  Bore pits and/or receiving pits to be located in street or 

driveway paving, shall be shown on plans. 

 

4.5.4 Open Cuts – Open cuts require specific approval of the City Engineer.  

Where open cuts are allowed 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.  Streets that are open 

cut shall be "saw cut" prior to pavement removal.  Saw cut shall be full 

depth. 

 

4.5.5 All existing developed areas shall be restored to original condition after 

construction 

 

4.5.6 Proper barricading and signage, conforming to the Texas Manual of 

Uniform Traffic Control Devices' latest edition, shall be required on all 

projects.  Adequate signage for vehicular and pedestrian traffic shall be 

installed.  A traffic control plan shall be submitted to the City Pearland and 

approved by the City Engineer for all streets open to travel by the public. 
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CHAPTER 8 

STORMWATER MANAGEMENT 

8.1 GENERAL 

The City of Pearland is a Small Municipal Separate Storm Sewer System (MS4) 

operator since 2008 under TPDES Phase II MS4 General Permit. Based on census 

data of 2010, the City is a level III MS4 operator. This chapter provides design 

guidelines to improve the Stormwater Quality through the implementation of certain 

Best Management Practices (BMPs). Use of BMPs presented here does not guarantee 

acceptance of a Storm Water Pollution Prevention Plan (SW3P) or the effectiveness 

of the BMP to reduce pollutant but establishes generally acceptable guideline. The 

SW3P and BMPs shall be prepared and designed in accordance with TCEQ and other 

regulatory guidelines. The specification section prepared by the City for TPDES 

Requirements should be referred for detailed Best Management Practices for Erosion 

and Sediment Controls, Stormwater Management Plans, Waste collection and 

disposal, off-site vehicle tracking, and other practices. 

8.2 DEFINITIONS 

8.2.1  Best Management Practices (BMPs): Schedules of activities, prohibitions of 

practices, maintenance procedures, and other management practices to prevent 

or reduce the pollution of waters of the United States. BMPs shall include 

treatment requirements, operating procedures, and practices to control plant site 

runoff, spillage or leaks, sludge or waste disposal, or drainage from raw material 

storage. 

8.2.2 Catch basins: Storm drain inlet and curb inlet to the City’s storm drain system. 

Catch basins may include a grate or curb inlet that may accumulate sediment, 

debris, and other pollutants. 

 

8.2.3 City: The City of Pearland, Texas 

 

8.2.4 City Engineer: The City Engineer/Director of Engineering or his/her designee  

8.2.5 Commercial: Pertaining to any business, trade, industry, or similar activity  

8.2.6 Construction Activity: Soil disturbances, including, but not limited to clearing, 

grading, and excavating; and other construction related activities (e.g., 

stockpiling of fill material, demolition, and reconstruction); but not including 

routine maintenance that is performed to maintain the original line and grade, 

hydraulic capacity, or original purpose of the site (e.g. the routine grading of 

existing dirt roads, asphalt overlays of existing roads, the routine clearing of 

existing right-of-ways, and similar maintenance activities). Regulated 
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construction activity shall be defined in terms of small and large construction 

activities: 

(a) Small Construction Activity: Construction activity that results in land 

disturbance equal to or greater than one (1) acre and less than five (5) 

acres of land. Small construction activity shall also include the 

disturbance of less than one (1) acre of total land area that is part of a 

larger common plan of development or sale if the larger common plan 

ultimately disturbs an area equal to or greater than one (1) and less than 

five (5) acres of land. 

(b) Large Construction Activity: Construction activity that results in land 

disturbance of equal to or greater than five (5) acres of land. Large 

construction activity shall also include the disturbance of less than five 

(5) acres of total land area that is part of a larger common plan of 

development or sale if the area common plan ultimately disturbs an area 

equal or greater than five acres of land. 

8.2.7 Control Measure: Any BMP or other method used to prevent or reduce the 

discharge of pollutants into the MS4. 

8.2.8 Conveyance: Curbs, gutters, man-made channels and ditches, drains, pipes, and 

other constructed features designed or used for flood control or to otherwise 

transport stormwater runoff. 

8.2.9 Discharge: Any addition or introduction of any pollutant, storm water, or any 

other substance whatsoever into the MS4 or into waters of the United States. 

8.2.10 Domestic Sewage: Human excrement, gray water, and other wastewater 

discharged from the sanitary conveniences of a Facility that is free from 

industrial waste. 

8.2.11 Facility: Any residential or commercial building, structure, installation, 

process, or activity from which there is or may be a discharge of a pollutant. 

8.2.12 Final Stabilization: The status achieved when all soil disturbing activities at a 

site have been completed, and a uniform perennial vegetative cover with a 

density of 70 percent of the cover for unpaved areas and areas not covered by 

permanent structures has been established, or equivalent permanent 

stabilization measures (such as the use of concrete slope paving, articulated 

concrete block) have been employed.  

8.2.13 Garbage: Animal and vegetable waste materials from the handling, preparation, 

cooking, or consumption of food, including waste materials from markets, 

storage facilities, and the handling and sale of produce and other food products. 
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8.2.14 Gray Water: Liquid from home clothes washing, bathing, showers, 

dishwashing, or food preparation. 

8.2.15 Hazardous Substance: Any substance identified or listed in Code of Federal 

Regulations (CFR) Table 302.4 of 40 CFR Part 302. 

8.2.16 Hazardous Waste: Any substance identified or listed as a hazardous waste by 

the EPA pursuant to 40 CFR Part 261. 

8.2.17 Illicit Connection - Any man-made conveyance connecting an Illicit Discharge 

directly to an MS4. 

8.2.18 Illicit Discharge - Any discharge into an MS4 not entirely composed of storm 

water, except discharges pursuant to an authorized permit and discharges 

resulting from emergency firefighting activities. 

8.2.19 Industrial Waste: Any liquid or solid substance that results from any process of 

industry, manufacturing, mining, production, trade, or business. 

8.2.20 Land Disturbance Activity:  Any activity which changes the volume or discharge 

rate of storm water runoff from the land surface. Land Disturbance Activity 

includes grading, digging, cutting, scrapping, or excavating of soil, placement 

of fill materials, paving, construction, substantial removal of vegetation, or any 

activity which bares soil or rock or involves the diversion or piping of any 

natural or man-made watercourse.  

8.2.21 Maintenance Agreement:  A formal contract between a local government and a 

property owner to guarantee long-term maintenance of storm water 

management practices. 

8.2.22 Maximum Extent Practicable (MEP):  The technology-based discharge standard, 

for MS4s designed to reduce pollutants in storm water discharges that was 

established by the Clean Water Act § 402(p).  

8.2.23 Municipal Landfill (or Landfill):  An area of land or an excavation in which 

municipal solid waste is placed for permanent disposal, but which is not a land 

treatment facility, a surface impoundment, an injection well, or a pile as such 

terms are defined in regulations promulgated by the Texas Water Commission. 

8.2.24 Municipal Separate Storm Sewer System (MS4):  The system of conveyances 

(including roads with drainage systems, municipal streets, catch basins, curbs, 

gutters, ditches, man-made channels, or storm drains) owned and operated by 

the City and designed or used for collecting or conveying storm water, but 

which is not used for collecting or conveying sewage.  

a. Phase I - An MS4 permitted by the EPA after November 16, 1990. 
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b. Phase II - An MS4 permitted by the EPA after December 8, 1999. 

8.2.25 NPDES Permit:  A permit issued by EPA (or by the State of Texas, most notably 

by but not limited to the TCEQ that authorizes the discharge of pollutants to 

waters of the United States, whether the permit is applicable on an individual, 

group, or general area-wide basis.  

8.2.26 Notice of Intent (NOI):  The Notice of Intent required by either the Industrial 

General Permit or the Construction General Permit issued by the TCEQ.   

8.2.27 Notice of Change (NOC) - A written notification from the permittee to the 

executive director providing changes to information that was previously 

provided to the agency in a notice of intent.   

8.2.28 Notice of Termination (NOT):  A written submission from a permittee 

authorized under the Construction General Permit requesting termination of 

coverage. 

8.2.29 Person: Any individual, partnership, co-partnership, firm, company, 

corporation, association, joint stock company, trust, estate, governmental entity, 

or any other legal entity; or their legal representatives, agents, or assigns. This 

definition includes all federal, state, and local governmental entities.   

8.2.30 Premise: Any building, lot, parcel of land, or portion of land whether improved 

or unimproved including adjacent sidewalks and parking strips.  

8.2.31 Pollutant: Solid waste; incinerator residue; sewage; garbage; sewage sludge; 

munitions; chemical waste; biological materials; radioactive materials; heat; 

wrecked or discarded equipment; rock; sand; cellar dirt; or industrial, 

municipal, and agricultural waste discharged into water. The term “pollutant” 

shall not include tail water or runoff water from irrigation or rainwater runoff 

from cultivated or uncultivated range land, pasture land, and farm land.   

8.2.32: Pollution: The alteration of the physical, thermal, chemical, or biological 

quality of, or the contamination of, any water in the state that renders the water 

harmful, detrimental, or injurious to humans, animal life, vegetation, or 

property, or to the public health, safety or welfare, or impairs the usefulness or 

the public enjoyment of the water for any lawful or reasonable purpose. 

8.2.33 Release: Any spilling, leaking, pumping, pouring, emitting, emptying, 

discharging, injecting, escaping, leaching, dumping, or disposing into the MS4 

or the waters of the United States. 

8.2.34 Rubbish: Non-decaying solid waste, excluding ashes, that consist of (A) 

combustible waste materials, including paper, rags, cartons, wood, excelsior, 

furniture, rubber, plastics, yard trimmings, leaves, and similar materials; and 
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(B) noncombustible waste materials, including glass, crockery, tin cans, 

aluminum cans, metal furniture, and similar materials that do not burn at 

ordinary incinerator temperatures (1600 to 1800 degrees Fahrenheit).   

8.2.35 Sanitary Sewer (or Sewer):  The system of pipes, conduits, and other 

conveyances which carry industrial waste and domestic sewage from Facilities, 

residential dwellings, commercial buildings, industrial and manufacturing 

facilities, and institutions, whether treated or untreated, to the City sewage 

treatment plant (and to which storm water, surface water, and groundwater are 

not intentionally admitted).   

8.2.36 Sewage (or Sanitary Sewage):  The domestic sewage and/or industrial waste that 

is discharged into the City sanitary sewer system and passes through the 

sanitary sewer system to a City sewage treatment plant for treatment.  

8.2.37 Site:  The land or water area where any Facility or activity is physically located 

or conducted, including adjacent land used in connection with the Facility or 

activity. 

8.2.38 Solid Waste:  Any and all garbage trash refuse and other discarded materials 

held or accumulated in containers including without limitation animal and 

waste materials resulting from the preparation processing or consumption of 

food combustible waste materials such as paper rags cartons boxes plastics 

noncombustible materials such as glass crockery and metal cans. Solid waste 

shall not include Hazardous. 

8.2.39 State:  The State of Texas.   

8.2.40 Stormwater: Stormwater runoff, snow melt runoff, and surface runoff drainage. 

8.2.41 Storm Water Pollution Prevention Plan:  Plan required by either the Construction 

General Permit or the Industrial General Permit and which describes and 

ensures the implementation of practices that are to be used to reduce the 

pollutants in storm water discharge associated with construction or industrial 

activity.  

8.2.42 Texas Pollutant Discharge Elimination System (TPDES) Storm Water 

Discharge Permit:  A permit issued by the TCEQ, under the authority of Texas 

Water Code Sections 26.027 or 26.040 authorizing the discharge of pollutants 

into or adjacent water in the State.  

8.2.43 Oil: Any kind of oil in any form, including, but not limited to, petroleum, fuel 

oil, crude oil or any fraction thereof which is liquid at standard conditions of 

temperature and pressure, sludge, oil refuse, and oil mixed with waste.   
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8.2.44 Used Oil (or Used Motor Oil):  Any oil that has been refined from crude oil or 

synthetic oil that, as a result of use, storage, or handling, has become unsuitable 

for its original purpose because of impurities or the loss of original properties 

but that may be suitable for further use and is recyclable under State and Federal 

law.   

8.2.45 Water Quality Standard:  The designation of a body or segment of surface water 

in the State for desirable uses and the narrative and numerical criteria deemed 

by the State to be necessary to protect those uses, as described in Chapter 307 

of Title 30 of the Texas Administrative Code. 

8.2.46 Waters of the United States:  All waters which are currently used, were used in 

the past, or may be susceptible to use in interstate or foreign commerce, 

including all waters which are subject to the ebb and flow of the tide; all 

interstate waters, including interstate wetlands; all other waters the use, 

degradation, or destruction of which would affect or could affect interstate or 

foreign commerce; all impoundments of waters otherwise defined as waters of 

the United States under this definition; all tributaries of waters identified in this 

definition; all wetlands adjacent to waters identified in this definition; and any 

waters within the federal definition of “waters of the United States” in 40 CFR 

§ 122.2; but not including any waste treatment systems, treatment ponds, or 

lagoons designed to meet the requirements of the Federal Clean Water Act. 

8.2.47 Wetland:  An area that inundated or saturated by surface or groundwater at a 

frequency and duration sufficient to support, and that under normal 

circumstances does support, a prevalence of vegetation typically adapted for 

life in saturated soil conditions. Wetlands generally include swamps, marshes, 

bogs, and similar areas. 

8.3 ALLOWABLE STORMWATER DISCHARGES  

Allowable non-storm water discharges listed in TPDES General Permit No. 

TXR040000: the following non-storm water sources may be discharged from 

the Phase II MS4 and are not required to be addressed in the Phase II MS4's 

Illicit Discharge and Detection or other minimum control measures (MCMs), 

unless it is determined by the permittee or the TCEQ to be significant 

contributors of pollutants to the Phase II MS4, or such discharges are otherwise 

prohibited by the MS4 operator: 

1. Water line flushing (excluding discharges of hyper-chlorinated water, 

unless the water is first dechlorinated, and discharges not expected to 

adversely affect aquatic life); 

2. Runoff or return flow from landscape irrigation, lawn irrigation, and other 

irrigation utilizing potable water, groundwater, or surface water sources; 

3. Discharges from potable water sources not in violation of Texas Surface 

Water Quality Standards, Title 30, Texas Admin. Code. Ch. 307; 
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4. Diverted stream flows, which the City does not maintain, but are maintained 

by the Brazoria County Drainage District No. 4; 

5. Rising ground waters and springs; 

6. Uncontaminated ground water infiltration; 

7. Uncontaminated pumped ground water; 

8. Foundation and footing drains; 

9. Air conditioning condensation; 

10. Water from crawl space pumps; 

11. Individual residential vehicle washing; 

12. Flows from wetlands and riparian habitats; 

13. Dechlorinated swimming pool discharges not in violation of Texas Surface 

Water Quality Standards Title 30, Texas Admin. Code. Ch. 307; 

14. Street wash water, excluding street sweeper waste water; 

15. Discharges or flows from emergency firefighting activities (firefighting 

activities shall not include washing of trucks, run-off water from training 

activities, test water from fire suppression systems, and similar activities); 

16. Allowable non-storm water discharges identified in 40 CFR § 122.26 (d) 

(2) (iv)(B)(1); 

17. Non-storm water discharges that are identified and listed in the TPDES 

Multi Sector General Permit (MSGP) TXR050000 or the TPDES 

Construction General Permit (CGP) TXR150000; 

18. Discharges authorized by a TPDES or NPDES permit and discharges not 

required to be permitted; and 

19. Other similar occasional incidental non-storm water discharges such as 

spray park water. 

 

8.4 STORMWATER POLLUTION PREVENTION PLAN (SW3P) 

REQUIREMENTS  

The U.S. Environmental Protection Agency (EPA) and the Texas Commission on 

Environmental Quality (TCEQ) requires that a Storm Water Pollution Prevention Plan 

(SW3P) be prepared for construction activities.  Construction plans shall show 

proposed SW3P measures to control soil erosion and sediment pollution in storm 

water discharges during construction.  A notice of Intent (NOI) for Stormwater 

Discharge Associated with Construction Activity under TPDES General Permit 

(TXR150000) shall be completed and submitted to TCEQ.  Copies of NOI, “Primary 

and Secondary Operator” Notice shall be posted at the Project Site or at a prominent 

place for public to viewing.  The Contractor’s office must keep and maintain the 

updated SW3P. It shall be unlawful for a person/contractor to conduct any land 

disturbing activity in the absence of a City issued permit authorizing such work. Such 

permits include, without limitation, site work permit, building permits, grading 

permits, and major construction improvement permits. 

Large Construction Activity: The operator of a development shall maintain an 

NPDES or TPDES permit to discharge stormwater associated with construction 
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activity. The following information shall be provided to the City Engineer prior to 

obtaining a construction permit from the City for that activity: 

a. Copy of the Notice of Intent (NOI) submitted to the EPA or TCEQ;  

b. Copy of a site plan detailing the location of erosion control measures; and  

c. Copy of the construction site stormwater pollution prevention plan 

(SW3P) developed in compliance with applicable NPDES or TPDES 

permit requirements. 

For Small Construction Activity: The operator of a development shall comply with 

an NPDES or TPDES permit to discharge stormwater associated with construction 

activity. The following information shall be provided to the City Engineer prior to 

obtaining a construction permit from the City for that activity:  

a. A copy of the small construction site notice posted at the construction site 

in accordance with applicable NPDES or TPDES permit requirements;  

b. A copy of a site plan detailing the location of erosion control measures; 

and  

c. A copy of the construction site stormwater pollution prevention plan 

(SW3P) developed in compliance with applicable NPDES or TPDES 

permit requirements.  

For construction activity disturbing less than one acre: The operator of a 

development shall implement and maintain a copy of the City approved erosion 

control plan at the site. 

The TCEQ requires that regular weekly inspections and inspections after each storm 

be made of the storm water pollution measures.  A record of all inspections shall be 

kept.  The SW3P shall be maintained throughout the entire length (time) of the project.  

Should the pollution protections not be working, the Contractor shall make 

adjustments in the measures to correct the problems. 

Proposed SW3P shall contain minimum the following items: 

(i) The proposed location of Refuse Area 

(ii) The proposed location of Construction Exit with standard details 

(iii) The proposed location of Concrete Washout Area 

(iv) The proposed location of Portable Toilets 

(v) The proposed location of various BMPs 

(vi) The size of affected area in acreage 

(vii) The location of all outfalls for stormwater discharge 

(viii) Locations where temporary or permanent stabilization practices are 

expected to be used 

(ix) locations of construction support activities, including off-site activities, 

that are authorized under the permittee’s NOI, including material, waste, 

borrow, fill, or equipment or chemical storage areas. 
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8.5 BEST MANAGEMENT PRACTICES 

The SWP3 shall be prepared in accordance with TCEQ guidelines and should   

include the implementation and maintenance of structural and non-structural best 

management practices to reduce pollutants in storm water runoff from residential, 

commercial, industrial, and Capital Improvement construction sites. The SW3P 

standard details are available for download on the City’s engineering webpage. It 

shall be responsibility of the design engineer to ensure the appropriate use of the 

standard detail as means of BMP. Listed below are recommended best management 

practices that may include but are not limited to: 

Non-Structural Practices 

(i) Temporary seeding 

(ii) Permanent planting, sodding, or seeding 

(iii) Soil Retention Blanket/Erosion Control Blanket 

(iv) Buffer Zone 

(v) Preservation of Natural Resources 

Structural Practices 

(i) Reinforced Silt Fence/ silt fence 

(ii) Hay Bales 

(iii) Rock Filter Dams 

(iv) Pipe Slope Drains 

(v) Paved Flumes 

(vi) Channel Liners 

(vii) Sediment Basins/ Detention Basin 

(viii) Rock bedding at Construction exit 

(ix) Curb and Gutters 

(x) Velocity control devices 

(xi) Erosion Control logs 

(xii) Concrete Washout Area 

All protective measures identified in the SW3P must be maintained in effective 

operating condition. If, through inspections or other means, the construction site 

operator determines that BMPs are not operating effectively, then the construction 

site operator shall perform maintenance as necessary to maintain the continued 

effectiveness of storm water controls, and prior to the next rain event if feasible. 

Erosion and sediment controls that have been intentionally disabled, run-over, 

removed, or otherwise rendered ineffective must be replaced or corrected 

immediately upon discovery. If periodic inspections or other information indicates 

a control has been used incorrectly, is performing inadequately, or is damaged, 

then the operator must replace or modify the control as soon as practicable after 

making the discovery. If sediment escapes the site, accumulations must be 

removed at a frequency that minimizes off-site impacts, and prior to the next rain 
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event, if feasible. If the construction site operator does not own or operate the off-

site conveyance, then the permittee must to work with the owner or operator of the 

property to remove the sediment. 

a. Rock Filter Dam Maintenance - The rock filter dam shall be inspected every 

two weeks or after each 1/2" rain event and shall be replaced when the 

structure ceases to function as intended due to silt accumulation among the 

rocks, washout, construction traffic damage, etc. When silt reaches a depth 

equal to one-third of the height of the berm or one foot, whichever is less; the 

silt shall be removed and disposed of properly. When the site is completely 

stabilized, the berm and accumulated silt shall be removed and disposed of in 

an approved manner. 

 

b. Stabilized Construction Exit Maintenance - When sediment has substantially 

clogged the void area between the rocks, the aggregate mat must be washed 

down or replaced. Periodic re-grading and top dressing with additional stone 

must be done to keep the efficiency of the entrance from diminishing. See City 

specification for Stabilized Construction Exit for details. 

 

c. Curb Inlet Protection Maintenance - Inspection shall be made by the contractor 

and silt accumulation must be removed when depth reaches 2". Contractor shall 

monitor the performance of inlet protection during each rainfall event and 

immediately remove the inlet protections if the stormwater beings to overtop 

the curb. Inlet protection shall be removed as soon as the site has reached final 

stabilized. 

 

d. Silt Fence Maintenance - Inspection shall be made after each 1/2" rainfall, 

daily during period of prolonged rainfall, and at a minimum once each 

week. Repair or replacement shall be made promptly as needed. Silt fence 

shall be removed when the site is completely stabilized so as not to block or 

impede storm flow or drainage. Accumulated sediment shall be removed when 

it reaches a depth of one-third the height of the fence or 6 inches, whichever 

is less.  The silt shall be disposed of at an approved site and in such a manner 

as to not contribute to additional siltation. 

 

e. Erosion Control Blanket Maintenance - Erosion control blankets should be 

inspected regularly for bare spots caused by weather or other events. Missing 

or loosened blankets must be replaced or re-anchored.  Check for excess 

sediment deposited from runoff. Remove sediment and/or replace blanket as 

necessary. In addition, determine the source of excess sediment and 

implement appropriate measures to control the erosion. Also check for rill 

erosion developing under the blankets. If found, repair the eroded area. 

Determine the source of water causing the erosion and add controls to prevent 

its reoccurrence. 
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f. Dewatering Controls Maintenance - Dewatering controls should be inspected 

regularly. Dewatering discharge points should be checked for erosion. Eroded 

areas should be repaired, and erosion controls should be installed to prevent 

future erosion. Dewatering pumps and sediment controls should be monitored, 

at least hourly, while pumps are in operation to prevent unauthorized discharge 

and to catch erosion problems or control failure. Conventional sediment 

controls should be inspected at least weekly when used for continuous 

dewatering, because they will become overcome with sediment more quickly 

than when used to control runoff from storm events. The controls shall be 

maintained according to the criteria in their respective sections. 

They should be replaced when they no longer provide the necessary level of 

sediment removal. Sediment filter bags should be checked to determine if they 

need replacing. The bags cannot be cleaned or reused. They should be used 

until they reach the manufacturer’s recommended capacity. The entire bag 

with sediment can be disposed of as solid waste. If a controlled location onsite 

or a spoil site is available, the bag can be cut open and the sediment spread on 

the ground. Only the bag is waste in this case. 

g. Concrete Washout Maintenance - Concrete waste management controls should 

be inspected regularly for proper handling of concrete waste. Check concrete 

washout pits and make repairs as needed. Washout pits should not be allowed 

to overflow. Maintain a schedule to regularly remove concrete waste and 

prevent over-filling. If illicit dumping of concrete is found, remove the waste 

and reinforce proper disposal methods through education of employees. 

Per TCEQ requirements, erosion control and stabilization measures must be 

initiated as soon as practicable in portions of the site where construction activities 

have temporarily ceased. Stabilization measures that provide a protective cover 

must be initiated as soon as practicable in portions of the site where construction 

activities have permanently ceased. Except as provided in (A) through (C) below, 

these measures must be initiated no more than 14 days after the construction 

activity in that portion of the site has temporarily or permanently ceased: 

A. Where the initiation of stabilization measures by the 14th day after 

construction activity temporarily or permanently ceased is precluded by snow 

cover or frozen ground conditions, stabilization measures must be initiated as 

soon as practicable. 

 

B.  Where construction activity on a portion of the site has temporarily 

ceased, and earth disturbing activities will be resumed within 21 days, 

temporary erosion control and stabilization measures are not required on 

that portion of site. 

 

C. In areas where temporary stabilization measures are infeasible, the operator 

may alternatively utilize temporary perimeter controls. The operator must 
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document in the SW3P the reason why stabilization measures are not feasible 

and must demonstrate that the perimeter controls will retain sediment on site 

to the extent practicable.  

8.6 POST CONSTRUCTION STORMWATER MANAGEMENT IN NEW 

DEVELOPMENT AND REDEVELOPMENT 

       Post-construction storm water management in new development and redevelopment 

should include minimum control measures to control post-construction runoff. The 

minimum control measures below are acceptable, and others may be considered on 

the case-by-case basis.  

  Minimum Control Measures: 

 a)  Alternative Turnarounds - Dead end streets in residential subdivisions are   

usually required to have an acceptable option for vehicles to turnaround, with the 

circular cul-de-sac being the most common. The amount of impervious cover can 

be reduced from the standard impervious cul-de-sac. It is acceptable to place a 

landscaped island in the center of the cul-de-sac turnaround as long as it maintains 

an acceptable turning radius. Alternative turnarounds can be applied in the design 

of residential, commercial, and mixed-use development. They may be combined 

with alternative pavers, biorentention areas, and other techniques in an effort to 

reduce the runoff from the site. 

b)  Grassed Swales - A grass swale is a stable turf, parabolic or trapezoidal channel 

used for water quality or to convey stormwater runoff, which does not rely on the 

permeability of the soil as a pollutant removal mechanism. Grass swales are used 

to reduce particulate pollutants due to settling and filtration. Particulate pollutant 

removal occurs when the low velocities and shallow depths allow particulate 

settling and the grass blades act to filter runoff from the water quality design storm. 

Grass swales are best suited to transport and treat stormwater runoff generated 

from impervious surfaces with small drainage areas. Grass swales can be used 

wherever soil conditions and slopes permit the establishment and maintenance of 

a dense stand of vegetative cover. Typically, swales have a minimum bottom width 

of 2 feet to 10 feet and have a recommended side slope of 4:1. 

c)  Catch Basin Insert - Catch basins, also known as storm drain inlets and curb 

inlets, are inlets to the storm drain system. Inserts can be designed to improve 

water quality by removing oil and grease, trash, debris, and sediment. Some inserts 

are designed to drop directly into existing catch basins, while others may require 

retrofit construction. 

d)  Wet Ponds - Wet ponds (a.k.a. stormwater ponds, wet retention ponds, wet 

extended detention ponds) are constructed basins that have a permanent pool of 

water throughout the year (or at least throughout the wet season). Ponds treat 

incoming stormwater runoff by allowing particles to settle and algae to take up 
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nutrients.  The primary removal mechanism is settling as stormwater runoff resides 

in this pool, and pollutant uptake, particularly of nutrients, also occurs through 

biological activity in the pond. Wet ponds are generally on-line, end-of-pipe BMPs. 

The primary pollutant removal mechanism in a wet pond is sedimentation. 

Significant loads of suspended pollutants, such as metals, nutrients, sediments, and 

organics, can be removed by sedimentation. Wet ponds can be used at residential, 

commercial and industrial sites.  Wet ponds may be single-purpose facilities, 

providing only runoff treatment, or they may be incorporated into an extended 

storage or a detention pond design to provide flow control. 

e) Dry Ponds – Dry pond or stormwater detention pond temporarily stores 

stormwater runoff, thereby reducing peak rate of runoff to the adjacent drainage 

system. Although primary function of dry pond is to prevent localized flooding, it 

also provides some water quality benefits and reduces downstream erosion. 

8.7 MAINTENANCE OF STORMWATER FACILITY (ORDINANCE NO. 1059) 

The City of Pearland Maintenance of Stormwater Storage Facility Ordinance 

requires the property owner for continuous maintenance of all existing and new 

detention/retention facilities. Maintenance of Stormwater Storage Facility Ordinance 

No. 1059 (current version) shall be referred for the details of responsibilities, 

noncompliance and penalty for violation of the ordinance. 

8.8 STORMWATER AND ILLICIT DISCHARGE (ORDINANCE NO. 1570) 

The City of Pearland Illicit Discharge Ordinance No. 1570 (current version) shall be 

referred for the details of the design, construction and maintenance requirements as 

well as the legal consequences for violation including penalties. Some of the specific 

details includes; 

1. Specific prohibitions and requirements,  

2. Compliance Monitoring,  

3. Stormwater Discharge Associated with Construction Activities, 

4. Post Construction Stormwater Runoff. 
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CHAPTER 10 

QUALITY CONTROL & CONSTRUCTION 

MATERIAL TESTING REQUIREMENTS 

 

10.1 GENERAL 

 

10.1.1 These standards describe the general requirements for construction material 

testing on all public projects within the city limits and extra-territorial 

jurisdiction of the City of Pearland.   

 

10.1.2 The City Engineer shall approve construction plans and construction 

material testing plans for public improvements within the Pearland city 

limits or extraterritorial jurisdiction. 

 

10.1.3 Construction plans for private improvements, within public right-of-ways 

and public easements that connect to or affect the public infrastructure shall 

be approved by the City of Pearland subject to the requirements of this 

manual and are subject to review and approval using the process defined in 

this manual. 

 

10.1.4 Public projects are defined as projects that are within public rights-of-way 

or public easements, projects that will be owned, operated or maintained by 

public agencies or projects that are funded by public agencies. 

 

10.1.5 It is the responsibility of the contractor to deliver a finished product in 

compliance with the contract documents and applicable Federal, State and 

local requirements.   An independent certified testing laboratory shall be 

utilized to verify contract document compliance. 

 

10.1.6 The contractor is responsible for notification of the City and the independent 

testing laboratory in accordance with the City’s notification requirements.  

In the event construction activity occurs without proper notification to the 

City, the work in question is subject to removal and replacement in 

accordance with these Standards at the discretion of the City Engineer. 

 

10.1.7 The City Engineer shall develop and maintain an Approved Products List.  

All material and appurtenances used in construction in public right-of-ways 

and easements shall conform to the Approved Products List. 

 

10.2 REFERENCES AND REQUIREMENTS 

 

10.2.1 All construction material testing shall be performed by an independent 

testing laboratory, certified by the appropriate agency for the field of testing 

being conducted and supervised by a Licensed Texas Professional Engineer 

in good standing.  All testing shall be performed in accordance with 

generally accepted standards, including: 
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1. Rules and Regulations published by the Texas Commission on 

Environmental Quality (TCEQ). 

 

2. American Society of Testing Materials (ASTM) 

 

3. American Concrete Institute (ACI) 

 

4. The Asphalt Institute 

 

5. Texas Department of Transportation Standard Specifications 

 

10.2.2 Testing laboratories shall be hired by the project owner or project engineer 

and contracts shall avoid conflicts of interest. 

 

10.2.3 City projects – The costs of initial tests may be borne by the City or may be 

a part of the construction contract. When initial tests indicate 

noncompliance with the contract documents, the cost of subsequent 

retesting and laboratory technician time shall be borne by the contractor.  

The costs of inspections or testing performed exclusively for the 

contractor’s convenience or information shall be borne by the contractor. 

 

10.2.4 The City shall be copied on all testing reports for public projects.  Testing 

reports shall be completed and submitted to the City in a timely manner and 

signed by a licensed Texas Professional Engineer in good standing. 

 

10.2.5 It is the responsibility of the contractor to provide proper and timely 

notification of construction activity to the City inspector to allow for 

scheduling of the testing laboratory. 

 

10.2.6 All retests of failed densities shall be taken within five linear feet (5') of the 

failed test. 

 

10.2.7 Moisture content on all soil density tests shall be within plus or minus two 

percent (2%) to achieve a passing test, unless approval is granted by the 

City Engineer based upon site-specific testing. 

 

10.2.8 Independent testing laboratories are not authorized to revoke, modify, or 

release any requirement of the specifications and they may not approve or 

accept any portion of work on a project.  When it appears that the material 

furnished or work performed fails to meet the contract document 

requirements, the testing laboratory shall promptly inform the City, in 

writing or by electronic mail, of such deficiencies. 

 

10.3 PAVEMENT SUBGRADE 

 

10.3.1 Pavement subgrade shall be a minimum of eight inches (8”) thick and shall 
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be within 0.2 inches (0.2") of final lines and grade and shall vary uniformly 

between points.  Subgrade stabilization and compaction shall extend a 

minimum of two feet (2’) beyond the back-of-curb or edge of pavement.  

All subgrade shall be compacted to a minimum of 95% of the maximum dry 

density of the material as determined by Standard Proctor Compaction Test 

ASTM D-698.  Moisture content on all density tests shall be within plus or 

minus two (3%) percent of optimum moisture to achieve a passing test. 

 

10.3.2 Subgrade density tests shall be required at a maximum longitudinal spacing 

of every 150 linear feet, (150') staggered across both lanes of traffic, on 

pavement cast full width on undivided roadways.  Density tests shall include 

the entire cross-section of the subgrade, including the area two feet (2’) 

outside of the form boards.  For pavement cast half-width, density tests are 

required every 300 linear feet (300') for each half of the roadway, with the 

tests offset from tests in the adjacent half of pavement by 150 linear feet 

(150').  Regardless of any other requirement, all cul-de-sacs and streets shall 

have a minimum of one (1) density test within the cul-de-sac.  

 

10.3.3 Lime depth checks shall be required for all pavement subgrades at the same 

spacing and frequency requirement as density tests. 

 

10.3.4 Lime determination shall be made utilizing a soil proctor from the site.  

Subgrade shall be stabilized to a minimum eight inches (8") thick to reduce 

Plasticity Index (PI) to twenty (20) as determined by lime series.  If a PI of 

20 or less cannot be obtained, then the lime treated soils must obtain a pH 

of 12.4 and compacted to ninety-five percent (95%) standard proctor 

density. Lime subgrade shall be mixed evenly and allowed 72 hours 

between mixing to cure.  Remixed lime shall have 100% of the 

representative sample passing a 1 ¾” sieve and 85% of the sample passing 

a ¾” sieve and 60% passing the No. 4 sieve. 

 

10.3.5 Prior to the application of lime slurry the roadbed shall be excavated to 

subgrade, shaped to conform to the typical sections, lines and grades as 

shown on plans.  The material, before lime is added, shall be scarified to the 

secondary grade (proposed bottom of the lime stabilized subgrade).   A 

“proof roll” shall be performed prior to the application of lime slurry to 

identify any wet or unstable materials.  Any wet or unstable materials below 

the secondary grade shall be corrected, by scarifying, adding lime and 

compacting until it is of uniform quality.  The results of the proof roll and 

any correcting action shall be documented by the testing laboratory. Place 

base, surface, or seal course within 14 days after final mixing and 

compacting (unless prior approval from engineer). If more than 14 days has 

elapsed between final mix and cover, the lime treated subgrade will be 

required to mix in an additional 3% lime slurry to the subgrade and re- 

compacted.  
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10.3.6 Lime operations shall not occur if the ambient temperature is 40 degrees 

Fahrenheit and falling.  Lime operations may occur if the ambient 

temperature is 35 degrees Fahrenheit and rising. 

 

10.3.7 Subgrade densities shall be retaken in the event of a ½ inch or greater 

rainfall or in the event the ambient air temperature falls below 32 degrees 

Fahrenheit for greater than three hours. 

 

10.3.8 Subgrade density testing shall occur after the subgrade has been cut to final 

lines and grade.  No subgrade/earthern material may be placed on the 

subgrade after passing density tests have been achieved.   

 

10.4 CONCRETE PAVEMENT AND UTILITY CONSTRUCTION CONCRETE 

 

10.4.1 All concrete mix designs shall be approved by both the independent testing 

laboratory and the City prior to the placement of concrete on any project. 

 

10.4.2 Fly ash may be permitted as an admixture with cement in pavement or 

curbs.  The inclusion of fly ash in pavement requires the submission of the 

mix design and test history of the mix design, in addition to prior written 

approval of the City Engineer. Type “C” or Type “F” fly ash of acceptable 

quality and meeting requirement of ASTM C 618 may be used as admixture 

in concrete mixture.  When fly ash is used, store and inspect in accordance 

with ASTM C 618.  Do not use fly ash in amounts to exceed 20% by weight 

of cementitious material in mix design. Note: When fly ash is used, term 

“cement” is defined as cement plus fly ash. 

 

10.4.3 Concrete operations shall not occur if the ambient temperature is 40 degrees 

Fahrenheit and falling.  Concrete operations may occur if the ambient 

temperature is 35 degrees Fahrenheit and rising. Place concrete only on rain 

free days. 

 

10.4.4 Place concrete that is between 40 degrees Fahrenheit and 95 degrees 

Fahrenheit at the time of discharge.  Do not exceed 90 minutes between 

introduction of cement to aggregates and discharge. When the weather is 

such that the temperature would exceed 90 degrees Fahrenheit, employ 

effective means as necessary to maintain concrete temperature below 95 

degrees Fahrenheit. 

 

10.4.5 Concrete shall be tested every 150 cubic yards or less of concrete that is 

placed each day.  Tests shall be conducted for the following criteria: 

 

1. Entrained air – Not to exceed five percent (5%) 

 

2. Slump – Between two and one-half inches (2 1/2”) and five inches (5”). 

Slip form paving shall be a max of 3 inches (3”) 
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3. Concrete Temperature – Not to exceed 95 degrees Fahrenheit (without 

appropriate admixtures) 

 

4. Cylinders – A minimum of one set of four cylinders to be tested for 

compressive strength. 2 cylinders tested at 7 days, 2 cylinders tested at 

28 days 

 

10.4.6 Finished pavement shall have core samples taken every 300 linear feet 

(300'), staggered across the roadway cross-section, and in every cul-de-sac.  

Additional core samples may be required at the discretion of the City 

Engineer.  These core samples shall be tested to insure that the pavement 

thickness meets the required project thickness. Core shall be “nine point” 

measured per ASTM C174 

 

10.4.7 Concrete cylinders, taken at the time of placement, shall be the standard for 

testing for compressive strength.  In limited, unique circumstances, concrete 

cores of the finished pavement may be tested for compressive strength, with 

prior approval by the City Engineer.  In the event that concrete cores are 

approved for testing, the pavement shall meet the required compressive 

strength without consideration of an allowance for cut cores or any other 

reduction in strength allowance. 

 

10.4.8 Pavement shall meet both the minimum compressive strength and the 

minimum thickness requirements prior to acceptance by the City Engineer.  

Pavement that fails to meet both requirements shall be removed and 

replaced prior to acceptance by the City. 

 

10.4.9 In the event that pavement thickness requirements are not met, the limits of 

the short pavement shall be identified through the use of additional cores at 

ten foot (10’) spacing on each side of the deficient pavement until the 

minimum thickness requirement is met.  

 

10.4.10 In the event a variance for deficient pavement thickness is considered by 

the City, the City shall consider the extent of the thickness deficiency in 

area and thickness, the concrete compressive strength, the thickness of the 

subgrade, the performance of the remainder of the pavement on the project 

and the performance history of the contractor on the project when reviewing 

the variance.  In addition, the impact of the deficient pavement on the City’s 

long-term maintenance costs shall be considered.   

 

1. Accepted pavement deficient in thickness between 0.00” and 0.1” shall 

be considered without a maintenance fund payment based upon the 

recommendation of the design engineer, the extent and location of the 

deficient pavement, verification of subgrade and other relevant 

specifications being met and other relevant factors. 
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2. Pavement deficient in thickness between 0.11” and 0.20” shall require 

a maintenance fund payment to the City of 25% of the contract unit price 

times the area of deficient thickness pavement. 

 

3. Pavement deficient in thickness between 0.21” and 0.25” shall require 

a maintenance fund payment to the City of 50% of the contract unit price 

times the area of deficient thickness pavement. 

 

4. Pavement deficient in thickness greater than 0.25” shall not be 

considered for acceptance. 

 

10.4.11 Finished pavement shall have either a burlap drag or a tight (less than 12” 

between centerlines) belt finish.  Pavements that are excessively smooth or 

rough shall be subject to removal and replacement. 

 

10.4.12 Finished streets shall positively drain and be free from areas of standing 

water (birdbaths) within 12 hours after water has ceased to flow by gravity.  

Street subject to acceptance by the City for City maintenance shall be 

flooded with sufficient water along the gutter line to identify potential 

birdbaths prior to acceptance into the two (2) year maintenance period.  

Pavement scarifying or grinding is not allowed to remediate “birdbaths” on 

newly constructed pavement. 

 

10.4.13 All concrete placed shall be uniformly sprayed with a membrane curing 

compound as described in Item 526 in the TxDOT standard specification 

for construction.  Improper application will result in rejection of the 

concrete. 

 

10.5 ASPHALTIC CONCRETE PAVEMENT 

 

10.5.1 Stabilized base courses shall be compacted under the controlled density 

method.  The base courses shall be compacted to not less than 95% of that 

density obtained in Test Method Tex-114-E of the Texas Department of 

Transportation testing procedures using a compactive effort of 13.26 Ft-lbs 

per cubic inch.   

 

10.5.2 All asphalt riding surface and base course density tests shall be taken a 

minimum of once every 250 square yards or once for every 300 linear feet 

(300') of driving lane, whichever may apply.  Testing of multiple lanes shall 

be staggered. 

 

10.5.3 Finished base course grades shall not deviate more than ¼ inch in sixteen 

feet (16') from the designated grade line. 

 

10.5.4 Asphaltic base courses shall be installed in maximum lifts of four inches 
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(4”).  Asphalt riding surfaces shall be placed in maximum lifts of two inches 

(2”).  Densities shall be taken on each lift prior to placement of subsequent 

lifts. 

 

10.5.5 Hot mix asphaltic materials, shall be at temperatures between 250 degrees 

Fahrenheit and 325 degrees Fahrenheit when laid.  This shall be verified by 

tests.  Compaction shall begin while the material is still hot and as soon as 

it will bear the weight of the roller/compactor without undue displacement 

or hairline cracking. 

 

10.5.6 All asphalt roadway materials shall not be placed in wet conditions or if the 

ambient temperature is below 50 degrees Fahrenheit and falling.  Material 

shall be placed if the ambient temperature, taken in the shade, is 40 degrees 

Fahrenheit and rising. 

 

10.5.7 Asphaltic materials and base courses adjacent to existing asphalt roadways 

shall be placed against clean, straight edges.  It is the responsibility of the 

contractor to saw cut, full-depth to establish this edge and apply tackcoat to 

saw cut edge, if necessary. 

 

10.5.8 Finished pavement shall have core samples taken every 250 linear feet, 

staggered across the roadway cross-section, and in every cul-de-sac.  

Additional core samples may be required at the discretion of the City 

Engineer.  This core samples shall be tested to insure that the pavement 

thickness meets the required project thickness. 

 

10.6 CEMENT STABILIZED SAND 

 

10.6.1 All cement stabilized sand shall be a minimum of 1.5 sacks cement per ton 

sand.  Cement stabilized sand shall comply with ASTM C31.  Cement 

stabilized sand shall achieve a minimum of 100 PSI compressive strength 

at 48 hours from placement.  All cement stabilized sand used for backfill or 

subgrade shall be compacted to a minimum of 95% of the maximum dry 

density of the material as determined by Standard Proctor Compaction Test 

ASTM D-698. 

 

10.6.2 Cement stabilized sand shall be placed and compacted within four (4) hours 

of batching. 

 

10.6.3 A minimum of two (2) random samples for compressive strength shall be 

taken each week.  For smaller projects, one sample may suffice with City 

approval.  The City Engineer reserves the right to require additional tests, 

at the contractor’s expense, if it is deemed necessary.  In the event of a 

change in supplier, samples shall be drawn on the first day of delivery from 

the new supplier, regardless of previous samples taken. 
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10.6.4 Cement stabilized sand samples shall be taken at the point of placement of 

the cement stabilized sand and identified as to the location of the sample. 

 

10.6.5 Cement stabilized sand densities shall be taken a minimum of every 150 

linear feet of trench per lift, with a minimum of two (2) tests (one per 

direction of travel) at each road crossing.  When utilized as subgrade on 

roadway repairs, density tests shall be taken every 100 square feet of 

subgrade, with a minimum of one (1) test per repair. 

 

10.6.6 Cement stabilized sand shall not be placed in loose lifts greater than eight 

inches (8”) and shall be compacted to 95% of the maximum dry density of 

the material as determined by Standard Proctor Compaction Test ASTM D-

698.  Moisture content on all density tests shall be within plus or minus two 

percent (3%) of optimum moisture to achieve a passing test. 

 

10.7 BEDDING, BACKFILL, EMBANKMENTS AND LOT FILL 

 

10.7.1 No bedding, backfill, embankment or lot fill shall be placed in loose lifts 

exceeding eight inches (8”) in thickness without prior, written approval of 

the City Engineer. 

 

10.7.2 All trench backfill and lot fill, regardless of material, shall be compacted to 

95% of the maximum dry density of the material as determined by Standard 

Proctor Compaction Test ASTM D-698.  Moisture content on all density 

tests shall be within plus or minus two (2%) percent of optimum moisture 

to achieve a passing test.  Test frequency will be required as follows. 

 

1. Bedding and density tests shall be performed a maximum of every 150 

linear feet (150') of trench in each lift.  Density tests shall be offset on 

alternating lifts and tests locations shall be identified by station number. 

 

2. Embankments shall be tested at intervals not to exceed 300 linear feet (300') 

of roadway and/or as conditions may require in each lift. 

 

3. All lots shall be proof-rolled and a minimum of one density test per lift shall 

occur on all lots on which fill operations have occurred. The city reserves 

the right to require additional, certified density testing.  

 

10.8 UTILITY CONSTRUCTION 

 

10.8.1 Utility construction shall be tested in accordance with the requirements of 

this chapter, the appropriate utility construction chapter and the Standard 

Construction Details, as well as the requirements of any other agency 

having jurisdiction. 

 

10.8.2 The City reserves the right to require that any storm, sanitary or water utility 
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line be inspected by video, and a copy of the video be submitted to the City, 

prior to acceptance by the City. 

 

Table 10.8.1 – Water Test Allowable Leakage 

 
 

Table 10.8.2 – Acceptance Testing for Sanitary Sewers 
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CHAPTER 11 

GRAPHIC STANDTARDS & DRAWING REQUIREMENTS 

 

11.1 GENERAL 

 

11.1.1 These standards describe the general requirements for construction plan 

graphics and drawing layering requirements. 

 

11.1.2 The Engineering Department shall approve construction plans for all public 

improvements within the Pearland City limits or extraterritorial jurisdiction. 

 

11.1.3 Construction plans for private improvements, within public right-of-ways and 

public easements that connect to or affect the public infrastructure shall be 

approved by the Department of Engineering subject to the requirements of 

this manual and are subject to review and approval using the process defined 

in this manual. 

 

11.1.4 All as-built construction plans shall be submitted to the Engineering 

Department in electronic format. GIS features class within geodatabase or 

shapefiles (ESRI format) and AutoCAD formats are required. A pdf version 

of the as-built drawing is also required along with the GIS shapefiles. See GIS 

and AutoCAD graphics standards below.  

 

11.2 GIS STANDARDS AND DATA REQUIREMENTS 

 

The City now requires GIS files on all projects as a part of record drawing. CAD files 

will not be accepted as a substitute, however may be requested on a project basis. 

 

11.2.1 Preferred Method of Delivery 

All Files shall be delivered in electronic format by either CD, USB Drive, or 

Drop Box.  

 

11.2.2 Acceptable Formats, all formats shall include a layer file to maintain line 

types: 

1. ESRI File Geodatabase 

2. ESRI Shape files (.SHP) 

 

11.2.3 GIS Coordinate System & Projections 

All GIS information shall be provided in the following coordinate system: 

Coordinate system:  NAD 1983 State Plane Texas South Central 

FIPS 4204 Feet 

Geographic Coordinate System: GCS_North_American_1983 

Datum: D_North_American_1983 

WKID: 2278 

Grid Units 

Projection:  Lambert Conformal Conic 


