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SECTION 1 - INTRODUCTION 
 
The TOQC’s Utility Services Department is composed of the Water and Wastewater Divisions.  This 
document provides design guidance and construction criteria for the modification and construction of 
water system improvements, wastewater collection system improvements, and irrigation system 
improvements within the TOQC’s service area.  It is intended for use during the planning, design, plans 
preparation, and construction phases of the project. 
 
All improvements shall conform to the latest TOQC Design and Construction Standards Manual for the 
Water System, Wastewater Collection System, and Irrigation System or by the latest MAG Standards and 
Specifications for items not covered by the DCSM at the time the plans were approved. The design shall 
conform to ADEQ, MCESD, IFC, State and Federal Standards and regulations. 
 
Applicable Town Council approved building codes include but are not limited to:  

• International Building Code, 2006 edition, third printing 
• Uniform Plumbing Code, 2006 edition, sixth printing 
• International Mechanical Code, 2006 edition, third printing 
• International Fire Code, 2006 edition, third printing 

 
The TOQC defines the following terms from the Arizona Administrative Code, Title 18 Environmental 
Quality Chapter 9; Department Environmental Quality Water Pollution Control, Article 3; Aquifer 
Protection Permits-General Permits, Part E; Type 4 General Permits, R18-9-E301.4.01; General Permit: 
Sewage Collection Systems. 
 

Applicant: the Project Owner, Developer, Engineer of record for the project, or Authorized 
Representative. 

 
Engineer: Engineer of record for the project. 

 
1.1 SUBDIVISION DEFINITION 
 
A residential or commercial development project that has a number of lots greater than what is shown 
below is considered a subdivision in the respective municipality. 
 

Table 1.1.1 – Municipality Parcel Requirements 

Municipality Number of Parcels 

Maricopa 5 

Pinal 4 

TOQC 4 

 



TOWN OF QUEEN CREEK SECTION 1 
DESIGN AND CONSTRUCTION STANDARDS MANUAL PAGE 3 

1.2 WATER & IRRIGATION SYSTEM BASIC REQUIREMENTS 

“Will Serve Letter” 
This will be required by MCESD or ADEQ when submitting plans for water service, as well as ADWR 
when applying for an assured water supply. This letter can be obtained by requesting it from the 
Water Division (Greg Homol, greg.homol@queencreek.org). 

“100 Year Assured Water Supply” 
A water supply consultant prepared a hydrology study to demonstrate the availability of an assured water 
supply in the Town’s service area.  ADWR states that the hydrology study “satisfies the requirements of 
A.R.S. 45-577(B) and may be cited in lieu of the hydrologic study requirement in assured water supply 
applications when individual Developers in the TOQC’s certified area are ready to file applications for 
Certificate of Assured Water Supply at appropriate times”. 

“Central Arizona Ground Water Replenishment District (CAGRD)”: In the case of a developer proposing 
to develop land in or near the Company’s certified are, the developer may cite ADWR’s findings 
regarding the above-referenced hydrology study, enroll his proposed development in the Groundwater 
Replenishment District (“GRD”) pursuant to A.R.S. 45-576.01.02, and established that the developer’s 
lands are located in the Town boundaries or service area. Or if you are found exempt from an assured 
water supply requirement, than a letter from the ADWR given you the exemption are required. 

In the case of a Developer proposing to develop land in or near the Town’s service area, the Developer 
may cite ADWR’s findings regarding the above-referenced hydrology study, enroll his proposed 
development in the Groundwater Replenishment District (“GRD”) pursuant to A.R.S. 45-576.01.02, and 
establish that the Developer’s lands are located in the Town’s service area.  If the proposed development is 
found exempt from an assured water supply requirement, then an exemption letter from ADWR will be 
required. 

An “Approval to Construct (ATC)” letter from MCESD or ADEQ is required if the project is located 
within or partially in Pinal County.  An ATC may not be required for water lines if the project is less than 
$50,000 as defined by MCESD, or the proposed system is a private fire hydrant or fire sprinkler system 
that is downstream of a blackflow preventer and does not have domestic service connections.  An “ATC 
Not Submitted Letter” signed by the Engineer of Record shall be submitted to the Water Division detailing 
why an ATC will not be submitted for the project. 

MCESD does not review private water systems, including systems that only serve fire hydrants or fire 
sprinkler systems, as long as they are downstream of backflow preventers and do not have any domestic 
service connections.  If they do not have backflow prevention units at the property line, they will be 
required to be reviewed by MCESD. 

An “Approval of Construction (AOC)” letter from MCESD or ADEQ is required if the project is located 
within or partially in Pinal County.  An AOC may not be required at the project completion if an “ATC 
Not Submitted Letter” was submitted to the Water Division during plan review.  If an AOC is not required, 
a “Notice of Compliance Letter” per MCESD requirements must be submitted to MCESD and the Water 
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Division when the project is completed.  The “Notice of Compliance Letter” shall include, the fair market 
value cost estimate for the project, name of the design engineer and review engineer, project completion 
date and the total construction time. 
 
The Developer shall install, at their expense, all on-site and off-site improvements necessary to service the 
development.  This may include pump stations, reservoirs, transmission mains, distribution mains, pressure 
reducing valves, and other facilities necessary to service the development. 
 
For subdivisions, each lot shall be supplied with safe, reliable, and potable water in sufficient volume and 
pressure for domestic use and fire protection.  Modeling and/or performance of flow test(s) may be verified 
by the TOQC’s Engineer at the request of the Water Division.  The flows and pressure must meet the 
minimum requirements for domestic and fire flow requirements as outlined in these standards. 
 
The TOQC requires water mains to be installed along the entire length of the property line frontage of the 
property to be developed, where future extension of the line is possible.  The property line frontage is that 
portion of the property along a public right of way and/or public utility easement.  If a parcel to be 
developed has more than one property line frontage, the TOQC shall require water improvements to be 
installed along the north and east frontages. 
 
Extensions of the water system to serve potential customers are generally constructed and paid for by 
those companies or individuals developing land or otherwise building within the TOQC’s service area. 
 
Preparation of Construction Documents and acquiring permits such as ATC prior to pre-construction is 
the responsibility of the Developer’s Engineer.  Construction shall be performed by an Arizona licensed 
contractor (General Contractor or A12) of the Developer’s choosing and shall be approved by the Water 
Division.  Inspection and testing shall be performed by the Town’s Inspector. 
 
1.3 WASTEWATER SYSTEM BASIC REQUIREMENTS 
 
The Developer shall install, at their expense, all on-site and off-site improvements necessary to service 
the development.  These shall include mains, manholes, lift stations and other facilities necessary to 
service the development. 
 
The TOQC requires sewer mains to be installed along the entire length of all property line frontage of the 
property to be developed, where future extension of the line is possible with service laterals to the edge of 
right-of-way.  The property line frontage is that portion of the property along a public right-of-way and/or 
public utility easement.  If a parcel to be developed has more than one property line frontage, the TOQC 
shall require wastewater improvements to be installed along the south and west frontages. 
 
Extensions of the sewer collection system to serve potential customers are generally constructed and paid 
for by those companies or individuals developing land or otherwise building within the TOQC’s service 
area. 
 
Preparation of construction documents and acquiring permits, such as the ATC, prior to pre-construction 
meeting is the responsibility of the Developer’s Engineer.  Construction shall be performed by an Arizona 
licensed contractor (General Contractor or A12) of the Developer’s choosing and shall be approved by the 
Wastewater Division.  Inspection and testing shall be performed by the Town’s Inspector. 
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An “Approval to Construct (ATC)” from MCESD or ADEQ is required if the project is located within or 
partially in Pinal County.  An ATC may not be required for sewer lines if the project is a single line 
without manholes, lift stations or force mains, from a building with a flow of less than 3,000 gallons per 
day and it is connected directly to a Town sewer main per MCESD requirements.  An “ATC Not 
Submitted Letter” signed by the Engineer of Record shall be submitted to the Wastewater Division 
detailing why an ATC will not be submitted for the project. 
 
A “Sanitary Facilities for Subdivision” letter for MCESD or ADEQ is required if the project is located 
within or partially in Pinal County.   
 
An “Approval of Construction (AOC)” letter from MCESD or ADEQ is required if the project is located 
within or partially in Pinal County.  An AOC may not be required at the project completion if an “ATC 
Not Submitted Letter” was submitted to the Wastewater Division during plan review.  If an AOC is not 
required, a “Notice of Compliance Letter” per MCESD requirements must be submitted to MCESD and 
the Wastewater Division when the project is completed.  The “Notice of Compliance Letter” shall 
include, the fair market value cost estimate for the project, name of the design engineer and review 
engineer, project completion date and the total construction time. 
 
1.4 SEPTIC SYSTEMS 
 
Connection to the Town sewer collection system is preferred, however, if the Town’s sewer collection 
system has not been extended to the project, septic may be allowed.  Additional information, setback 
requirements, and permits are obtained from MCESD or ADEQ directly depending on the projects 
respective county, Maricopa or Pinal.  Minimum lot sizes have been established by the respective county 
based on setback requirements, see Table 1.4.1 - Minimum Lot Size Allowable for Septic. 
 

Table 1.4.1 – Minimum Lot Size Allowable for Septic 
County Minimum Lot Size 
Maricopa 35,000 SF 
Pinal 43,560 SF 

 
1.5 REIMBURSEMENTS 
 
Pursuant to article 16-2 of the Town Code, the Developer may request to enter into a reimbursement 
agreement for installation of improvements in excess of that needed to serve the development. 
 
1.6 SUBMITTALS 
 
The TOQC Utility Department requires submittals of the following: 

 
1.6.1 PRELIMINARY APPLICATION 

 
• Site Plan – Drawn to scale with north arrow and vicinity map 
• Calculations indicating gross and net acreage and proposed number of lots  
• If existing project, previously approved water and sewer plans and reports  
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1.6.2 PRELIMINARY PLAT 
 

• Preliminary Plat 
• Preliminary water and sewer layout 
• Preliminary water report 
• Preliminary sewer report, sewer exhibit shall include shaded sewer drainage basins 

 
1.6.3 FINAL PLAN SUBMITTAL CHECKLIST 

 
• New Submittals will require the following: 

o 1 Set – Water Plan 
o 1 Set – Sewer Plan 
o 1 Set – Paving Plan 
o 1 Set – Improvement or Off-site Plans 
o 1 CAD Disk  to Transfer to Sunrise Engineering, Inc. 
o 1 Copy of Water and/or Sewer Report Study 

 
• Re-Review Submittal Requirements: 

o 1 Set – Original Redline Plans from Town 
o 1 Set – 2nd or 3rd Submittal Plans 
o 1 Set – Other redlines Plan Sets 
o Review fees shall be paid when picking up 1st review comments. 

 
• Final Submittal 

o 1 copy of cover sheet(s) on mylar for signatures 
o 2 full sets on bond for signatures 
o 1 CD with pdf of plans 
o 1 CAD disk with plans 

 
• ATC Approval 

o ATC applications will be signed after plan approval. 
o ATC’s are required prior to the pre-construction meeting. 
o AOC’s are required before final acceptance of the project. 
o An ATC or an “ATC Not Submitted Letter” if an ATC is not required. 
o Sanitary Facility for Subdivision Letter 

 
1.7 FORMAT OF PLANS  
 
This section is an overview of how plans will be prepared for submittal to the TOQC Utility Services 
Department for approval.  All construction plans for the water, irrigation, and wastewater collection 
systems shall be prepared in accordance with the standards set forth in these guidelines.  
 
The water and irrigation plan review checklist and wastewater plan review checklist located in Section 
1.7 can aid the applicant in the plan preparation process. 
 

1.7.1 GENERAL STANDARDS 
 

The First Submittal shall include, at a minimum, water and/or wastewater plan sheets, details, and an 
Engineer’s Water and/or Wastewater Design Report. 
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Final Submittal shall include: 

• A quantities table of estimated construction materials, and a completed Certificate of 
Quantities Form, signed and sealed by the Engineer. 

• All plans submitted for review shall have the appropriate professional (State of Arizona) seal, 
signature, and date on each sheet. 

• Standard sheet size shall be 22x34 inches, stapled in complete sets. 
• A north arrow and bar scale [at least two (2) inches long and placed adjacent to each north 

arrow] shall be provided on all sheets when applicable. 
• A key map shall be provided on each sheet. 
• Plan view shall be oriented such that north is either at the top or the right side of the sheet.   
• Blue Stake graphic shall be provided on each sheet. 
• Minimum lettering and numbering size shall be 0.1 inches for letters, numbers, and symbols.  

Lettering, numbering, and line work must be uniform and sharp. 
• Drawing symbols shall be as shown in the legend on Standard Detail QW100c, QI900c or 

QS100c or as presented in MAG Standard Detail #110-1 and 2. 
• The required Town specifications with General, Construction, and Specific Utility (Water 

and/or Wastewater) notes.  
• Plans shall show water and/or wastewater system improvements in bold.  All other existing 

infrastructure, including buildings and other significant structures, shall be shown in 
grayscale (screened).  Line weight and screening percentage shall be adjusted such that 
existing infrastructure is clearly subordinate to proposed improvements yet clearly visible on 
prints.   

• Future improvements shall be shown similar to existing but with dashed lines or otherwise 
clearly indicated as future. 

• Plan layout, graphics, and call-outs shall be presented clearly in an uncluttered manner. 
• Call-outs shall be numeric style “key notes”.  Each number shall relate to the same topic or 

note for the entire plan set.   
• Horizontal control for improvements shall follow defined alignments and controls as 

specified on the final plat.  
• Construction centerline or roadway centerline stationing shall increase from South to North 

or West to East. 
• Match lines, with stationing and sheet references, shall be shown on each sheet as applicable. 
• Phase limits and numbers, if applicable, shall be shown on each sheet. 
• Plans submitted to the Utility Services Department for review shall be black line (photo-

copy) prints only. 
• Existing contours shall be shown with adequate spot elevations as necessary to clarify 

drainage patterns if relevant to design.  
• Exiting utilities - aerial and underground  
• Existing irrigation facilities  
• TOQC limits where they appear 
• City and County limits where they appear 
• 100-year floodplain limits where they appear 
• 100-year floodway limits where they appear 
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• Plans shall show existing and proposed right-of-ways, easements, construction easements, 
view easements and property lines.  Dimensions of these shall be clearly indicated for clarity.  
Easements to the Utility Services Department not shown on the face of a plat shall be by 
separate instrument and indicated as such on the plans (see easement requirements in 
Sections 2.13 and 5.7). 

• A trench detail shall be included showing; width of trench, depth of bedding below and above 
the pipe, type of bedding, bedding compaction requirements, backfill type, and minimum 
backfill density, position of tracer wire and locator tape, and type of proposed pipe (see 
Standard Detail QW606, QS442 AND QI905 for reference). 

• Dimensional ties or stations and offset from the street centerline, shall be provided for all 
existing utility lines being tied to. 

• Existing storm drainage facilities such as retention basins, catch basins, scuppers and storm 
drain pipes  

• Sewer manholes shall be numbered consecutively and the numbers indicated on the plans. 
• Sewer tap locations shall be shown with stations called out for each. 
 

Typical construction plan package shall contain all of the following: 
• Cover Sheet  
• General Notes and Legend Sheet  
• Index of Sheets (For plan sets containing five or more plan view only or plan and profile 

sheets)  
• Detail Sheet(s) 
• Conflict Sheet  
• Plan View Only Sheets or Plan and Profile Sheets 

 
1.7.2 COVER SHEET 

 
An individual cover sheet with the following information shall be required for each plan set (See 
Detail QW100a, QI900a, or QS100a for sample cover sheets): 

• At the top of the sheet: “Town of Queen Creek Utility Services Department” 
• Project name below TOQC Utility Services Department 
• Vicinity map and TOQC Service Area Map showing the project site location 
• Developer’s name, address, and telephone number with a contact person and mobile phone 

number 
• Developer’s Engineer’s name, address, and telephone number with contact person and mobile 

phone number 
• Professional Engineer’s seal and signature 
• State location map showing the location of TOQC Utility Services Department within the 

State of Arizona 
• List of at least two benchmarks in local proximity to the project 
• Datum; All Utility Services Department projects shall be on the GDACS Datum (Equivalent 

to current Maricopa County Datum).  
• Approval block for the Town’s Engineering Manager, Town’s Utility Services Department 

Director and Maricopa County Environmental Services or ADEQ when in Pinal County 
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(county approval and signature required prior to the Town’s Utility Services Department 
Director’s signature) 

• A “Utility Coordination” block showing the names of the utility companies servicing the area 
of development, contact names, phone numbers, and the date plans were submitted. 

• Estimate of Quantities; if the project is to be developed in phases, the estimate of quantities 
shall indicate quantities for each phase. 

• Sheet Index 

1.7.3 GENERAL NOTES AND LEGEND SHEET 
 

This sheet shall show the latest TOQC General Notes, water and/or wastewater notes as applicable, a 
reference to the Town’s Design and Construction Standards Manual, and a Legend as shown on Detail 
QW100c, QI900c, or QS100c (only atypical or non-MAG symbols are required).  
 

1.7.4 INDEX OF SHEETS 
 

This sheet shall show the entire project, including street names, typically 1”=200’ scale and the 
location of all sheets and phasing clearly indicated.  

• Water system or irrigation projects, shall show water lines with sizes, fire hydrants, water line 
appertuances, lot numbers, road names, pipe locations and sizes, and street locations at such a 
scale as to be clear to the reviewer where all items for the project are located (see QW1006).  

• Wastewater projects shall show flow arrows, existing and proposed sewer system pipe sizes, 
manholes, clean-outs, lot numbers, road names, street locations, and sewer basin delineation 
(see QS1006).  

 
1.7.5 DETAIL SHEET 
 

For water system projects a Detail Sheet shall be included on all projects showing the following 
details:  QW301, QW302, QW403, QW602, QW603 and QW606.  See Standard Detail QW100d for 
an example of an approved detail sheet. 
 
For wastewater projects a Detail Sheet shall be included on all projects showing the following Details:  
QS420-1, QS420-2, QS440 and QS442. See Detail QS100d for an example of an approved detail 
sheet.  
  
For irrigation projects a Detail Sheet shall be included on all projects showing the following details:  
QW302, QI901, QI902, QI903, QI904 and QI905. See Detail QI900d for an example of an approved 
detail sheet.  
 
Special details may be required as follows: 

• Special construction required where utility locations conflict 
• Others determined by the Consultant and/or the Utility Services Department as needed to 

clarify construction 
• Non-standard details of any kind 
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1.7.6 CONFLICT SHEET 
 

The purpose of this sheet is to show those locations where storm drain and sewer pipes cross water 
pipes (See standardDetail QW100f). 
 

1.7.7 PLAN VIEW ONLY SHEETS 
 

Plan view only construction plans are allowed for water lines for new subdivisions that do not include 
a public sewer conveyance system AND that have water lines less than 12 inches in diameter. 
 
For plan view only subdivision plans, water improvements shall be shown on a separate set of plans at 
one of the following scales:  1 inch=20 feet, 1 inch=40 feet or 1 inch=50 feet, see Standard Detail 
QW100h for an example of an approved plan sheet. 
 
Plan view only drawings shall be annotated “water cross under” or “water cross over” at ALL 
conflicting utility crossings. Plans will NOT BE APPROVED unless a determination is made and 
annotated for all utility conflicts with the water line (See Detail QW100f). 
 
Double plan view sheets, for water line improvements along a roadway, shall be permitted for pipe 
sizes less than 12 inches (See Detail QW100g). 
 
The following information is required on plan view only sheets: 

• The size and location of all water services and meters 
• All proposed improvements including but not limited to pipe, fittings, valves, hydrants, blow-

offs, air and vacuum release valves etc.  Pipe shall be shown with text incorporated into the 
line type.  The text shall indicate size and type (Example:  6”W, 8”S, 12”W). 

• Pipe material type 
 

1.7.8 PLAN AND PROFILE SHEETS 
 

Acceptable horizontal scales for Plan and Profile sheets are:  1 inch=20 feet, 1 inch =40 feet, or  
1 inch=50 feet.   
 
Acceptable vertical scales for Plan and Profile sheets are 1 inch=2 feet, 1 inch=4 feet, or  
1 inch=5 feet. 
 
The following information is required in addition to the General Standards (Section 1.7.1): 

• General Information: 
− Profile elevation and stationing grid clearly indicated 
− Profile of existing ground 
− Profile of proposed ground if different than existing ground 
− Existing utility crossings and encasement limits with pipe elevations to indicate 

clearances 
− Proposed construction 
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− All utility crossing conflicts shall be shown and designed in accordance with QW605 
− Keynote Callouts 

 
• Water and Irrigation Service Specific Details (See Standard Detail QW100d): 

− Plan view shall be prepared in accordance with Section 1.7.7  
 

• Wastewater Service Specific Information: 
− All existing sewer lines 
− Profile of proposed sewer lines 
− Manholes with stations and elevations at centerlines 

1.7.9 AS-BUILT PLANS AND FINAL ACCEPTANCE 
 

Final Acceptance will not be provided until the final approved as-built plans and AOC are received.  
No exceptions shall be granted.  For approval by TOQC, As-built plans must be submitted for review 
and revised if comments are necessary.   
As-built plans shall be identical to the design plans except for the following: 

• For changed conditions the as-built plans will be revised accordingly. 
• “AS-BUILT” and the date shall be added vertically to the right hand margin of all drawings 

in the as-built set. 
• An as-built certification shall be added to the front cover as follows: 

 
AS-BUILT CERTIFICATION 
I HEREBY CERTIFY THE “RECORD DRAWING” MEASUREMENTS AS SHOWN HEREON WERE MADE 
UNDER MY SUPERVISION OR AS NOTED AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 
_____________________________________________________________________________ 
ENGINEER       REGISTRATION NUMBER 
 
 
Submit the following to the TOQC Utility Department: 

 
1. One full size (22”x34”) paper copy of the as-built plans 
2. Copy of AOC from MCESD and/or ADEQ 
 

After approval: 
1. One full size (22”x34”) 4-mil Mylar set of the as-built plans 
2. CD with as-built plans in PDF format 
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1.7.10 WATER SYSTEM & IRRIGATION PLANS REVIEW CHECKLIST 

TOQC WATER & IRRIGATION PLAN REVIEW CUT SHEET 
Refer to the latest updated Design & Construction Standards Manual 

Town of Queen Creek www.queencreek.org 

PROJECT NAME: ________________________________________ 

ITEM REQUIREMENT COMMENTS: 
Plans adhere to all format standards presented in Section 1.7 Must have materials 
index (i.e. pipe, hydrants, services, etc.) 

 Town of Queen Creek, Utility Services Director Paul T. Gardener signature line
 Approval by Authorized Health Agency
 Must have complete project page showing water lines, valves and hydrants
 Only C-909 Ultra-Blue pipe may be used (except ductile on fire lines)
 Four (4) foot minimum cover to finish grade
 Include the following DCSM details in plans=QW301, QW302, QW403, QW602,

QW603, QW606 (For commercial projects you must add QW203 & QW204 to detail
sheet

 All service lines shall be one (1) inch service regardless of meter size for residential
meters (except those requiring 1-1/2 inch or larger meters)

 Commercial meter/service will be at property lines and based on size determined by
Engineer of project

 Easements  are required, must be 15 feet wide, and recorded prior to approval of
plans

 Meter spacing must be to DCSM guide lines (maximum three (3) feet from property
corners only)

 Meter boxes placed 16 inches into PUE
 Must use dual trench method for as many services as possible
 Valve placement must be ten (10) feet to 18 feet from fitting all at equal distance

apart
 No valves in driveways or valley gutters
 Fittings require full stick in and out unless continuing another mechanical restraint

device
 All reductions in pipe sizes must be made at fittings with SEB or LEB reducers
 Fire hydrant valves are to be flanged at the tees
 Hydrant Tee’s and Valves must be spaced to abide for full stick in and full stick out

of fittings
 Mechanical restraints required on all fittings
 Must show all landscape services and meter sizes

http://www.queencreek.org/
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 Shut off valves required for all future tie-ins as to insure no services will be interfered
with

 Deflection is the recommended form for crossing under conflicts, one (1)-foot
separation required for storm drains

 Follow MAG specifications for all other separation requirements
 All deflections and dip’s must be shown in profile form on separate conflicts sheet

and show all other utilities
 No dip’s allowed for storm drains, the storm drains must be re-engineered for smaller

pipe sizes or use deflection method
 For all commercial sites the TOQC potable water lines will stop at property line and

must then have a “Reduced Pressure Backflow Device” within five (5) feet of meter,
installed at any connection point to the main line

 Hydrants shall be placed before property line in order for TOQC to accept
responsibility for them, if onsite they will be private

 All hydrants placed inside property line are private and must be ordered in “RED”
color only (not red painted over yellow)

 All onsite commercial lines fall under TOQC Building & Fire Marshall guidelines
(except dedicated fire lines & hydrant coloration).

 All onsite fire lines will require a “Double Check Detector Check with 5/8 inch
bypass meter (see Standard Detail QW409)

 More Information is need before proceeding with review:

More Information is required prior to being re-submitted: 

Other Comments: 

TOQC REVIEWER: _______________________ 

DATE: __________ 

If you have any questions feel free to contact  
Bill Lawrence (480) 748-3952, bill.lawrence@queencreek.org 
Kenny Secrist (480) 226-1414, kenny.secrist@queencreek.org             
Mike Johnson (480) 358-3452, mike.johnson@queencreek.org 
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1.7.11 WASTEWATER PLANS REVIEW Checklist 

TOQC WASTEWATER PLAN REVIEW CUT SHEET 
Refer to the latest updated Design & Construction Standards Manual 

Town of Queen Creek www.queencreek.org 

PROJECT NAME: ________________________________________ 

ITEM REQUIREMENT COMMENTS: 
Plans adhere to all format standards presented in Section 1.7 

 Must have materials index (i.e. pipe, manholes, etc.)  If an easement or right-of-way
(R/W) dedication or abandonment is required by separate instrument, the following
exhibits and/or information must be provided with the easement document.
o The subdivision name
o The type of easement
o The reason or purpose of the easement or R/W and why it is required
o A Vicinity Map showing the major cross streets
o The legal description sealed by an RLS
o A Detail or Plot Map showing the easement or R/W location and alignment

with dimensions and bearings, true Point of Beginning, Section, Township,
and Range

o Current Title Report
 Sewer Payback Fees are required if a reimbursement agreement exists.
 Note the type of sewer pipe used
 Note that all materials used and installation shall conform to TOQC Standards
 Provide a detail that show the separation requirements between sewer and water lines

which conform to State Health Code Standards
 Include a sewer trench detail showing at a minimum the following information: width

of trench, depth of bedding below and above pipe, type of bedding (conform to
TOQC Standards & Specifications), bedding compaction requirements, backfill type,
minimum backfill density, position of locator tape, and type of proposed pipe.

 Sewer laterals shall be installed per TOQC Standard Detail QS430-1
 Provide a Quantities Table of estimated construction materials. A completed

Certificate of Quantities Form, signed and sealed by the Engineer, shall be submitted
for final approval.

 Provide or reference a Sewer Service Tap Detail and a Sewer Lateral Detail (example
TOQC Detail QS430-1)

 Service stubs to platted lots within the subdivision for underground utilities shall be
placed to the right-of-way line or the public utility easement whichever is greater

 Sanitary sewer lines shall be extended to the boundaries of the plat to provide service
connections to abutting un-subdivided land. A sewer stub-out must be shown at each
manhole adjacent to undeveloped property, unless otherwise justified.

http://www.queencreek.org/
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 All sewer lines shall be parallel to property lines or the  center line on the south and 
west, or as close to parallel as possible. They shall be located six (6) feet from 
centerline, as a guideline, and shall not cross the street centerline except in special 
cases approved by the Town Engineer. 

 All sewer lines shall have a minimum of four (4) feet of cover 
 All sewer lines shall not be placed in less than a 20-foot easement 
 Unless otherwise specified, all gravity sewer lines shall be constructed of pipe on the 

Town’s approved materials list 
 A sewer line shall be constructed of an unbroken length of ductile iron pipe or 

concrete encasement for a distance of at least six (6) feet in each direction when the 
sewer line crosses a water pipe that is less than two (2) feet above the sewer line. See 
TOQC Standard Detail QW605 for applicability. 

 Manholes shall be constructed as follows: 
o At all changes in grade 
o At all changes in alignment 
o At all connections from Private Sewers 
o At lateral connections from some commercial buildings (at Town Engineer’s 

discretion) 
o At all connections where the sewer line size changes 

 The maximum manhole spacing for all sewers is 500 feet. Manholes shall be 
numbered consecutively and the numbers indicated on the plans. 

 Manhole elevation drops shall be at a minimum the following: 
o 0.00 foot drop across manholes 
o 0.10 foot drop on angles 

 Manhole size to be as follows: All sewer main lines (8 inch and larger) require a five 
(5)-foot diameter manhole with a 30-inch frame and cover per TOQC standards 

 Connecting sewers in a manhole should match flow line 
 Manholes shall never be located in retention basins 
 All manholes in unpaved areas shall be a minimum of six (6)-inches above finished 

grade.  
 All manholes in wash areas shall be a minimum of six (6) inches above finished 

grade. However, the actual wash topography and flow characteristics may dictate 
final height. Town inspector shall approve final height. 

 Water tight manhole covers conforming to Standard Detail QS422 shall be provided 
for all manholes in surcharge or sump condition or where the Town determines is 
necessary 

 Service lateral manhole connections, service lateral inverts shall match top of highest 
incoming pipe.  

 When sewer lines of different sizes enter the same manhole, match inverts All sewer 
laterals shall be constructed per Standard Detail QS430-1  

 No sewer lateral shall have less than three (3) feet of cover over its crown at the 
property line or easement line 
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 Proposed sewer tap locations with stations are to be shown for each lot on all plans,
but may be changed in the field with Town Engineer approval

 All abandoned sewer taps must be capped.
 All crossing of the following existing and proposed utility lines must be shown in

both plan and profile views. The outside pipe elevations should be shown to indicate
available clearances.

o Water and sewer
o Reclaimed water (4 inch or larger)
o Telephone, electric, gas, cable, and other buried utilities where appropriate

 The sewer line slope must be shown and shall meet the minimum state (ADEQ)
requirements.

 The following statement shall be a standard Engineering Stipulation on projects not
abutting to an existing Town Sewer Main: 

o If the Developer wishes to proceed with development prior to the time that
adequate funding is available to Town to complete the design and construction
of the Sewer Collection System, the Developer may elect to design and
construct the Sewer Collection System at the Developer’s sole cost, and
request to enter into a reimbursement agreement pursuant to Article 16-3 of
the Town Code.

 More Information is need before proceeding with review:

 More Information is required prior to being re-submitted:

 Other Comments:

TOQC REVIEWER: _______________________ 

DATE: __________ 

If you have any questions feel free to contact  
Bill Lawrence (480) 748-3952, bill.lawrence@queencreek.org      
Greg Homol (480) 352-3549, greg.homol@queencreek.org 
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1.7.12 WATER PLAN REVIEW WORKSHEET 

QUEEN CREEK WATER DEPARTMENT 
WATER PLAN REVIEW WORKSHEET 

Refer to the latest updated Design & Construction Standards Manual Town of Queen Creek 
www.queencreek.org 

Permit Number:    

All fees established in Resolution 735-08 effective July 1, 2008. 

RESIDENTIAL AND OFFSITE FEES FOR: 

Per Sheet: $125.00 @             (# Sheets) = $   (Total) 

COMMERCIAL SITE FEES FOR: 

1st 1,000 Feet  $625.00   =   $ 

Per foot over 1,000 feet (length) @  $    0.25   =   $ 

Administrative Review Fee (Per Submittal)  $   70.00  =   $  

TOTAL    $ 

Signature: Date: 

http://www.queencreek.org/
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SECTION 2 - WATER SYSTEM DESIGN GUIDELINES 
 
 
2.1 PRESSURE AND FLOW REQUIREMENTS 

 
The following criteria shall be used for water system modeling and design unless otherwise approved: 

Table 2.1.1 – Pressure and Flow Criteria 

Minimum Pressures 40 psi @ Peak Hour 
20 psi @ Max Day plus fire flow 

Land Use Demands 

Age Restricted = 140 gpcd 
Multi-family = 110 gpcd 
Single Family = 125 gpcd, high density 
                           200 gpcd, low density 
Commercial = 1,700 g/ac/day 

Maximum Pressures 80 psi @ Average Day 
100 psi Static 

Persons per Dwelling Unit 
Age Restricted = 2.00 persons/du 
Multi-family = 2.00 persons/du 
Single Family = 3.20 persons/du 

Peaking Factors Used Maximum day = 1.8 x Average Day 
Peak hour = 3.0 x Average Day 

 
Fire flow requirements shall be in accordance with the latest edition of the International Fire Code.  The 
Engineer is encouraged to review the requirements as set forth in the IFC for proper fire flow 
requirements for the type and size of development and buildings under consideration (See Appendix B).   
 
2.2 PIPE 

 
2.2.1 ALIGNMENT 
 

Water shall be maintained within County or Town right-of-ways.  Hydrants, meters, blow-offs, and 
valves shall NOT be located in washes, detention/retention areas, driveways, or sidewalks. 
 
All new water mains shall be designed in a looped configuration whenever feasible to provide 
circulation and redundancy. 
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Water lines shall primarily be located on the North and East side of roadways.  Crossing back and 
forth across the centerline of winding streets to meet this criterion is not required or permitted.  In 
those areas where sanitary sewer is present, the water line shall be located on the opposite side of the 
roadway whenever possible regardless of directional preference and shall maintain a minimum six (6) 
feet wall to wall separation per Standard Detail QW605-1. 
 
All water lines which cross golf courses or other open areas shall do so within established or proposed 
travel-ways.  If dedicated roads are not practical, then crossing must be within a permanent easement 
15 feet wide, or as directed by the Water Division.  All other waterlines outside dedicated right-of-
ways shall be within permanent easements not less than 15 feet wide or as directed by the Water 
Division.  No walls shall cross these easements and no permanent structures shall be erected.  Per 
Standard Detail QW606, #12 AWG tracer wire is required on all water lines. 
 

2.2.2 DIPPED SECTIONS 
 

Dipped sections using bends shall be avoided whenever possible.  Instead, water lines shall be 
gradually deflected to provide the required separation from other utilities as specified elsewhere in 
these standards.   
 
When unavoidable, a dipped section shall be accomplished with 45-degree bends on one side of the 
crossing and vertical realignment on the other using pipe deflection.  An Air & Vacuum relief valve 
shall be required on the 45-degree side of the dip. 
 
When dipped section must be constructed using bends, the pipe material shall be ductile iron per 
Section 4.1 and shall be done using 45-degree vertical bends only, per Standard Detail QW611.  
HDPE deflections are allowed per Standard Detail QW611. 
 

2.2.3 SEPARATION 
 
Reference ARS R-18-5-502, water and sewer mains shall be separated in order to protect public water 
systems from possible contamination. All distances are measured perpendicularly from the outside of 
the sewer main to the outside of the water main. Separation requirements are as follows: 
 

1. A water main shall not be placed: 
 
a. Within 6 feet, horizontal distance, and below 2 feet, vertical distance, above the top of a 
sewer main unless extra protection is provided. Extra protection shall consist of constructing 
the sewer main with mechanical joint ductile iron pipe or with slip-joint ductile iron pipe if 
joint restraint is provided.  
 
b. Within 2 feet horizontally and 2 feet below the sewer main. 

 
Minimum separation of water lines from sanitary sewer and reclaimed water lines shall be as 
specified by Standard Detail QW605-1.  Water lines shall always be above sewer mains and laterals. 
Separation of water from electrical or gas lines shall conform to Standard Detail QW605-4. 
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The minimum clearance under culverts and storm drains shall be one (1) foot. 
 
PVC pipe shall never be encased in concrete to mitigate separation conflicts. Only ductile iron pipe, 
per Section 4.1, shall be encased in concrete for that purpose. 
 
2.2.4 DEPTH 
 

Cover over all sizes of pipe shall be 48 inches to final finished grade. Cover outside this range will not 
be permitted without specific approval by the Water Division. 
 
In all cases, the proposed depth shall be clearly noted on each plan sheet. Any changes in depth required 
to avoid conflicting utilities, etc., shall be clearly noted. 
 
Ductile iron pipe, per Section 4.1, may be required in cases where pipelines could be subjected to 
heavy external loads. Most notably, these include, but are not limited to, deep pipelines and pipelines 
in the roadway alignment which would be exposed to heavy construction traffic prior to paving, 
 

2.2.5 DEFLECTION 
 

Pipe should be deflected whenever possible to turn a corner and the use of bends minimized (See 
Standard Detail QW608). 
 
Allowable deflection on C909, per Section 4.1, pipe is two (2) degrees per joint or eight (8) inch end 
deflection for a 20-foot length of pipe.  The equivalent radius for design is 573 feet. Deflection of 
push-on joint ductile iron pipe varies by diameter. Refer to Standard Detail QW608 for more 
information on allowable pipe deflection. Follow manufacturer’s recommendations for deflecting pipe 
of different material and size. 
 

2.2.6 SIZING 
 

The size of proposed water lines shall be such that pressure and flow requirements as specified in these 
standards, and further detailed in the TOQC Water Master Plan, are met.  
 
Minimum allowable size for water line extensions shall be eight (8) inches unless smaller diameter is 
verified by modeling to be acceptable. Fire hydrant laterals shall have a minimum size of six (6) 
inches. 

 
2.3 HYDRANTS 
 
Fire hydrants shall be located outside of street improvements but within the right-of-way or easement.  See 
TOQC Standard Details for Hydrants and Fire Protection (Details QW201, QW202, and QW203). Hydrant 
valves shall be flanged to tee. 

 
A three (3)-foot minimum clear and level area shall be designed around the fire hydrant. 
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Hydrants shall be placed along sidewalks and curb per Standard Detail QW202. The minimum dimension 
from back of curb or sidewalk to face of hydrant shall be 12 inches. 
 
A finished grade elevation shall be shown for the break line or bury line on each proposed fire hydrant. 

 
Fire hydrants shall be installed in accordance with Standard Detail QW201. 
 
Any fire hydrant laterals extending over 18 feet shall require a field locking gasket at all joints and shall be 
specifically called out on the plans. 
 
The spacing of fire hydrants is to be measured along the street or roadway on which a fire hose would be 
laid. Generally, this spacing is measured along the curb line. In general spacing for fire hydrants shall be as 
follows: 

• For one (1) and two (2) family dwellings not over 500 feet apart measured along street lines. 
• Not over 1,500 feet when water lines are being placed in roadways with no adjacent development. 
• Town of Queen Creek fire hydrants shall be a minimum distance of 40 feet from structures. 
• All fire hydrants located on commercial private water lines shall be ordered and installed red, 

indicating that they are on a private system. Painting of private hydrants shall not be allowed. 
 
2.4 BACKFLOW PREVENTION 
 

2.4.1 COMMERCIAL SITES WITH FIRE PROTECTION 
 

All on-site fire hydrant runs or fire protection loops are required to have a Double Detector Check Valve 
with Meter (DDCVM) at all connection points to the Water Division’s system. The following table 
summarizes the types of water lines and associated requirements for commercial sites per Standard 
Detail QW203: 

• Domestic meter(s) shall be clustered together whenever possible and shall be located in the 
right-of-way. 

• The number and size of meters servicing a multi-unit commercial site is determined by the 
Developer but must be approved by the TOQC Water Division. 

• The only allowable design for manifolds is as follows: Two, two (2)  inch meters with a three 
(3) inch service  

• On-site private fire protection improvements are the responsibility of the Developer’s Engineer 
and will not be reviewed or inspected by the Water Division. 

 
2.4.2 LANDSCAPE METERS & BACKFLOW 
 

In addition to the above requirements the following shall be observed: 
• Landscape meters shall include a reduced pressure principle backflow assembly after and 

within five (5) feet of the meter.  Meter shall be located inside the right-of-way. 
• Landscape meter(s) shall be clustered together whenever possible and shall be located in the 

right-of-way. 
• The number and size of meters servicing a multi-unit commercial site is determined by the 

Developer but must be approved by the TOQC Water Division. 
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Table 2.4.1.1 – Commercial and Fire Lines 

Type Description Inspection Chlorination & 
Pressure Testing 

Design 
Requirements 

Dedicated 
Fire Line 
(Type 1) 

Runs directly off main 
line to building with 
dual check backflow 
device at fire riser. 

TOQC & Queen 
Creek Fire 
Department       
(Building 

Inspector’s 
Inspection Log 

Sheet to be 
signed) 

TOQC 
TOQC & Queen 

Creek Fire 
Department 

Private Fire 
Line 

(Type 2) 

Fire suppression only, 
no meters allowed after 

DDCVM.  DDCVM 
required at all tie-ins 

and shall be placed on 
private property.  

DDCVM and hydrants 
shall be privately 

owned and maintained. 

TOQC to property 
line, Queen Creek 
Fire Department 

after property line 

Queen Creek Fire 
Department & TOQC 

TOQC or Queen 
Creek Fire 
Department 

Dual 
Purpose 

Line 
(Type 3) 

Used for both fire 
protection and potable 

water. 

TOQC.  Queen 
Creek Fire 

Department for 
fire lines only 

TOQC 

TOQC.  Queen 
Creek Fire 

Department on 
fire lines only 

Distribution 
Main Line 

In roadways of large 
commercial 

developments such as 
industrial parks.  

Subject to tie-ins like 
Types 1-3. 

TOQC except 
private property 

side 
TOQC 

TOQC.  On-site 
facilities TOQC 
or Queen Creek 
Fire Department 

Meter tie-in 
or changes N/A 

Must be approved 
and inspected by 

TOQC for all 
commercial and 

residential 

N/A N/A 
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2.5 VALVES AND VALVE BOXES 
 
Water valves that control the Water Division’s energized water lines shall only be operated by TOQC 
personnel. 
 
The maximum spacing of valves in industrial/commercial and multi-family neighborhoods shall be 500 
feet. In single-family residential, the maximum spacing shall be 700 feet. 
 
Valves shall not be located within a driveway. 
 
The minimum number of valves required to isolate an area is equal to the number of mains connecting to 
an intersection minus one. Tees or crosses at main arterial intersections shall have a valve on all mains. 
 
Valves shall be set a minimum of 10 feet and a maximum of 18 feet from any tee, cross, or 90-degree 
bend with the exception of hydrant valves which shall be flanged to the main line tee. All valves shall be 
set a uniform distance from the common fitting unless otherwise directed by a representative of the 
TOQC Water Division (see Standard Detail QW301). 
 
Valves shall be placed for maximum ease of operation and maintenance of the system by the Water 
Division personnel. 
 
For distribution lines 12 inches and smaller, a valve shall be placed on each side of major canals, washes, 
railroads, highways and other places as may be deemed necessary by the Water Division. 
 
A valve shall be provided at the tee for each hydrant branch in accordance with Standard Detail QW201. 
 
Valves 16 inches or larger require valves on by-pass lines.  
 
In important installations and for deep pipe cover, pipe entrance access manholes shall be provided so that 
the internal valve parts can be serviced. 
 
All mains branching from feeder mains or loops shall have valves adjacent to the feeders so that the 
branch mains can be taken out of service without interrupting the supply to other locations. 
 
Any water line that will be extended in the future shall have a valve, along with an 18-foot minimum stub 
(one pipe length) with cap and two (2)-inch corp stop, at the end. The intent is that the tie-in for the future 
extension will not be under pavement when the future tie-in is made. 
 
Locking lids shall be required in high traffic areas at inspector’s discretion. 
 
All valves require dust plugs. 
 
Butterfly valves shall not be permitted on mains less than 16 inches in diameter. On larger pipe, butterfly 
valves shall be required. 
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2.6 SERVICES AND METERS 
 
Water service lines and meters shall not be located in parking lots, driveways, sidewalks, washes, or 
retention/detention areas. Water meters shall be placed in pairs as allowed. See Standard Details QW203 
and QW403 for location and configuration of services and meters. 
 
Construction plans shall indicate location of meter service lines and sewer taps to each unit or lot 
referenced with station and offset from the street center or monument line. 
 
No service connections shall be made to water lines 16 inches or larger in diameter or to water lines 
designed solely to transmit water from one pressure zone to another pressure zone. 
 
All galvanized iron and polyethylene water service lines in sizes ¾-inch through two (2)-inch which are 
exposed during construction shall be replaced in their entirety with Type K copper tubing. This will 
include the replacement of iron service saddles with bronze saddles and the replacement of both the corp 
stop and the meter stop in all cases. 
 
If water meter services are located incorrectly by the Developer and must be moved to avoid conflicts, the 
Water Division will allow relocation with specific approval of the Inspector. If the desired relocation is 
greater than ten (10) feet, the old service must be shut off at the main and a new service installed by the 
Developer at his expense.  Both services shall be noted on the “as-built” plan. 
 
Existing water meters shall be relocated by the Water Division only after the Developer pays the 
prevailing fees. 
 
Water meters shall be sized and designed in accordance with the requirements of the Uniform Plumbing 
Code. 
 
The size of the meter will correspond to the size of the tap, except the minimum tap size shall be one (1)-
inch. Extra attention is recommended when sizing services for custom home lots where meter sizes often 
exceed one (1)-inch. 
 
All meters shall not be fenced in, enclosed or located in driveways, and must be accessible to Water 
Division personnel at all times. 
 
Some meters in subdivisions may require the purchase of individual remote read units (MXU’s). 
 
Manifold and branch services shall be in accordance with Detail QW405. 
 
2.7 BACKFLOW PROTECTION 
 
An approved backflow prevention method shall be used at every service connection to a customer’s water 
system when the Water Division determines that their potable water system may be subject to 
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contamination, pollution, or other deterioration in sanitary quality, by conditions within the customer’s 
water system. 
The following types of backflow prevention methods are recognized by the Water Division: 

• Air Gap 
• Reduced Pressure Principle 
• Double Check Valve 
• Pressure Vacuum Breaker 
• Double Detector Check Valve with Meter (DDCVM), (See Section 4.9). 

 
The actual device used shall be approved by the Water Division prior to installation. 
 
A Double Detector Check Valve shall be used for backflow prevention on sites that provide Fire Flow 
protection. 
 
A reduced pressure valve shall be used for backflow prevention on residential sites. Approved reduced 
pressure valves shall be on the USC List of Approved Assemblies. 
 
2.8 JOINT RESTRAINT 
 
Thrust on pipeline joints occurs wherever a change in direction, bend or branch exists. 
 
The TOQC Water Division requires mechanical thrust restraint instead of conventional concrete thrust 
blocks. Thrust blocks may be allowed if conditions warrant AND approval is specifically granted by the 
Inspector. 
 
The Engineer shall design thrust restraint using an approved computer program such as that available 
from the Ductile Iron Pipe Research Association (DIPRA) or derive values from Standard Detail QW502-
2. Either way it is the Engineer’s responsibility to ensure that the thrust restraint designed is sufficient. 
 
All thrust restraint shall be designed for a safety factor of not less than 1.50 at a static test pressure of 200-
psi. 
 
2.9 BLOW-OFFS 
 
Capped dead end lines shall be tapped with a flushing device (as per Standard Detail QW602) not less 
than two (2) inches in diameter. Blow-off valves, fire hydrants, or other suitable means shall be installed 
at the end of dead-end mains to allow periodic flushing of the lines. 
 
Flushing devices shall not be located in washes, detention/retention areas, sidewalks, or driveways etc. 
 
2.10 AIR/VACUUM RELEASE VALVES 
 
Air release valves shall be installed at all local high points for water mains (See Standard Detail QW603). 
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2.11 SAMPLING STATIONS 
 
Sampling stations will be required for all subdivisions. The quantity of sampling stations required is 
based on the number of main entrances to the subdivision. The number required is equal to the number of 
main entrances minus one, but in no case shall be less than one.   
 
Sampling stations shall not be located at a dead-end. Location of sampling stations shall be as directed by 
the Water Division at time of first review (See Standard Detail QW609). 

 
2.12 EASEMENTS 
 
No water lines shall be installed in an easement unless the Water Division has approved in writing the 
placement of the line(s) in an easement(s) and the property owner has granted the necessary easement(s) 
and/or right(s)-of-way. 
 
If approved, water lines outside of public rights-of-way shall be placed in easements not less than 15 feet 
wide or at the discretion of the Water Division. The water lines shall be centered in the easement and shall 
be accessible from a public right-of-way. 
 
Easements larger than 15 feet in width may be required if other utilities are also located in the easement or 
if additional area is needed for maintenance equipment access due to the size and/or depth of the line(s). 
 
Easements shall be free of obstructions, shall not be located in a fenced area, and shall at all times be 
accessible to Water Division service equipment such as trucks, backhoes, etc. Areas in question shall be 
approved in writing by the Water Division. 
 
Easements shall be completed, executed and approved by the Water Division prior to any construction. 
 
Easements to the Water Division not shown on the face of a plat shall be by separate instrument.  Separate 
instrument shall include legal description and exhibit on 8 ½ x 11 inch paper, signed and sealed by a 
professional Engineer or surveyor registered in the State of Arizona. The recorded documents shall be sent 
to the Water Division.  
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SECTION 3 -  WATER SYSTEM CONSTRUCTION 
 
The Contractor shall stay fully informed of all Federal and State laws, County and Town Ordinances, 
regulations and codes which in anyway affect the conduct of the work. The Contractor shall at all times 
observe and comply with all such laws, ordinances, regulations and codes, and shall protect and 
indemnify the Contracting Agency and its representatives against any claim or liability arising from or 
based on the violation of such, whether by himself or his employees. All construction shall be in 
accordance with the latest DESIGN and CONSTRUCTION STANDARDS MANUAL of the TOWN of QUEEN 
CREEK UTILITY SERVICES DEPARTMENT, construction not specifically addressed in that manual shall be 
completed in accordance with the latest edition of MAG Standard Specifications and Details at the time 
for the plans are approved. The Town’s Inspector shall have final authority on all matters related to 
installation, repair and/or maintenance of the Town’s Water Division facilities. 
 
All excavations shall comply with the requirements of OSHA Excavation Standards 29 CFR, Part 1926, 
Subpart P and/or MAG Section 601. Under no circumstances will workers be allowed in a trench 
without proper shoring and excavation methods.  
 
All deviations from MAG and OHSA shoring and excavation requirements shall require submittal of a 
copy of the Contractor’s details (with Engineer’s stamp).  The details shall be furnished to the Town 
Engineer staff at least 24 hours prior to beginning excavation. 
 
The Contractor’s Field Representative shall remain on-site during construction activities and inspections. 
The Town’s Inspector will deal with the Field Representative only, unless prior approval is granted by the 
Inspector. 
 
3.1 PRE-CONSTRUCTION MEETING 
 
Before any construction or installation of main lines can begin, a pre-construction meeting between the 
Developer, Contractor’s Field Representative and the TOQC Water Division is required.  One set of fully 
approved plans,  an ATC or “ATC Not Submitted Letter” and a pdf of all plans on a CD shall be 
submitted to the TOQC Utilities Department prior to scheduling the meeting. 
 
The Contractor’s Field Representative for the project shall attend the pre-construction meeting 
WITHOUT EXCEPTION or the meeting will be cancelled.   
 
The Contractor shall contact the TOQC Water Division at least 48 hours prior to beginning construction 
to schedule a pre-construction meeting. 
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3.2 CONSTRUCTION WATER 
 
It is TOQC policy to require the use of a fire hydrant meter by the Contractor to obtain construction 
water. The Contractor shall complete a hydrant meter agreement (See Appendix C for copy of 
Agreement).  Whenever possible, the new water line shall be filled through the hydrant meter.  The 
Contractor shall obtain a fire hydrant meter from the Water Division Office and pay all necessary fees and 
water bills. If the use of a fire hydrant meter is not possible, the Inspector will tabulate the number of 
times the water line is filled and estimate the amount of water used and the Contractor will be charged 
accordingly. There is usually a waiting list for hydrant meters so some upfront planning should be 
considered. 
 
3.3 INSPECTIONS 
 
It is not the function of the Town’s Inspector to educate or otherwise instruct Contractor personnel on 
how to perform the work - THIS INCLUDES TESTING. Competent personnel shall be on-site at all 
times depending on the work at hand. 
 
Inspections should be coordinated with Bill Lawrence at (480) 748-3952 or Mike Johnson at (480) 797-
3894. Inspections are on a day to day first come first serve basis. 
 
The Contractor must call 24 hours in advance to request an inspection. 
 
A copy of the Bill of Lading must be given to the Inspector once said material has reached the site but 
prior to installation. 
 
A Contractor’s field representative must accompany the Inspector during all inspections and have the 
ability to communicate in fluent English. 
 
An approved set of plans must be on site at all times and readily available to Inspector. 
 
Any failed inspection must be re-inspected prior to backfilling. 
 
When starting a new job, it is recommended that an Inspector be on site so that crews get comfortable 
with the proper procedures for installing pipe in accordance with Water Division requirements. 
 
Contractor will perform all Blue-Staking for other contractors and utility companies prior to final walk 
through. The TOQC Water Division will assume Blue-Staking responsibility of all water lines once the 
final walk-through has been performed and signed off by the Inspector. 
 
Contractor is responsible for warranting the construction for one year after final acceptance. Conditions of 
final acceptance are located in Section 3.16.  
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Any changes or repairs to the water lines must be approved before hand and inspected by the Inspector. 
Failure to follow this procedure will make the Contractor liable for taking over full warranty of the entire 
project whether related to repair or changes, and may result in a longer warranty period.  
 
3.4 LAYING PIPE 
 
All black bell insert lines are to be visible and within one (1) inch of the preceding bell in accordance with 
manufactures Warranty Specifications (Center loading is recommended to help in this requirement). 
 
No pipe pieces shorter than five (5) feet in length are allowed to be used in any application that cannot be 
adjusted into line and where short pieces are used they must be at least a full stick away from any fittings 
including but not limited to tees, bends, valves etc. 
 
All pipes shall have a minimum of 48 inches of cover to the finished grade. 
 
Any reductions in lines shall be made at fittings (Tee’s, 90’s or Valves etc.) with a Small End Bell (SEB) 
reducer or a Large End Bell (LEB) unless otherwise approved by the Water Division. 
 
Locator Tape if indicated on the plans or requested by a representative of the TOQC shall be in 
accordance with MAG Standard Specifications Section 616.4. 
 
Tracer wire shall be in accordance with Section 4.10 and placed in accordance with Standard Detail 
QW606. 
 
The interior of all pipe and fittings shall be kept clean of all dirt and foreign material at all times. 
 
If the Contractor cannot install the pipe in the trench without getting debris into it, the TOQC Water 
Division may require a plug be installed after lowering the pipe into the trench.  The plug shall be left in 
the pipe until connection to adjacent pipe is made. 
 
When trenching or excavating, cave-ins shall be prevented through sloping, benching, shoring, and/or 
shielding (See Figure 3.4.1 – Trenching Safety).  
 
At the close of each day’s work, the end of the last lain section of pipe shall be sealed to prevent the entry 
of foreign material of any nature. 
 
At times when pipe laying is not in progression, all open ends of the pipe shall be closed by a watertight 
plug or other means if approved by TOQC Water Division.  If water is in the trench, the seal shall remain 
in place until the trench is pumped dry. 
 
Special consideration for additional inspections will be made in special cases such as deep laying 
conditions, sand pockets, trench boxes etc. 
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Figure 3.4.1 – TRENCHING SAFETY 
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3.5 DEFLECTION OF PIPE 
 
The preferred method of gradually changing pipe direction is to deflect each pipe joint and minimize the 
use of bends whenever possible. 
 
Allowable deflection on C909, per Section 4.1, pipe is two (2) degrees per joint or an eight (8) inch end 
deflection for a 20 foot length of pipe.  The equivalent radius for design is 573 feet. Deflection of push-on 
joint ductile iron pipe varies by diameter. Refer to Standard Detail QW608 for more information on 
allowable pipe deflection. Follow manufacturer’s recommendations for deflecting pipe of different 
material and size. 
 
Contractor shall verify tie-in points to existing system prior to beginning construction so that transition to 
proposed improvements can be made without the use of bends and by pipe deflection only.  The use of 
bends for transitioning is not allowed unless specifically approved by the  Inspector.  
 
Where deflections cannot be used and dips are required they must be of Ductile Iron Pipe only. 
 
3.6 FUTURE TIE-IN POINTS 
 
All future tie-in points should be isolated with a valve at the tee or 90.  The tie-in shall be extended a 
minimum of one full pipe length from the valve and terminate with an MJ cap or plug and a temporary 
two (2) inch blow-off assembly per Standard Detail QW602 Type B. 
 
Future lines longer than 20 feet must be restrained at all joints or thrust blocked at end cap. 
 
3.7 HYDRANTS 
 
All hydrant assemblies shall be ductile Iron pipe from hydrant valve to hydrant riser. Hydrant valves shall 
be flanged to tee. See Detail QW201 and QW202 for additional installation requirements. 
 
Inspection of rocks or gravel at all hydrants weeps shall be required. Heights must be set such that weld 
mark or bury line, is at finish grade (flange approximately four (4) inches above the finished grade). 
 
All hydrant ports shall remain plugged at all times unless a hydrant meter is in use. The turning of hydrant 
nut is not allowed (exception when blowing-off or settling is being done under the approval of the 
Inspector). Only the gate valve attached to a hydrant meter is to be used for turning water on and off. 
Refer to Hydrant meter agreement form in Appendix C for all other restrictions.  
 
The five and on-half (5½) inch port must be facing the nearest street. 
 
Any fire hydrant run extending over 18 feet shall require a field locking gasket at all joints. 
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IMMEDIATELY PRIOR TO FINAL INSPECTION: 
• A fresh coat of paint will be required for all hydrants except private hydrants. 
• All hydrants shall be oiled in the operating body with Clario Food Grade mineral oil or white 

mineral oil 90. 
• All hydrant cap threads shall be greased using Nevastane HT/AW2. 

 
All fire hydrants located on commercial parcels shall be ordered red. Painting of private hydrants shall not 
be allowed. 
 
3.8 VALVES AND VALVE BOXES 
 
Valves shall be set a minimum of ten (10) feet and a maximum of eighteen feet from any tee, cross or 90 
degree bend with the exception of hydrant valves which shall be flanged to the main line tee.  Regardless 
of selected distance, all valves shall be set a uniform distance from the common fitting unless otherwise 
directed by a representative of the TOQC Water Division. 
 
In addition to the above requirement a full length of pipe is required after the valve. 
 
All inline valves require mechanical joint restraint. 
 
All valves that are tied into live lines are to remain closed at all times and should only be opened with 
approval of the TOQC Water Division. 
 
All valve companion flanges are to be tightened with a standard half inch drive ten (10) inch ratchet 
only.  With no exception shall any other device be used i.e. cheaters, pipes, impact wrenches or 
torque wrenches etc. this is to be done as the pipe is lain and should be back filled as soon as possible 
following a passed inspection. 
 
Valve boxes are to be adjusted to finish grade and have six (6) inch to eight (8) inches of aggregate base 
(crush) between the two pieces. Concrete collar surrounding valve shall be 40 inch diameter class “AA” 
concrete with fiberglass reinforcement. 
 
Valve boxes not set in pavement or curb shall be centered within a six (6) inches thick, two (2) foot 
minimum diameter concrete pad.  
 
Locking lids shall be required in high traffic areas at inspector’s discretion. 
 
All valves require dust plugs. 
 
Tracer wire at valve boxes shall be provided with sufficient extra length so as to extend 12 inches above 
final finished grade in accordance with Standard Detail QW302. 
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3.9 SERVICES AND METERS 
 
Service lines must be inspected prior to back filling. 
 
Final setting of services and boxes shall only be completed after curb has been set or blue top staking of 
final grade is complete. 
 
Meter box shall be set such that the center of the box is three (3) to five (5) feet from the property corner 
and the angle stop valve is 18 inches outside the right-of-way.  See Standard Detail QW403 for 
clarification). 
 
Meter boxes will be vertical and top of box must be at least two (2) to three (3) inches above grade or 
equal to top of curb. See Standard Detail QW403 for clarification. 
 
Water must be energized to system before meters can be installed. 
 
Service Taps shall be a minimum of three (3) feet from the pipe bell. There shall be at least one (1) foot 
between taps. 
 
Taps must be made at a 90-degree angle horizontally from the main. 
 
Existing service lines shall not be reused on new main taps. Existing service lines shall be removed.  New 
service lines shall be installed to main. 
 
3.10 HOT TAPS 
 
A pressure test of 200-psi for two (2) hours on the tapping sleeve is required to be performed before 
cutting into pipe, this can be performed by the Contractor or the company hired to perform the tapping 
service. 
 
All Hot Taps shall be a minimum of three (3) feet from the pipe bell. 
 
The Town’s Inspector must be present when the tapping and retrieval of coupon is being done. 
 
“Cascade variable sleeves” are not allowed. 
 
3.11 JOINT RESTRAINT 
 
The TOQC Water Division requires mechanical thrust restraint instead of conventional concrete thrust 
blocks. Thrust blocks may be allowed if conditions warrant AND approval is specifically granted by the 
Inspector. 
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Thrust blocks if allowed in conjunction with mechanical joint restraint must be isolated from all fittings 
and pipe by a barrier of four (4) pound building felt or approved equal by the Water Division, to facilitate 
future removal if necessary. Thrust blocks must conform to Standard Detail QW503 and shall not be in 
direct contact with bolts, flanges, pipe or iron of any kind. 
 
Mechanical joint restraint shall be used on all main line fittings and fire hydrant runs. Flanged (not 
mechanical joint) fittings are an acceptable method of joint restraint commonly used on fire hydrant 
assemblies and are an acceptable alternative method of joint restraint for fire hydrant runs only. 
 
See Materials section for acceptable joint restraint materials. 
 
Companion flanges are to be tightened with a standard half inch drive ten (10) inch ratchet only.  
With no exception shall any other device be used i.e. cheaters, pipes, impact or torque wrenches etc. 
 
After companion flange has been tightened, restraint bolts should be tightened by hand as tight as possible 
until bolts are uniformly secure around pipe. The restraint bolts can then be broken to ensure a uniform 
clamp and proper seat on pipe. 
 
Once all of the above has passed inspection the Contractor shall backfill immediately. 
 
It may be necessary to install pipe joint restraints or thrust-blocks near fittings as deemed necessary by the 
Inspector, at any time during the installation of the water line in which soil conditions change. 
 
3.12 FLUSHING 
 
Preliminary Flushing: All mains 12 inches and smaller shall be flushed, prior to chlorination as 
thoroughly as possible with the water pressure and outlets available. Additional flushing may be done 
after the pressure test has been completed. 
 
Lines shall be filled slowly with potable water at a maximum velocity of one (1) foot per second while 
venting all air.  Precautions shall be taken to prevent trapping air in the lines. After filling, lines shall be 
flushed at blow-offs and dead ends at a minimum velocity of three (3) feet per second. A minimum of 
three changes of treated water shall be used in flushing operations. Valves shall be closed slowly to 
prevent excessive surges while maintaining positive pressure at all times throughout the new line. 
Flushing water shall be discharged without causing erosion damage, nuisance, or interruption of traffic. A 
special pipeline pig may be required when the necessary flushing velocity cannot be achieved or when 
water needs to be conserved.  The Contractor shall make provisions for launching and retrieving the pig. 
 
If, in the opinion of the TOQC Water Division, the pipe contains dirt that will not be removed during the 
flushing operation the interior of the pipe shall be cleaned, swabbed and/or pigged, as necessary, with a 
0.005 to 0.010 percent chlorine solution. 
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It must be understood that flushing removes only the lighter solids and cannot be relied upon to remove 
the heavy material that may have entered the main during pipe laying.  It is difficult to flush mains 
exceeding a 12- inch diameter, so in such instances the requirements for keeping foreign material out of 
the pipeline prior to and during construction, as outlined above, must be firmly adhered to. 
The couplings, at high points and disinfection points, shall be left exposed during backfilling until testing 
is complete. Couplings and corporation stops shall be left on the mains. 
 
Valve Damage by Foreign Material: Unless proper care and thorough inspection are practiced during the 
laying of water mains, small stones, pieces of concrete, particles of metal, or other foreign material may 
gain access to mains newly laid or repaired. If it is believed that such foreign material(s) may be in the 
main, all hydrants on the line shall be thoroughly flushed and carefully inspected after flushing to see that 
the entire valve operating mechanism of each hydrant is in good condition. 
 
Following chlorination, all treated water in the newly lain pipeline shall be thoroughly flushed until the 
replacement water throughout the new pipeline can be proved, by laboratory testing, comparable to the 
quality of  water served to the public from the existing water system. Prior to sampling for laboratory 
testing, the residual chlorine throughout the length of the pipeline shall be reduced to 1.0 ppm or less. 
Once the required residual chlorine level in the pipeline is achieved, samples shall be taken as outlined 
below. 
 
The Contractor will be responsible  for testing of new water mains. Contractor shall collect samples and 
deliver them to the laboratory for analysis. 

 
State Wide Disinfection 
344 S. Hawes Rd. 
Mesa, AZ 85208 
 

or 
 

 

Test America 
4625 E. Cotton Center Blvd. #189 
Phoenix, AZ 85040

TOQC Water Division will deliver the samples for a fee of $50 per sample.   
 
Samples shall be taken from a tap and riser located and installed in such a way as to prevent outside 
contamination.  Samples shall never be taken from an un-sterilized hose or fire hydrant, because such 
samples will seldom meet bacteriological standards. The number of sampling locations shall be as 
follows: Water lines up to but less than 150 feet in length require one sampling riser installed as near to 
the end as possible; lines 150 feet to 300 feet in length, require two sampling risers, one near each end of 
the line; lines 300 to 3,000 feet in length, require a minimum of three sampling risers. In addition, dead 
ends on main lines should be represented with a sampling riser. 
 
The contractor shall provide the results of analysis to the TOQC.   
 

3.12.1 REPETITION OF CHLORINATION PROCEDURE 
 

Should the initial treatment fail to result in the conditions specified above, the original chlorination 
procedure shall be repeated until satisfactory results are obtained. 
 
Should repetition of the chlorination procedure be required, the installing Contractor may be charged 
for excessive water use. 
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3.13 PRESSURE AND LEAKAGE TESTING 
 
Pressure and leakage testing shall be performed only after the pipeline has been properly filled, flushed, 
and purged of all air. The specified test pressure shall be applied by means of an approved pumping 
assembly connected to the pipe in a manner satisfactory to the Inspector. 
 
The pressure gauge used for testing purposes shall have a maximum pressure limit of 300 psi. 
 
During the pressure test, all hydrant valves shall be closed. 
 
Test pressure shall be maintained at 200 psi for two (2) hours.  If the pressure test is done separately from 
the leakage test, a time duration of one (1) hour will be required for the pressure test and two (2) hours for 
the leakage test. If necessary, the test pressure shall be maintained by additional pumping for the specified 
time. 
 
The Contractor shall furnish the gauges and measuring device for the leakage test, pump, pipe, 
connections, and all other necessary apparatus, unless otherwise specified, and shall furnish the necessary 
assistance to conduct the test. 
 
Leakage is defined as the quantity of water that must be supplied into the tested pipe section  in order to 
maintain a pressure within 5 psi of the specified leakage test pressure after the pipe has been filled with 
water and the air in the pipeline has been expelled. No installation will be accepted if the leakage is 
greater than that determined by the following formula: 

 
L = ND√P 
      7,400 

 
 Where:  L = allowable leakage in gallons per hour 
   N = number of joints in the length of pipeline tested 
   D = nominal diameter of the pipe in inches 
   P = average test pressure in psi. 
 

When testing against closed metal seated valves, an additional leakage per closed valve of 0.078-gph/in of 
nominal valve size shall be allowed. 
 
All visible leaks shall be repaired regardless of the amount of leakage. 
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3.14 DISINFECTING 
 
Chlorine shall be used to disinfect all new water mains. 
 

3.14.1 METHODS OF APPLYING CHLORINE 
 

Any of the following methods of chlorine application (arranged in order of preference) may be used, 
subject to the approval of the Engineer. 

• Direct chlorine feed 
• Calcium or sodium hypo chlorite and water mixture 
 

3.14.2 CHLORINE-BEARING COMPOUNDS IN WATER 
 

On approval of the Engineer, a mixture of water and chlorine-bearing compound of known chlorine 
content may be substituted for liquid chlorine. 
 
The chlorine-bearing compounds that may be used are: Calcium hypochlorite, and sodium 
hypochlorite. 
 
Any chlorine product must be ANSI / NSF Standard 60, 61 approved and in accordance with Arizona 
Administrative Code R18-4-119. 
 
Preparation of Mixture: High-test calcium hypochlorite must be prepared as a water mixture for 
introduction into the water mains. The powder should first be made into a paste and then thinned to 
approximately a one (1) percent chlorine solution (10,000-ppm).   
 

3.14.3 POINT OF APPLICATION 
 

The point of application can be done in two ways: 
Method One: point of application of the chlorinating agent is at the beginning of any valve section of 
the pipeline extension and through a corporation stop inserted in the top of the newly lain pipe. The 
water injector for delivering the chlorine-bearing water into the pipe should be applied from a tap on 
the pressure side of the gate valve controlling the flow into the pipeline extension. 
 
Method Two: at the nearest service line located closest to point of entry to new system. 

 
3.14.4 RATE OF APPLICATION 
 

Water from the existing distribution system or other source of supply shall be controlled so the rate of 
flow shall not exceed 500 gpm, unless approved by the TOQC Water Division, through a suitable 
measuring device into the newly lain pipeline during the application of chlorine. The rate of chlorine 
solution’s addition to the water flow should be in proportion, such that the residual chlorine  in the 
newly lain pipe shall be at least ten (10) ppm after standing in the pipe for 24 hours..  This may be 
achievable with the addition of 50 ppm chlorine to the water flow, although some conditions may 
require more. 



TOWN OF QUEEN CREEK SECTION 3 
DESIGN AND CONSTRUCTION STANDARDS MANUAL PAGE 38 

For lines 12 inches in diameter or less, the flow rate of water into the line that needs to be treated can 
be determined by starting with the line full of water and measuring the rate of discharge at the hydrant 
located at the end of the pipe farthest away from the point of chlorine application. 
 
For lines larger than 12 inches in diameter, the disinfecting procedure is generally started with the line 
empty. 
 

3.14.5 CHLORINE RESIDUAL 
 
Before being placed in service, all new mains and repaired portions of, or extensions, to existing mains 
shall be chlorinated so that a chlorine residual of not less than ten (10) ppm remains in the water after 
24 hours standing in the pipe. 
 

3.14.6 PREVENTING REVERSE FLOW 
 

Valves shall be manipulated so that the strong chlorine solution in the line being treated will not flow 
back into the line supplying the water. Valves are to only be operated by employees of TOQC 
Water Division. 
 

3.14.7 RETENTION PERIOD 
 

Treated water shall be retained in the pipe long enough to destroy all spore-forming bacteria.  This 
period should be at least 24 hours and should produce no less than ten (10) ppm residual chlorine at the 
outermost end of the line at the end of the retention period. 
 
NOTE:  If the circumstances are such that less than a 24 hour retention period must be used, the 
chlorine concentration shall be increased to 100 ppm.  Under these conditions, special care should be 
taken to avoid chlorine corrosion of pipes, valves, hydrants and other appurtenances. 
 

3.14.8 CHLORINATING VALVES AND HYDRANTS 
 

In the process of chlorinating newly lain pipe, all valves or other appurtenances shall be operated while 
the pipeline is filled with the chlorinating agent. 

 
3.15 AS-BUILT PLANS 
 
The Developer will be held responsible for submitting as-built drawings that are accurate, complete and 
delivered in accordance with Section 1.7.9 of these standards. 
 
The Town’s Inspector shall periodically verify that the Contractor is in possession of and updating as 
necessary as-built drawings that document all improvements not constructed according to plan.  
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3.16 FINAL ACCEPTANCE LETTER AND WARRANTEE PERIOD 
 

Final Acceptance by the Water Division shall be granted after all testing is successfully completed, 
Punch-list items are complete and as-built information is provided to the satisfaction of the Water 
Division. In addition a completed main line extension agreement is required. 
 
The Water Division shall provide a Final Acceptance Letter to the Contractor.  
 
Contractor’s One Year Warranty Period shall begin from the date of the Final Acceptance Letter. 
 
For partial completions due to construction phasing, a bond may be required in the amount necessary to 
complete the work. The one (1) year maintenance period does not begin until such work is completed and 
the bond is extinguished. 
 
AOC must be completed prior to Final Acceptance, if an ATC has been granted.
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SECTION 4 -  WATER SYSTEM MATERIALS 
 
Any material not called-out shall conform to the latest MAG Standards and Specifications at the time of 
submittal. 
 
All materials within the potable water distribution system shall be lead free per Section 1417 of the Safe 
Drinking Water Act (42 U.S.C. 300g-6) as amended by “The Reduction of Lead in Drinking Water Act” 
January 15, 2010.  
 
4.1 PIPE 
 
"Ultra-Blue" Molecularly Oriented PVC Pressure Pipe (PVCO), IPS O.D.’s in 6-inch to 12-inch sizes, 
PC235 or approved equal conforming to ASTM F1483 and AWWA C909 is the preferred water pipe of 
the TOQC Water Division.  
 
Class 350 ductile iron pipe shall be used for all construction requiring the use of ductile iron pipe.  Ductile 
iron pipe may be required in cases where pipelines could be subjected to heavy external loads.  Most 
notably, these include, but are not limited to, deep pipelines and pipelines in the roadway alignment 
which would be exposed to heavy construction vehicle loads prior to final cover or paving.  Ductile iron 
pipe is also required on all dipped sections of water lines as specified in Section 2.2.2 of these standards 
and fire hydrant runs.  Ductile iron pipe shall meet the requirements of ANSI/AWWA C150/A21.50 and 
ANSI/AWWA C151/121.11.  Rubber gasket joints shall meet the requirements of ANSI/AWWA 
C111.121.11.  Outside coating shall be an asphaltic coating approximately one mil thick.  Pipe shall be 
cement-mortar lined per ANSI/AWWA C104/A21.4. 
 
For some applications high density polyethylene pipe (HDPE) may be used with prior approval of the 
Water Division.  HDPE pipe shall meet the requirements of AWWA C906 and ASTM F714 (sizes > 4-
inch).  DR 11, working pressure = 160 psi, 80 psi surge allowance. 
 
Fire line connection off of service lines (four inches and larger), and all hydrant connections shall be 
constructed of ductile iron pipe, minimum Class 350 or equal to or greater than the supply line class.  
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4.2 HYDRANTS 
 
Acceptable fire hydrant manufacturers and types are as follows: 

Table 4.2.1 – ACCEPTABLE HYDRANTS 

Manufacturer Model 

Waterous WB-67 

Mueller Super Centurion 200 

Kennedy (no number) 

AVK 27/00 Dry Barrel, Modern Style pumper nozzle size 

US Pipe Sentinel 250 

 
All hydrants shall be dry barrel type hydrants. 
 
All hydrants shall conform to the following specification: 

NST Hydrant OL (Open Left) with six (6) inch MJ Shoe 
1½ inch Pent Operating Nut 
(2) - 2½ inch NST Hose Nozzle 
(1) - 4½ inch NST Pumper Nozzle 
Painted Yellow 

 
Hydrant Paint shall be PP6 Safety Yellow.  For private hydrants, the hydrant shall be ordered red.  
Painting of private hydrants shall not be allowed. 
 
4.3 VALVES AND VALVE BOXES 
 
Acceptable valve manufacturers and valve types are as follows: 

Table 4.3.1 – ACCEPTABLE VALVES AND VALVE BOXES 

Manufacturer Model 

Waterous 500 

Mueller A-2360 Resilient Wedge 

Ford Resilient Wedge 

Kennedy Resilient Seat 

AVK Series 25/ resilient wedge 

 
Valve boxes shall be Type “C” with a drop in lid.  Locking lids shall be required in high traffic areas at 
inspector’s discretion. 
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4.3.1 VALVE BOX DEBRIS PLUGS 
 

All valves require a valve box debris plug.  Acceptable Valve Box Debris Plugs are Mud Plug by 
InFact Corporation. 
 

4.4 FITTINGS 
 
Fittings shall meet the requirements of ANSI/AWWA C110/A21.10 and/or AWWA C-153.  Acceptable 
fitting manufacturers are Tyler, Sigma and Star.  Acceptable fitting types are as follows: 

Table 4.4.1 – ACCEPTABLE FITTINGS 

Type Standard 

Mechanical Joint C110 & C153ssb 350psi 

Flange C110 

 
Fittings shall be cement-mortar lined, asphalt coated and domestic. 
 
All reduction in pipe sizes shall be made using small end bell (SEB) or large end bell (LEB) reducers 
unless specifically allowed otherwise by the Water Division. 
 
4.5 TAPPING SLEEVES 
 
Tapping sleeves shall be installed per the manufacturer’s specifications. 

 
4.6 SERVICES AND METERS 
 
All Brass fittings shall be one of the following:  

Table 4.6.1 – ACCEPTABLE BRASS FITTINGS 

Brand 

Mueller 

Waterous 

Ford 

A.Y McDonald  

 
Service lines shall be type K Copper tubing made in USA.  Alternate material service lines may be 
allowed only with the permission of the Inspector. See Standard Detail QW403. 
 
All service pipe from corp stop to angle stop shall be one inch diameter unless otherwise approved by the 
TOQC Water Division. 
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All angle stops and corp stops must be “Ball Valve” type.   
 
Meter boxes shall be as follows: 

Table 4.6.2 –ACCEPTABLE METER BOXES 

Meter Size Meter Box 

¾ & 1-inch #2 concrete with 
bent steel lid/w hole 

1 1/2-inch           
B/O 

#2 concrete with 
bent steel lid/w hole 

2-inch #3 concrete with 
bent steel lid/w hole 

 
4.7 JOINT RESTRAINT 
 
Thrust blocks are NOT allowed without prior approval.  If approved by the Water Division, thrust blocks 
must conform to TOQC Standard Detail QW503.  Direct contact between concrete and bolts, flanges or 
iron shall not be permitted. 
 
Hydrant lines may use field locking gaskets. 
 
Field assembled joint restraint systems are to be used on all main line fittings, including hydrant lines, 
unless fully flanged.  Acceptable materials are as follows:  

Table 4.7.1 – ACCEPTABLE JOINT RESTRAINTS 

Manufacturer Model 
Standard 
Meeting Color 

EBBA PVC-2000 series 4 inch to12 inch pipe 
ASTM 

F1674-96 
Brown 

EBBA Ductile Iron 1100 series 
AWWA 
C151/ 

A21.51 
Black 

Star Pipe Products PVCGRIP 3500 series 360-degree Restraint 
System 

ASTM 
F1674 

Brown 

TUFGrip TUFGrip PVC TLP* 
ASTM 

F1674-5 
Red 

TUFGrip MJ TUFGrip TLD*  Black 

Tyler Union 
PVC Pipe Restrainer 300C DIOD           

Serrated Clamp (4 inch to 24 inch sizes) 
ASTM A536 Black 

SIGMA 
SIGMAFLANGE model SFA                                   

Restraint Flange Adaptor 
ASTM A536 Red 

SIGMA 
ONE-LOK Series SLC Mechanical Joint 

Restraining Gland 
ASTM 
D2241 

Silver 

                                                                        *Need to remove washer after installation. 
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4.7.1 BELL RESTRAINTS 
 

Bell restraints shall be Star only. 
 
4.8 AIR/VACUUM RELEASE VALVE 
 
Acceptable combination air valves are as follows: 

Table 4.8.1 – ACCEPTABLE COMBINATION AIR VALVES 

Manufacturer Size Model 

Val-Matic 1 inch 201C.2 

Val-Matic 2 inch 202C.2 

ARI Flow Control 
Accessories 2 inch D-040 

ARI Flow Control 
Accessories 2 inch D-0960-CHF 

 
4.9 DOUBLE CHECK DETECTOR CHECK ASSEMBLY WITH METER 
 
All connection points to the Water Division’s system from a commercial site with a private fire service 
main will require check valves per Standard Detail QW204 and Section 2.4.  Check valves shall be one of 
the following or pre-approved equivalents: 

Table 4.9.1 – ACCEPTABLE CHECK VALVES 

Manufacturer Model 

FEBCO 876 / 876V 

Watts Regulator Company 700 Series 709DCDA with meter 

Wilkens 450DA or 350ADA with meter 

 
Additional Requirements: 

• No RP device will be allowed unless system is designed by a qualified professional. 
• Double check detector assemblies with bypass meter shall be UL listed or Fire Marshall approved 

for fire protection use, and they shall be as approved USC Foundation for cross-connection 
control and hydraulic research. This assembly is to be used for pollution hazards only as per 
recommended in the AWWA-M14 manual. 

• OS&Y valve shall be approved for fire protection use and installed per NFPA #24. 
• On single riser systems, the OS&Y valve assembly shall be signed as a riser control valve with 

two (2) inch letters in a color contrasting to that of  the background sign color. On multi riser 
systems, additional PIV’s may be required to be installed as riser control valves. 
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• The entire assembly shall be secured with chain and lock or supervised per NFPA #13 
 

• All piping, valves, fittings, and appurtenances downstream of the service line side are Town 
jurisdiction. 

 
4.10 TRACER WIRE 
 
Tracer wire shall be copperhead reinforced tracer wire #12 AWG and shall be purchased in minimum 
2500 foot rolls to minimize the need for splicing. 
 
Approved connections shall be made using DS-100, DS-400 and DS-500 Hughes Dri-Splice wire 
connectors. 
 
Soloshot Extra High Strength #12 AWG shall be used for dips and bores. 
 
4.11 PRESSURE REDUCING VALVES 
 
Pressure reducer valves may be installed after the water meter on private property.  
 
Acceptable pressure reducing valves are as follows: 

Table 4.11.1 – ACCEPTABLE PRESSURE REDUCING VALVES 
Manufacturer Size Model 

Wilkins ½ inch, ¾ inch, 1 inch 70 
Watts ½ inch, 1 inch Series N55B-M1 
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SECTION 5 - WASTEWATER SYSTEM DESIGN 
GUIDELINES 

 
Design shall conform to this manual, ADEQ, MCESD, MAG Section 745-PVC Sewer Pipe and Fittings, 
and Federal standards and regulations.  
 
5.1 FLOW REQUIREMENTS 
 
Sewer flow criteria, specific to the Town was developed in the Interceptor Sewer Modeling & Wastewater 
Master Plan, July 2011.  The master plan was reviewed and accepted by MCESD for use in sizing future 
sewer facilities within the Town. 
 

Table 5.1.1 – FLOW CRITERIA 

Flow per Capita 75 gpcd 

Land Use Density Actual Project Density                   
(Or Number of Units) 

Persons per Dwelling Unit 2.7 persons/du 

Peaking Factors Used Per ADEQ                   
Table 1, R18-9-E301D 

 
5.2 PIPE 
 
All sewer lines shall be parallel to property lines or the center line, or as close to parallel as possible. 
They shall be located 6 feet from centerline and not cross centerline except in special cases approved by 
the Town. All sewer lines shall have at least four (4) feet of cover.  
 

5.2.1 ALIGNMENT 
 

Mains must be within the Town or County right-of-way, or in a utility easement (Section 5.9) with 
Town’s prior approval.  
 
Mains shall be located primarily on the south and west side of roadways. It is not permissible to cross 
back and forth across the centerline of a winding street to meet the criteria. 
 
In areas where the water main is present, the sewer main shall be located on the opposite side of the 
roadway whenever possible, and it shall maintain a minimum 6 foot wall to wall separation per ADEQ 
Bulletin 11 Chapter IV Section B and Standard Detail QW605-4. 
 
Sewer lines shall be extended to the boundaries of the plat to provide service connections to abutting 
un-subdivided land. A stub-out must be shown at each manhole adjacent to undeveloped property. 
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Wherever possible, there shall be no 90-degree bends in the sewer mains on pipes 15 inches or larger. 

 
5.2.2 SEPARATION 
 

Reference ARS R-18-5-502, water and sewer mains shall be separated in order to protect public water 
systems from possible contamination. All distances are measured perpendicularly from the outside of 
the sewer main to the outside of the water main. Separation requirements are as follows: 
 

1. A water main shall not be placed: 
 
a. Within 6 feet, horizontal distance, and below 2 feet, vertical distance, above the top of a 

sewer main unless extra protection is provided. Extra protection shall consist of 
constructing the sewer main with mechanical joint ductile iron pipe or with slip-joint 
ductile iron pipe if joint restraint is provided.  
 

b. Within 2 feet horizontally and 2 feet below the sewer main. 
 

Minimum separation of water lines from sanitary sewer and reclaimed water lines shall be as 
specified by Standard Detail QW605-1.  Water lines shall always be above sewer mains and laterals. 
 
5.2.3 DEFLECTION 
 

Maximum allowable deflection at pipe joint is 5 percent per MAG Section 615.11.C. 

5.2.4 SLOPE 
 

Sewer lines require a minimum slope according to size. Sewer lines slopes shall conform to these 
standards set forth in ADEQ Bulletin 11 Chapter IV Section D. 
 
Service laterals require a minimum slope of one (1) to two (2) percent. 

5.2.5 MATERIAL 
 

PVC SDR-35 is the preferred sewer pipe of the Town of Queen Creek Sewer Division.  See Section 
7.1.1, PVC.  Alternative pipe materials and/ or thicknesses may be required in cases where pipe lines 
could be subjected to heavy external loads.  Most notably these include, but are not limited to, deep 
pipe lines, pipe lines in the roadway alignment which would be exposed to heavy construction traffic 
prior to paving, and point loading.  The Engineer shall submit calculations supporting the selected pipe 
material and thickness. 

 
Ductile iron pipe per Section 7.1.3 shall be used for extra protection at water and sewer crossings and 
wash/ channel crossings.  See Section 5.2.2 for separation requirements. 
 
Sewer pipe material changes shall occur at manholes.  The entire run manhole to manhole shall be the 
same pipe type.  “Fernco” or similar pipe couplers shall not be used. 
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5.3 SERVICE LATERALS 
 

Service laterals shall be installed per the Town’s standards Detail QS430.  Where service laterals cross 
water mains, the lateral shall cross under the water main with one (1) inch minimum vertical separation.. 
 
Service laterals to platted lots within the subdivision shall be placed to the right-of-way line or the public 
utility easement, whichever is greater.  Service laterals shall be centered on the front property line. 
 
Service laterals require a minimum cover of three (3) feet at the property line or easement line. 
 
For mains up to 12 inches, a maximum of two (2) four (4) inch service laterals may go directly into a 
manhole, with a minimum separation of two (2) feet, and the inverts shall match invert of service lateral 
to top of highest incoming pipe.  
 
Tracer wire shall be installed from main line to house on all services. The tracer wire will be #12 AWG 
wire, with no splicing allowed.  
 
All abandoned sewer taps must be capped.  

5.4 GREASE INTERCEPTORS 
 

An interceptor is required for all food preparation establishments, including, but not limited to: 
restaurants, cafeterias, fast food outlets, schools, hospitals, churches, and day care centers, which connect 
to the Town’s sewer collection system. The minimum size allowed is 500-US gallons and the maximum 
size is 1,500-US gallons, unless written approval from the Wastewater Division is granted prior to 
construction.  The following design guidelines apply: 

• Gang interceptors are not allowed. 
• Three chamber concrete units or engineered units are allowed with prior approval from the 

Wastewater Division.  
• Covers must have an appropriate traffic rating and must NOT be marked with any wording to 

indicate it is owned by the Town. 
• See Standard Detail QS445 for grease interceptor details. 
• Interceptor sizing as follows: 

− For the purpose of interceptor sizing, a value of 3 gallons per minute (gpm) is assigned 
for each connec ted fixture unit determined from application of Table 7-3 or Section 702. 
(Fixture and pipe size shall be as required elsewhere in the 2006 Uniform Plumbing 
Code) 
Alternative: The actual maximum waste flow rate of individual fixtures may be 
substituted for the standard three (3) gpm per fixture unit flow rate when substantiated by 
engineering calculations and manufacturer’s data for such individual, specified fixtures. 

− Floor sinks and trench drains (trough drains) are assigned fixture unit values based upon 
trap and trap arm sizes or as shown in UPC Table 7-3. 

− Interceptors shall have a minimum number of compartments, capacity and retention time 
per Tables 5.4.1A and 5.4.1B. 
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Table 5.4.1A – MINIMUM GREASE INTERCEPTOR SIZE 
Number of Compartments Minimum Interceptor 

Size 

2 500 gallons 

3 750 gallons 

Table 5.4.1B – MINIMUM RETENTION TIME 
System Has Garbage Disposal Minimum Retention Time 

No 12 minutes 

Yes 17 minutes 

 
• Grease Interceptor Sizing Example: 

 
A grease interceptor installed to receive wastes from multiple fixtures including: one (1) 
dish washing machine floor sink, a grease extracting hood, one (1) tilt kettle floor trough, 
one (1) mop sink, a three (3) compartment pot sink, one (1) pre-rinse sink with disposal, and 
four (4) floor drains.  No solids interceptor is used; therefore a 17 minute retention time is 
required. 

 
Step 1 - Determine the Hydraulic Loading of each Fixture in Fixture Units (FU) 

1. Dish machine receptor (floor sink) with four (4) inch trap and trap arm = eight 
(8) FU (See Section 702) 

2. Grease exacting hood receptor [two (2) inch floor sink] = three (3) FU (See Table 
7-3) 

3. Tilt Kettle trough [minimum two (2) inch trap and trap arm] = four (4) FU (See 
Section 702) Mop (service) sink = three (3) FU (See Table 7-3) 

4. Three (3) compartment commercial sink = three (3) FU (See Table 7-3) 

5. Pre-rinse sink with garbage disposal [two (2) inch trap and trap arm] = four (4) 
FU 

6. Four (4) Floor drains x two (2) FU each = eight (8) FU 
 

Step 2 - Establish the Total Hydraulic Loading on the Interceptor in Fixture Units  
8 FU + 3 FU + 4 FU + 3 FU + 4 FU + 8 FU = 33 Fixture Units 
 

Step 3 - Determine the Minimum Size Interceptor Required in Gallons 
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The 17 minute retention time applies to all fixtures even though all fixtures may not 
discharge simultaneously.  
(33 FU) x (3 gpm) x (17 minute) retention time = 1683 gallons minimum capacity 
required 

 
Solution 

 
Choose the next larger available size 3-compartment interceptor (i.e.: 1700, 1750, 
1800, or 2000 gallon capacity) 
 

5.4.1 GREASE TRAPS 
 

Traps are allowed only when there are four or fewer fixtures used for food preparation. Establishments 
that may install a grease trap in lieu of an interceptor may include delicatessens, sandwich shops, pizza 
take-outs, and ice cream parlors. A grease trap shall be installed whenever a three compartment sink is 
required by Maricopa County or a dishwasher is installed.  

• The minimum size allowed is 50-gpm, with a 100-lb grease capacity.  
• A vented flow restriction device is required upstream of the trap.  

5.5 MANHOLES 
 
All sanitary sewer manholes shall be polymer, five (5) feet diameter, with 30- inch lids, per Standard 
Detail QS420 
 
Manholes shall not be located in a retention basin.  
 
Manholes shall be installed at:  

• All changes in grade 
• All changes in alignment 
• At all main line sewer pipe connections 
• At all connections where the sewer line size changes 
• At lateral connections from some commercial buildings (at the Town’s discretion) 
• And at distances not exceeding the following: 
• All dead-end lines that will not be extended by planned future phases, require a manhole at the 

end of the line.   

Table 5.5.1 – MANHOLE SPACING 
Pipe Size (inch) Maximum Manhole Spacing (feet) 

8-60 500 

 
When different size lines enter a manhole, match inverts. 
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Manholes require no drop across the base when the angle of the incoming and outgoing pipe is straight to 
ten (10) degrees.  Manholes require a minimum 0.1 foot of fall across the base when the angle of the 
incoming and outgoing pipe is between 10- 90-degrees (Refer to image below). Angles above 90-degrees 
are not permitted. 

 
Whenever there is a difference in the inverts of a main line more than five (5) feet, the manhole shall 
conform to Standard Detail QS431 – Drop Sewer Connections.  

 
Whenever a manhole is required to have a watertight cover it shall conform to the Standard Detail QS422. 
A manhole is required to have a watertight cover when it is surcharge or sump condition or where the 
Town determines it is necessary. 
 
The top of the manhole cone shall be installed two feet below the future road grade.  Temporary grade 
rings may be stacked greater than the 24-inch maximum as approved by the Town Inspector. 
 
 

5.5.1 INDUSTRIAL WASTE MANHOLE 
 

Industrial Waste manhole shall be required at the outfall point of commercial and industrial sites that 
require flow measurement.  The wastewater division shall determine applicability for sites (See 
Standard Detail QS424). 
 

5.6 MAIN LINE CLEANOUTS 
 
Main line sewer cleanouts shall not be used within the public right-of-way. 

5.7 LIFT STATIONS 
 
Lift stations shall be a “package plant” design with written approval by the Wastewater Division before 
installation. 

5.8 FORCE MAINS 
 
Sewer force mains shall be constructed of ductile iron pipe. 
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5.9 EASEMENTS 
 
When a sewer main must be installed outside of the public street right-of-way, it must be approved by the 
Wastewater Division prior to plan submittal and include written documentation from the property owner 
granting necessary easements and access.  
 
Minimum easement width is 20 feet with access for trucks and equipment to maintain and repair the 
system, subject to approval based on sewer depth and future maintenance. 
 

Easements shall be free of obstructions, shall not be located in a fenced area, and shall at all times be 
accessible to Wastewater Division service equipment such as trucks, backhoes, etc. Areas in question shall 
be approved in writing by the Wastewater Division. 
 
The easement shall be on the construction plans and shall include a legal description signed and sealed by 
a surveyor registered in the State of Arizona. 
 
If an easement or right-of-way dedication or abandonment is required by separate instrument, the 
following exhibits and/or information must be provided with the easement document: 

• Subdivision name 
• Type of easement 
• Reason it is required 
• Vicinity map with major cross streets 
• Legal description sealed by a RLS  
• A Detail or Plot Map showing the easement or R/W location and alignment with dimensions and 

bearings, true Point of Beginning, Section, Township and Range. 
• Current Title Report 

5.10  ODOR TANK 
 
The Wastewater Division controls sewer odor with chemical injection.  The Wastewater Division shall, at 
their discretion require a development to provide land and/ or a fully equipped odor tank site (See 
Standard Detail QS44). 
 

5.11 AUTO FLUSHING DEVICE 
 
The Wastewater Division controls sewer odor with automated flushing devices.  The Wastewater 
Division shall at their discretion require auto flushing devices to be installed throughout the site (See 
Standard Detail QS443). 
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SECTION 6 - WASTEWATER SYSTEM CONSTRUCTION  
 
The Contractor shall stay fully informed of all Federal and State laws, County and Town Ordinances, 
regulations and codes which in anyway affect the conduct of the work. The Contractor shall at all times 
observe and comply with all such laws, ordinances, regulations and codes, and shall protect and 
indemnify the Contracting Agency and its representatives against any claim or liability arising from or 
based on the violation of such, whether by himself or his employees. All construction shall be in 
accordance with the latest DESIGN and CONSTRUCTION STANDARDS MANUAL of the TOWN of QUEEN 
CREEK UTILITY SERVICES DEPARTMENT, construction not specifically addressed in that manual shall be 
completed in accordance with the latest edition of MAG Standard Specifications and Details at the time 
this construction permit was applied for. The Town’s Inspector shall have final authority on all matters 
related to installation, repair and/or maintenance of the Town’s sanitary sewer collection system. 
 
All excavations shall comply with the requirements of OSHA Excavation Standards 29 CFR, Part 1926, 
Subpart P and/or MAG Section 601 and 603 for HDPE pipe. Under no circumstances will workers be 
allowed in a trench without proper shoring and excavation methods.  
 
All deviations from MAG and OHSA shoring and excavation requirements shall require submittal of a 
copy of the Contractor’s details (with Engineer’s stamp).  The details shall be furnished to the Town 
Engineer staff at least 24 hours prior to beginning excavation. 
 
The Contractor’s Field Representative shall remain on-site during construction activities and inspections. 
The Town’s Inspector will deal with the Field Representative only, unless prior approval is granted by the 
Inspector. 
 
6.1 GUIDELINES / RESPONSIBILITIES 
 

• The Contractor is responsible to conform to the Town’s Design and Construction Standards 
Manual, local, state, and federal regulations including those set forth by MAG, OSHA, and the 
EPA and any other applicable authorities with regard to environmental, health, and safety during 
all work. 

• Confined space entry, flow diversion and/or bypass plans shall be presented by the Contractor as 
necessary before work can begin. 

• Asphalt replacement will be done in accordance with MAG specifications and the Town’s 
Engineering Standards with the Inspector’s approval.  

• Contractor shall warrant all work against defects in material and workmanship for a period of one 
year starting on the date of Final Approval Letter issued by the Town, with the exception of 
manhole coatings which require a five (5)-year warranty and composite manholes which require a 
20-year warranty.  

• Contractor shall be responsible, upon receipt of a written notice, for repair of defects and/or 
damages caused by those defects that occurred during the warranty period at their own expense 
and without cost to the Town. 
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6.2 PRE-CONSTRUCTION MEETING 
 
Before any construction or installation of main lines can begin, a pre-construction meeting between the 
Developer, Contractor’s Field Representative and the TOQC Water Division is required.  One set of fully 
approved plans, ATC or “ATC Not Submitted Letter” and a pdf of all plans on a CD shall be submitted to 
the TOQC Wastewater Division prior to scheduling the meeting. 
 
The Contractor’s Field Representative for the project shall attend the pre-construction meeting 
WITHOUT EXCEPTION or the meeting will be cancelled.   
 
The Contractor shall contact the TOQC Wastewater Division at least 48 hours prior to beginning 
construction to schedule a pre-construction meeting. 
 
6.3 CONSTRUCTION WATER  
 
It is TOQC policy to require the use of a fire hydrant meter by the Contractor to obtain construction 
water. The Contractor shall complete a hydrant meter agreement (See Appendix C).  The Contractor shall 
obtain a fire hydrant meter from the Water Division Office and pay all necessary fees and water bills. 
There is usually a waiting list for hydrant meters so some upfront planning should be considered. 

 
6.4 INSPECTIONS 
 
It is not the function of the Town’s Inspector to educate or otherwise instruct Contractor personnel on 
how to perform the work - THIS INCLUDES TESTING. Competent personnel shall be on-site at all 
times depending on the work at hand. 
 
The Contractor must call 24 hours in advance to request an inspection. 
 
Separate inspections are required for trench bottom preparation and for the haunches area of the pipe. 
 
A copy of the Bill of Lading must be given to the Inspector once said material has reached the site but 
prior to installation. 
 
A Contractor’s field representative must accompany the Inspector during all inspections and have the 
ability to communicate in fluent English. 
 
An approved set of plans must be on site at all times and readily available to the Inspector. 
 
Any failed inspection must be re-inspected prior to backfilling. 
 
When starting a new job, it is recommended that an Inspector be on site so that crews get comfortable 
with the proper procedures for installing pipe in accordance with Wastewater Division requirements. 
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Contractor will perform all Blue-Staking for subcontractors and utility companies prior to final walk 
through. The TOQC Wastewater Division will assume Blue-Staking responsibility of all sewer lines once 
the final walk-through has been performed and signed off by the Inspector. 
 
Contractor is responsible for warranting the construction for one (1) year after final acceptance. 
Conditions of final acceptance are located in Section 6.14.  
 
Any changes or repairs to the plans must be approved before hand and inspected by the Inspector. Failure 
to follow this procedure will make the Contractor liable for taking over full warranty of the entire project 
whether related to repair or changes, and may result in a longer warranty period.  
 

6.4.1 REQUIRED INSPECTIONS 
 
• All connections to existing facilities 
• Trench bottom preparation 
• Haunch consolidation 
• All trench after placement of shading material 
• All manhole base sub-grade after compaction and pipe installed with water stops on  
• Verification of fall across manhole base prior to setting cone 
• All stub-out plugs prior to backfill 
• All service laterals prior to backfill 
• All utility crossings prior to backfill 

6.5 LAYING PIPE 
 
Prior to any construction, the first manhole downstream from any existing live sewer main shall be 
plugged on the downstream side of the manhole, these plugs shall be maintained in place until all testing 
has been accepted by the Inspector and the Contractor shall verify elevation and location of the sewer 
main stub-out before proceeding with sewer excavation. 

• All trench excavation, backfilling and compaction shall be in accordance MAG Uniform 
Standards Section 601 and/or OSHA Excavation Standards 29 CFR, Part 1926, Subpart P. 

• Pipe alignment shall be in compliance with plans. 
• Caution tape shall be placed over all sewer mains, three (3) feet above the pipe or as approved by 

the Inspector. 
• Trenches shall not be backfilled until pipe, bedding, and placement of tracer wire have been 

approved by the Town’s Inspector. The pipe can be center loaded only to prevent movement of 
pipe after placement of wire. 

• All mains are to have water stops at every inlet and outfall of every manhole per MAG Section 
615.6.2. 

• Minimum slope per ADEQ Bulletin 11 Chapter IV Section D, no exceptions. 
• Couplers must be solid sleeve type - “Fernco” couplers may not be used. 
• Sewer pipe material changes shall occur at manholes.  The entire run manhole to manhole shall 

be the same pipe type.   
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6.5.1 BEDDING MATERIALS 
 

ABC Granular Material per MAG Specifications Section 702, six (6) inch minimum below pipe to one 
(1) foot above pipe.   

6.6 BACKFILL REQUIREMENTS 
 

• Trenches shall not be backfilled until pipe and bedding are approved by the Inspector. 
• Contractor may “center load” pipe only after approval from the Inspector to backfill. 
• Bedding shall be consolidated in the haunch area of the pipe. 

6.7 COMPACTION REQUIREMENTS 
 
MAG Specification Section 601, Table 601-2, minimum trench compaction densities are as follows: 

• Type one (1) shall be 95 percent for granular backfill in all cases, except the top two (2) feet 
which shall be 100 percent; and 95 percent for non-granular backfill in all cases.  

• Type two (2) shall be 90 percent compaction in all cases except the pipe zone, which shall be  
ABC material per MAG Specifications Section 702 compacted to 100 percent from six (6) inch 
minimum below pipe to one (1) foot above pipe. This will be done in two (2) lifts per MAG 
Specifications Section 615.4.  

 
Additional Requirements: 

• Bedding for manhole bases shall be six (6) inch ABC compacted to 95 percent or as approved by 
Utility Director. 

• Compaction tests taken around structures shall be taken as close as possible to the structure. 
• Backfill around manholes will be done in maximum two (2) foot lifts. 
• Moisture control range for compaction tests on non-granular soils shall be determined by standard 

proctor test AASHTO T99 or ASTM D698, and not deviate more than minus three (-3) percent to 
plus two (+2) percent from optimum moisture unless otherwise noted on approval geotechnical 
report.  

• The Town’s Inspector, on an as needed basis, may require additional material testing and/or 
sampling at his/her discretion. 

• All testing personnel shall be certified for the required tests to be performed.  Documentation of 
the certifications for each onsite testing technician must be supplied to the Town’s Inspector prior 
to performing any tests. 

• A geotechnical trainee shall be under the direct supervision of a certified testing technician at all 
times. 

• The Contractor shall be responsible for all necessary barricading, trench shoring, and safety 
requirements needed by testing personnel to perform the required tests as needed. 

• It is mandatory that the testing technician or the testing company notify the Town’s Inspector on 
the same day of any failed test relating to trench backfill, sub grade, concrete, ABC, or asphaltic 
concrete.  Verbal testing updates shall be given to the Town’s Inspector on at least a weekly basis 
to discuss any concerns and review documentation. All field reports shall be provided to the 
Town’s Inspector weekly. 
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• Additional testing will be required when sloping or benching of trenches is used.  One additional 
test per lift per 500 feet will be required for every four (4) feet of additional trench width. 

• All trench backfill compaction tests shall be at staggered depths and at random locations 
throughout each 500 foot length of the trench. 

• If asphalt millings are allowed to be used for bedding, they shall meet the specification 
requirements of virgin aggregate base course. 

• An additional sample and proctor test shall be required where any compaction test result is 
greater than plus four (+4) percent of maximum dry density. 

• The nuclear gauge shall be calibrated against the sand cone a minimum of every ten tests. 
• All correlation testing documentation for sand cone and nuclear testing shall be provided in the 

final testing booklet submittal. 
• Rock correction per MAG Detail No. 190 shall be used for any number four (4) and above 

material. 
• Soil samples taken to determine the standard proctor for trench backfill and compaction shall be 

taken directly from the trenched spoil piles as a representation of the blended soil types from the 
excavation process. 

• Significant compaction test failures shall be retested using a sand cone.  Any resulting failure will 
be re-worked before any retesting. 

• Compaction tests taken around structures shall be taken as close to the structure as possible and 
are separate from the required one test per lift per 500 lf. 

• Compaction requirements are located in Table 6.7.1 below. 

Table 6.7.1 – FIELD DENSITY TESTING 

Backfill Item % Compaction 
Required Depth Notes Frequency 

Manhole base SG 95% 6 inch See Trench 
Specifications All Manholes 

Manhole backfill 

95% All Cases 
Except Top 2-ft 

100% if Granular 
Material 

12 inch MAG 601.4.4 
(Table 601-2) 

One test at 2 foot lift increment 
At various locations around manhole 

Within 3 feet of manhole 

Pipe Bedding 100% 6 inch See Trench 
Specifications One test per 500 lf 

Trench Backfill 

95% All Cases 
Except Top 2 feet 
100% if Granular 

Material 

12 inch MAG 601.4.4 
(Table 601-2) One test per 500 lf per 1 foot lift 
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6.8 MAINLINE TESTING    
 
TESTING SHALL BE FOR 100 PERCENT OF MAIN LINES INSTALLED AND VERIFIED BY 
THE TOWN’S INSPECTOR WHO MUST BE PRESENT FOR ALL TESTING.  
 
No testing shall start until after installation of all “dry utilities” and all compaction for the mains and dry 
utilities have passed. The mains must also be flushed of all debris prior to any testing. Any failed section 
of main will be repaired and retested until it passes. 

 
6.8.1 LOW PRESSURE TESTING 
 

This will be in accordance with MAG Section 615.11 A. Where possible the Contractor should set-up 
the testing so that two tests can be done at the same time from one manhole. Plugs will be removed as 
directed by the Town’s Inspector to verify the section tested.  
 

6.8.2 DEFLECTION TESTING 
 

This will be in accordance with MAG Section 615.11.C. The Contractor will have string line though 
each main line run before calling for the testing.  
 

6.8.3 VIDEO 
 

The main line shall be videoed per Section 6.12 The main line shall conform to the following. 
 

• The depth of pooling water in sewer pipes 12 inches and under is greater than 5/8 of an inch, 
or greater than 1¼ inch for pipes larger than 12 inches 

• Debris in pipe; soil, rocks, construction items, etc. 
• Visible defects in pipe such as open joints, pinched gaskets, cracked bell, etc. 

6.9 MANHOLES 
 

• Each base must be verified and inspected for depth; compaction, water stops and slope across the 
manhole base (pipe to pipe) before placement of precast base. 

• All joints shall be caulked using Superior Environmental Products ER-1500R, Sewer Shield 
caulk, or other approved by the Town. 

• Saw cut in streets shall be a “Round” cut per Standard Detail QS421 for finishing manhole 
adjustment. 

• Manhole collars shall be placed with fiberglass reinforced concrete to resist breaking and 
cracking. 

• Manhole frame shall be grouted to polymer or expanded polypropylene grade rings with Armor 
Rock non-shrink vinyl ester grout or approved equal. 
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6.9.1 PROTECTIVE COATINGS 
 
Concrete sewer manholes shall be 100 percent coated with a protective coating. 
 

• All exposed metal inside the manhole shall receive an SSPC-SP5 White Metal Blast Cleaning 
and coated with an approved protective coating per Section 7.2.2. 

• Application equipment shall be specifically designed and approved by the manufacturer of 
the coating used, and Contractor shall be certified on this equipment for applying.  

• Surface Preparation 
− Remove existing coatings prior to application of the new coating. All waste material 

generated during surface preparation is the responsibility of the Contractor for proper 
handling and disposal.  

− All concrete or mortar that is not sound or has been damaged by chemical exposure shall 
be removed to a sound concrete surface. 

− Surfaces to receive protective coating shall be cleaned with a high pressure water 
cleaning system using 5,000 psi at four (4) gpm. If necessary detergent water and hot 
water blasting will be used to remove oils, grease or other hydrocarbon residues from the 
concrete to provide a uniform, clean neutralized surface that is not excessively damaged. 

− All surfaces shall be repaired as required by the protective coating system manufacturer 
requirements used.  

− In no event shall debris or material removed from the manhole surface be allowed into 
the sanitary sewer system.  

− An epoxy primer/sealer coat shall be applied to all surfaces after preparation work is 
completed prior to protective coating being applied. 

 
• Application of Repair Materials 

− Areas where structural steel has been exposed or removed shall be repaired in accordance 
with the Engineer’s recommendations. 

− The repair materials shall be trowel applied utilizing the proper equipment to the 
thickness specified by the Engineer. 

− If using a cementitious repair material, such shall be toweled to provide a smooth surface 
with an average profile equivalent to coarse sandpaper.  No bug holes or honeycomb 
surfaces should remain after the final trowel procedure. 

− The repair materials shall be permitted to cure according to the manufacturer’s 
recommendations. All materials must be approved for the specific coating system used. 

− All surfaces should be inspected by the Inspector prior to coating. 
 

• Application of Protective Coating 
− Contractor shall NOT apply any coating until after the Inspector approves the manhole. 
− Contractor shall conform to and follow all recommendations and requirements of the 

manufacturer of coating system used. 
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6.9.2 MANHOLES IN PAVED AREAS  
 

Manholes constructed within pavement shall: 
 

• Have a clean circular cut in the asphalt to avoid tearing up the surface. 
• Have the lid adjusted to finished grade with concrete ring per Standard Detail QS421. 
• All adjustment rings will be fully grouted and coated per Standard Detail QS421. 

6.9.3 MANHOLES IN UNPAVED AREAS 
 

Manholes constructed in unpaved areas shall: 
 

• Be a minimum of six (6) inches above finished grade but shall not exceed two (2 feet). The 
actual wash topography and flow characteristics will dictate this height. 

• Have the manhole lid adjusted to 8 inches above surrounding grade with a minimum concrete 
ring around it 12 inches wide and six (6) inches deep. 

 
6.9.4 DROP MANHOLES 

 
For drops greater than five (5) feet, use drop manhole Standard Detail QS431. 

6.9.5 EXISTING MANHOLES 
 

Existing concrete manholes require the following: 
 

• If all of the concrete inside the manhole does not have protective coating, follow guidelines in 
Section 6.9.1 and coat them accordingly.  

• If the manhole has a protective coating in place the Inspector shall inspect it and determine 
what work will be required. 

• If the manhole is outside of the pavement, whatever is missing from the following list shall be 
completed 
− Have the lid adjusted to 6-in above the surrounding grade with a minimum concrete ring 

around it 12 inches wide and eight (8) inches deep. 
− All adjustment rings will be fully grouted and coated per Standard Detail QS421. 
− Install two green fiberglass reinforced plastic Carsonite Utility Markers.   

6.9.6 REHABILITATION OR REPAIR OF EXISTING MANHOLES 
 

Rehabilitation or repair of existing manholes shall conform to the standards set forth in Sections 6.1, 
6.9, 6.10, as well as the following: 
 
Contractor shall submit four copies of submittals for each project detailing each manhole to be 
rehabilitated of materials, drawings and schedule for the Town’s review and approval. Two of these 
will be returned to the Contractor once approved by the Town. The diagram drawings and schedules 
must show complete work to be done. Any errors or omissions because of incomplete or erroneous 
drawings shall be corrected by the Contractor at his own expense, even though the work is in place. 
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The following items shall be submitted: 

1. Technical data sheet on each product used, including ASTM test results indicating the 
product conforms to and is suitable for its intended use per these specifications.  

2. Material Safety Data Sheets (MSDS) for each product used. 
3. Project specific guidelines and recommendations.  
4. Qualification of the Contractor for the product used. 
5. Evidence of the required Five (5) Year Bond.  

 
• Bond 

− The Contractor shall provide a Five (5)Year Bond, payable to TOQC, against defects or 
failure in materials and workmanship from the date of Final Acceptance by the Town. 
The Bond amount shall cover both material and labor cost associated with applying an 
approved coating per manufacturer’s requirements. Contractor shall, within a reasonable 
time after written notice from the Town, repair defects or failures in materials or 
workmanship which may develop during the Five (5) Year Bond period at his own 
expense and at no cost to the Town.  

− The definition of coating failure is that blistering, cracking, becoming brittle or softening 
of the coating is starting to occur, failure of the bond to the concrete surface, or failing 
the Holiday (Spark) Testing. 

• Contractor 
− The coating applicator shall be an Arizona licensed contractor with an AE license or 

equivalent. 
− The Wastewater Supervisor will determine which manholes to rehab and submit a list to 

the Contractor. All manholes that currently have the ‘T-Loc’ system in them shall have 
the system removed and disposed of properly. This includes removing the ‘T-Loc’ from 
the concrete and then following procedures for repairing the concrete outlined in these 
specifications. 

− Current documentation from the coating product manufacturer certifying Contractor’s 
training and equipment complies with the Quality Assurance requirements specified by 
the Town shall be submitted by the Contractor. 

− Contractor shall follow all requirements and recommendation from the manufacturer of 
the product is being used. This does not relive the Contractor from any obligation 
assumed under any other provision of this contract. 

− An approved and signed traffic control plan from the Town is required prior to any work 
starting. An ‘Encroachment Permit’ is also required for work done in the Town; this is a 
no cost permit.  

 

• Quality Assurance 
− Repair products shall be fully compatible with coating product including ability to bond 

effectively forming a composite system. 
− Contractor shall utilize equipment for the application of the coating product which has 

been approved by the coating product manufacturer, and shall have received training on 
the operation and maintenance of said equipment and certified by the manufacturer. 
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− Contractor shall initiate and enforce quality control procedures consistent with the 
coating product manufacturer’s recommendations and applicable NACE or SSPC 
standards and OSHA regulations. 

− The Contractor is responsible to follow all recommendations of the manufacturer on 
product delivery, handling, storage and application. 

• Adjustment Ring Repairs 
− On manholes which require only ring repair work, the Town’s Utility Inspector will 

decide if the rings can be repaired or must be replaced. To repair or replace the rings 
follow the same procedures as for manhole rehab with preparation work, application of 
materials, application of protective coating and testing as outlined in these specifications.  

− Contractor shall ensure adjustment rings are lined-up within a ½ inch of each other 
vertically, before grouting. 
 

• Clean-Up 
− The Contractor shall at all times keep the premises free from accumulation of waste 

materials or rubbish caused by the operations.  
− At completion of work the Contractor shall remove all equipment, tools, and surplus 

materials and dispose of properly.  
 

• Contract Acceptance 
The Town’s Utility Inspector will issue a letter of acceptance for payment after: 
− All testing has been passed and approved. 
− All defects have been repaired and accepted. 
− All manholes have been check to ensure no debris was left. 
− All remaining materials have been removed and clean-up is completed. 
− Traffic Control has been removed. 
− Bond/Warranty Documents have been received. 

 
6.10 MANHOLE TESTING 
 
TESTING SHALL BE FOR 100% OF MANHOLES INSTALLED AND VERIFIED BY THE  
INSPECTOR WHO MUST BE PRESENT FOR ALL TESTING.  
 
All manholes shall be approved by the inspector after any reconstruction or prep work before coating is 
applied. 
 
Required testing includes Vacuum Testing, Wet Film Thickness Testing and Holiday (Spark) Testing. 
The Inspector may also have Adhesion (pull-strength) Testing done at random locations. 
 

6.10.1 VACUUM TESTING  
 

Vacuum testing shall be completed per ASTM C 1244-9 and shall be done prior to coating the 
manhole.  
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6.10.2 WET FILM TESTING 
 

Wet Film Testing shall be done during application in accordance with ASTM D4414-Standard Practice 
for Measurement of Wet Film Thickness of Organic Coatings by Notched Gages. Measurements shall 
be taken, documented, and attested to by the Contractor for submission to the Town. 

6.10.3 HOLIDAY TESTING 
 

Holiday (spark) Testing shall be in accordance with NACE RPO 188-99 after the coating has set in 
accordance with the manufacturer instructions. All coated surfaces shall be tested for holidays with 
high-voltage detection equipment. All detected holidays shall be marked and repaired abrading the 
coating surface with grit disk paper, or similar tooling method, cleaned properly and recoated. Hand 
application is allowed following the manufacturer’s coating instructions. Documentation is required by 
the Inspector that they were present for, and all repairs have passed retesting. 
 

6.10.4 ADHESION TESTING 
 

Adhesion (pull-strength) Testing, when required, is a destructive test method and will be used to test 
about 10 percent of the manholes selected by the  Inspector. Testing shall be done in accordance with 
ASTM D4541- Pull-Off Strength of Coatings Using a Portable Adhesion Tester as modified herein. 
Three (3) 20 mm dollies shall be affixed to the coated surface at the cone area, mid-section and lower 
section of the manhole. The adhesive used to attach the dollies to the coating shall be rapid setting with 
tensile strength in excess of the coating product and permitted to cure in accordance with 
manufacturer’s recommendations. Failure of the dolly adhesive shall be deemed a non-test and 
retested. Two of the three pulls shall exceed 200 psi. Any area detected to have inadequate bond 
strength shall be evaluated by the Town’s Engineer, and further bond testing may be required.  
Subsequently, Holiday Testing shall be conducted in manholes where Adhesion Testing is performed.  

 
A visual inspection shall be made by the Inspector before final approval will be granted. This is to 
verify the manhole has been cleaned after all work was performed and is free of related materials, 
before giving the Final Acceptance Letter.                                                          

 
6.11 FUTURE TIE-IN POINTS 
 
Stub-outs to be bell-end with short stub and cap per Detail QS441 unless specifically called out on the 
plans as a “future outlet stub with spigot end & cap”, minimum slope shall be maintained to end of stub-
out. 
 
6.12 VIDEO INSPECTION 
 
All newly constructed sewer mains and laterals shall be internally videoed twice by the Town. The permit 
fees include two video inspections, any additional fees for re-videoing a failed section is the responsibility 
of the Contractor. The first videoing will take place after all testing has be completed and passed by the 
Inspector. The second videoing will take place after the manhole lids and rings have been adjusted to final 
grade and the paving is completed.         
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• The Contractor is required to contact the Town’s Inspector to schedule the televising a week in 
advance of the date requested. 

• The Contractor shall place a minimum of 40 gallons per 200 feet of pipe of water into each 
manhole an hour before televising that section of line; this should be done with the Inspector 
present. 

• Reasons for failure include, but are not limited to;  
− Contractor not being prepared after setting up scheduled date. This can result in a $250 call-

out charge. 
− Water flushing not done properly. 
− See Section 6.8.3 for additional information. 

6.13 AS-BUILT PLANS 
 
The Developer shall be responsible for submitting as-built drawings that are accurate, complete and 
delivered in accordance with Section 1.7.9 of these standards.  
 
The Town’s Inspector shall periodically verify that the Contractor is in possession of and updating as 
necessary as-built drawings that document all improvements not constructed according to the approved 
plans for the project.  

6.14 FINAL ACCEPTANCE LETTER AND WARRANTY PERIOD 
 

Final Acceptance by the Wastewater Division shall be granted after all testing is successfully completed, 
Punch-list items are complete and as-built information is provided to the satisfaction of the Wastewater 
Division.  
 
The Wastewater Division shall provide a Final Acceptance Letter to the Contractor.  
 
Contractor’s One (1) Year Warranty Period shall begin from the date of the Final Acceptance Letter. 
 
For partial completions due to construction phasing, a bond may be required in the amount necessary to 
complete the work. The one year maintenance period does not begin until such work is completed and the 
bond is extinguished. 
 
The Contractor/Developer shall provide a One Year Bond for the entire project, payable to TOQC. 
An additional Five (5) Year Bond shall be provided for the protective coating in concrete sewer 
manholes, payable to TOQC.  
 
An AOC must be completed prior to final acceptance, if an ATC was granted.  
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SECTION 7 -  WASTEWATER SYSTEM MATERIALS   
 
Any material not called-out shall conform to the latest MAG Standards and Specifications at the time of 
submittal. 
 
7.1 PIPE 
 
Materials for sewer mains over 12 inches in diameter require approval by the Wastewater Division prior 
to installation. 
 
See Section 5.2.5 for pipe material change guidance. 
 

7.1.1 PVC 
 
PVC, solid wall, SDR-35 pipe may be used for all gravity, 15-inch and smaller, sewer lines and 
laterals.  Pipe, fittings, couplings and joints shall be in conformance with the requirements of ASTM 
Designations D3034 or F679 pipe and fitting shall be homogenous throughout the project.  PVC pipe 
shall be made of PVC compound having a minimum cell classification of 12454 or 12364 as defined in 
ASTM Specification D1784.  Submittals shall also include manufacturer documentation showing no 
leakage when gasketed pipe joints were tested in accordance with ASTM Test Method D3212. 

 
7.1.2 POLYPROPYLENE 

 
Polypropylene pipe may be used for gravity sewer lines that are 12-inch to 30-inch (double wall), 
which shall meet ASTM F2736 requirements, and 30-inch to 60-inch (triple wall), which shall meet 
ASTM 2764 requirements.  Double wall polypropylene pipe shall have a smooth interior and annular 
exterior corrugations.  Triple wall polypropylene pipe shall have smooth interior and exterior surfaces 
with annular inner corrugations.  Polypropylene pipe shall have a minimum pipe stiffness of 46 PSI 
when tested in accordance with ASTM D2412.  Polypropylene pipe shall be joined with a gasketed 
integral bell & spigot joints with two gaskets per ASTM F477.  Joints shall be watertight per the 
requirements of ASTM D3212 and ASTM F1417 and /or ASTM F2487.  Polypropylene pipe joints 
shall have a reinforced bell with polymer composite bands.  Polypropylene pipe shall be manufactured 
with virgin impact modified copolymer polypropylene conforming to the requirements of ASTM 
D4101.   
 
7.1.3 DUCTILE IRON 
 
All ductile iron pipe for conveying sewerage shall be in accordance with AWWA C-150: 

• 14” inside diameter and smaller shall be pressure class 350 
• 16” inside diameter through 24” inside diameter shall be pressure class 250 
• 30” inside diameter and larger shall be pressure class 150 

 
Ductile iron pipe with a minimum wall thickness of Class 50 may be substituted in lieu of the above. 
 
All ductile iron pipe shall be restrained joints, locking gasket or ring type. 
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The lining shall cover, at a minimum, the inner surfaces of the pipe and the fitting from the plain end 
or beveled spigot end to the rear of the gasket socket.  If flanged fittings and pipe are included in the 
project, the lining must not be used on the face of the flange, however full face gaskets must be used to 
protect the ends of the pipe.  At the ends of the pipe and fittings, the lining thickness shall taper for a 
distance of four (4) inches to a minimum thickness of ten (10) mils. 
 
All ductile iron sewer pipe shall have a protective lining with a nominal thickness of 40 mils and a 
minimum thickness of 35 mils of Protecto 401 (ceramic epoxy), Polythane (polyurethane), throughout 
the barrel area of the pipe.  However, the lining in the bell area shall transition to a minimum thickness 
of ten mils at the edge of the gasket socket.  The ten-mil lining shall extend into the gasket socket area 
to a point where the gasket would overlap the lining when it is compressed due to pipe assembly 
during construction.  The ten-mil lining shall also continue from inside the barrel area, around the 
spigot end of the pipe and along the outside of the pipe to a point where the center of the gasket of the 
next pipe section would contact the edge of the lining on the spigot end of the previous pipe section.  
The thickness of the linings shall be determined by using a dry film thickness magnetic gauge at four 
quadrants. 
 
Each section of pipe and each fitting shall be tested and shall have an absence of holidays when tested 
by a suitable holiday detector.  In all cases, the barrel area of the pipe shall be tested using a voltage of 
2,500 volts and a dry conductive probe. 
 
Holiday testing shall conform to ASTM G 62-87 and NACE Standards RP0274-74 and RP0188-90 
(latest revision). 
 
The pipe manufacturer shall be solely responsible for the quality of the lining and shall supply a 
certification as to compliance to the specification.  The certification shall state specifically the 
following items: 
 
(A)  All ductile sewer pipe and fittings have a protective lining of 40 mils (35 mils minimum) in the 

barrel area, ten mils in the bell area and ten mils minimum on the exterior of the spigot end. 
 

(B) Each section of pipe and each fitting have been tested for holidays utilizing a test voltage of 2,500 
volts with a dry conductive probe in the barrel area and a test voltage of 67.5 volts with a wet 
sponge in both the bell area and the exterior of the spigot end, and no holidays were found. 

 
(C) The lining material used meets the current specification and that the material was applied as 

required by the specification. 
 

If the Contractor makes a field cut of the lined ductile pipe, the Contractor shall comply with the 
recommendations of the pipe manufacturer in applying a field coating to the pipe ends.  In all cases, as 
a minimum, a ten (10) mil coating shall be applied to the pipe end and shall overlap the lining by four 
(4) inches and extend around the pipe end and along the outside of the pipe a minimum of ten (10) 
inches.  The coating shall be allowed to dry before assembly.  In addition, the overlapped surface of 
the lining shall be roughed up to produce a three (3) to five (5) mil profile over the entire surface.  The 
end result of this process is to insure proper adhesion of the field coating. 
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Ductile Iron Liner Repair 
 
Repair of the damaged sections of the lining shall be in accordance with the lining manufacturer’s 
recommendation or as specified above so that the repair area is equal to the undamaged lined area 
in all respects.  All damaged lined areas and holidays shall be repaired immediately after discovery. 

 
Holiday testing may be required by the Engineer before pipe assembly when deemed appropriate.  
The testing and repair requirements shall follow the procedures called for in this specification and 
all cost for such repairs will be the responsibility of the Contractor. 
 
There will be no other provision for repair of the lining of DIP. 

 
Ductile Iron Protective Collar 
 
In order to protect the exterior spigot end against abrasion and damage during shipping and 
handling, the manufacturer shall install temporary collars on the exterior of each spigot end of each 
pipe section.  The manufacturer shall secure the collars to the pipe to prevent accidental removal 
during shipping and normal handling by the Contractor.  The collars are not to be removed from the 
pipe until right before the pipe section is to be installed or field cut. 

 
7.2 MANHOLES 
 

7.2.1 POLYMER MANHOLES 
 

Polymer sewer manholes shall be pre-cast acid resistant and comply with the following specifications:  
 

1. Provide acid resistant polymer manhole sections, base sections and related components 
conforming to ASTM C 478.  ASTM C 478 material and manufacturing is allowed compositional 
and dimensional differences required by a polymer product.  
 

2. Base riser section shall be integral with floors, unless shown otherwise.  
 

3. Riser sections shall be joined with bell and spigot/ ship-lap design seamed with butyl mastic. 
Manhole base, riser and top section make a continuous and uniform manhole. 
 

4. Riser sections shall be constructed from standard polymer manhole sections of the diameter 
indicated on Standard Detail QS420.  
 

5. Use various lengths of manhole sections in combination to provide correct height with the fewest 
joints.  
 

6. Where polymer transition slabs are required provide precast base sections with flat polymer slab 
top sections used to transition to 48-inch diameter manhole access riser sections. Transition can 
be concentric or eccentric as shown on drawings. Locate transition to provide minimum of seven 
(7) foot head clearance from base to underside of transition unless otherwise approved by 
engineer.  
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7. Manhole risers, transition slabs, conical tops, grade rings and manhole base sections shall be 
designed, by manufacturer, to meet the intent of ASTM C 478 with allowable compositional and 
sizing differences required by a polymer product.  
 

8. Polymer manholes will be designed based upon live and dead load criteria in ASTM C 857.  
Design load shall support HL-93 live / vehicle loading.  The loading shall be applied to manhole 
cover and transition and base slabs.    
 

9. Design criteria, unit soil weight of 120 pcf located above portions of manhole, including base slab 
projections.  Internal liquid pressure based on unit weight of 63 pcf.  Dead load of manhole 
sections fully supported by transition and base slabs.  

 
10. Manhole risers, transition slabs, conical tops, grade rings and manhole base sections shall be 

designed, by manufacture, to requirements of ASTM C 478 and ASTM C 857 as modified to 
accept polymer construction in lieu of concrete.   
 

11. Polymer Mixture - the mixture shall consist solely of thermosetting resin sand and aggregate. No 
cementitious materials shall be allowed.  
 

12. Required wall thickness for all members will be that stated by polymer manhole manufacturer 
based upon loading conditions and material properties. The wall thickness of risers and conical 
tops shall be not less than that prescribed by the manufacturer’s design by more than five (5) 
percent. A wall greater than the prescribed design shall not be cause for rejection.  
 

13. Thermosetting Resin - The resin shall have a minimum of deflection temperature of 158° F when 
tested at 264 psi (1.820 mPa) following Test Method D 648. The resin content shall not be less 
than seven (7) of the weight of the sample as determined by test method D 2584. Resin selection 
shall be suitable for applications in the corrosive conditions to which the structures will be 
exposed.  

 
14. Each manhole component shall be free of all defects, including indentations, cracks, foreign 

inclusions and resin starved areas that, due to their nature and degree or extent, detrimentally 
affect the strength and serviceability of the component part. The internal diameter of manhole 
components shall not vary more than 1%. Variations in height of two opposite sides of risers and 
conical tops shall not be more the 5/8 inch. The under run in height of a riser or conical top shall 
not be more than ¼ inch/foot of height with a maximum of ½ inch in any one section.  
 

15. Marketing and Identification - Each manhole shall be marked on the outside with the following 
information - Manufacturer’s name or trademark, Manufacturer’s location and Production Date.  
 

16. Manhole joints shall be assembled with a bell/spigot or shiplap butyl mastic joint so that on 
assembly, manhole base, riser and top section make a continuous and uniform manhole. Joint 
sealing surfaces shall be free of dents, gouges and other surface irregularities that would affect 
joint integrity. 

 
17. Manhole frame shall be grouted to polymer or expanded polypropylene grade rings with Armor 

Rock non-shrink vinyl ester grout or approved equal. 
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18. Minimum clear distance between two wall penetrations shall be a minimum of six (6) inches on 

48 inch to 72 inch diameter manholes and a minimum of eight (8) inches on larger diameter 
manholes. A clearance of three (3) inches is required between wall penetration and joint.  
 

19. Construct invert channels to provide smooth flow transition waterway with no disruption of flow 
at pipe-manhole connections. Invert slope through manhole is as indicated on drawings. Provide 
curves for side inlets and smooth invert fillets for flow transition between pipe inverts.  Polymer 
bench and channel are to be constructed with all resin aggregate material – no alternative fill 
material is allowed.  Extended base footer requirements for buoyancy concerns can be addressed 
with cementitious concrete material. 
 

20. Provide resilient connectors conforming to requirements of ASTM C 923 or as a required by 
owner. All connectors are to be water tight. Install approved resilient connectors at each pipe 
entering and exiting manholes in accordance with manufacturer’s instructions.  
 

21. Exceptions to ASTM C 478- components shall be designed for the intended combinations of 
manufacturing materials. Component designs may be as non-reinforced members or reinforced 
members as recommended by the manufacturer. Steel reinforcement is not required for 
circumferential reinforcement, joint reinforcement, base slab reinforcement or hoop 
reinforcement, but may be placed for the purpose of product handling.   
 

22. Grouting, all materials needed for grouting and patching will be a polyester mortar compound 
provided by the manufacturer or an approved equal by the manufacture.  
 

23. Submittals shall include, a summary of design criteria used in manhole design including, as 
minimum, material properties, loadings, load combinations, and dimensions assumed.  

 
Include certification from manufacturer that polymer manhole design meets or exceeds the load 
and strength requirements of ASTM C 478 (Standard Practice for Minimum Structural Design 
Loading for Underground Utility Structures) and ASTM C 857 (Standard Practice for Minimum 
Structural Design) 
 
Include frames, grates, rings and covers to be used, materials to be used in fabricating drop 
connections, materials to be used for pipe connections at manhole walls, materials to be used for 
stubs and stub plugs, if required.  
 
Submittals shall be sealed drawings by a registered Professional Engineer. 
 

24. Polymer manholes shall be warranted that wall thickness will not corrode to less than 50 percent 
the original thickness for 50 years in residential and commercial sewer service.  Polymer precast 
bases with full polymer bench shall be warranted for 50 years to not corrode in excess of two (2) 
inches. 
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7.2.2 PROTECTIVE COATINGS 
Rehabilitated concrete manholes shall use one of the following protective coatings per Table 7.2.2.1.  
 

Table 7.2.2 1 – Approved Protective Coatings 
Brand Model Location 

Superior Environmental 
Products 

SP2000R or 
SL100 

Addison, TX 

Sauereisen Sewergard N-210 Pittsburg, PA 

Sewer Shield 150 Mesa, AZ 

Raven Lining Systems 405 Tulsa, OK 

Neopoxy NPR-5300 Hayward, CA 

COR+GARD n/a Johnston, IA 

 
7.3 LIFT STATION 
 
Lift station “Package-plant” must be approved by the Wastewater Division before installation. 
 
7.4 FORCE MAIN 
 
Force mains shall be constructed with ductile iron pipe or C-909 PVC pipe, as approved by the 
Wastewater Division. 
 
7.5 TRACER WIRE 
 
Tracer wire shall be #12 AWG wire and shall be purchased in minimum 2,500-foot rolls to minimize the 
need for splicing. All connections shall be made using DS-100, DS-400, or DS-500 Hughes Dri-Splice 
wire connectors.  See Detail QS430-1 for tracer wire in sewer service. 
 
7.6 GREASE INTERCEPTORS 
 
Interceptors shall be precast concrete per Standard Detail QS445, sized per Section 5.4, two chamber 
minimum.  Gang interceptors are not allowed.   
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SECTION 8 -  IRRIGATION DESIGN & 
CONSTRUCTION STANDARDS 

 
8.1 DESIGN 
 

• All designs shall be subject to review by the TOQC Water Division. 
• Pipe shall be designed with minimum of three (3) feet cover and a maximum of four (4) feet. 
• ARV’s shall be four (4) inches with designed location(s) subject to revision by the Water 

Division. 
• Future tie-in points shall be extended far enough to allow easy access for future extension.  Future 

tie-in points require a valve prior to stub-out.  A temporary solvent welded cap shall be installed 
on all dead-end future tie-in points. 

• Service Ports shall be designed in accordance with Standard Details QI901, 902 and 903. 
• Stand pipes shall be designed such that the overflow elevation at the stand pipe is between five 

(5) feet and 18 feet higher than the highest service port valve. 
 
8.2 CONSTRUCTION 
 

• Trench section shall be in accordance with Standard Detail QI905. 
• Valve Boxes shall be set in accordance with Standard Detail QW302. 

 
8.3 MATERIALS 
 

8.3.1 PIPE 
 

• Material for main line shall be gasketed 80 psi PIP pipe (SDR-51). 
• Material for service risers shall be 100 foot head pipe. 
• Pipe sizes shall generally be 12-inch or 15-inch unless otherwise approved by the Water 

Division. 
 

8.3.2 JOINTS 
 

• Main line joints (12-inch and 15-inch normally) shall be gasketed. 
• All other joints including those for all fittings and services shall be solvent type only.  Push-

on joint pipe shall not be allowed anywhere except the main line. 
 

8.3.3 VALVES & BOXES 
 

• Gate Valves shall be MJ (will require shim to iron pipe size). 
• Valve Boxes shall be Type C and set in accordance with Standard Detail QW302. 

 
8.3.4 FITTINGS 

 
• All fittings shall be 80 psi PIP solvent weld type only. 
• Repair Couplings shall be solid sleeve bolt-on type only. 
• Transition Rings shall be MJ x Sewer (for valves). 
• Transition Sleeves for OD of pipe. 
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8.3.5 SERVICE PORTS (RISERS) 
 

• Tees and fittings for service ports shall be 80 psi PIP pipe. 
• Overflow valves shall be waterman red-top. 
• 100-foot head pipe shall be used for riser to accommodate waterman red-top valves. 

 
8.3.6 AIR RELEASE VALVES 

 
• Shall be four (4) inch 
• Locations of ARV’s shall be subject to revision by the Water Division. 
• ARV lines shall be constructed using Schedule-40 solvent welded PVC in accordance with 

TOQC Standard Detail QI904. 
• A.R.I. Flow Control Accessories, D-040, two (2) inch 

 
8.3.7 WEIR BOXES AND GATES 

 
• Waterman C-10 Spicket Back Gate. 
• Box construction shall be per MAG standard Detail 504 or as approved by the Water 

Division. 
 

8.3.8 REPAIR COUPLINGS 
 

• Repair Couplings shall be Gheen Coupling (mechanical repair coupling for irrigation pipe). 
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Maricopa County 
Environmental Services 

Sanitary Facilities for Subdivision  
(aka Health Cert)  Packet 

 
 

Mailing and Delivery Address: 
Maricopa County Environmental Services Department   
Subdivision Infrastructure and Planning Program   
1001 N. Central Avenue, Suite 201 
Phoenix, AZ  85004-1940   

 

COVER / TRANSMITTAL PAGE 
 
 

This packet is for submitting Sanitary Facilities for Subdivision (aka Health Cert) applications. 
 

Submittals accepted after proof of water/wastewater approval.  
 

                                                Se lec t  the type of  Projec t  by checking one  

 Sanitary Facility for Subdivision for Single Family Residence 
(aka Health cert for Public Report)  Re-issue Certificate (Any Changes) 

 Condominium / Townhouse 
(aka Health cert for Public Report)   Condominium Conversion       SEE NEXT PAGE 

(aka Health cert for Public Report) 
 

 Use this Cover/Transmittal Page for all projects EXCEPT Condominium Conversions. 
 For Condominium Conversions, use the Condominium Conversions Cover Page (next page). 

 
Detailed instructions for completing this packet are included.  The attached instructions or the form itself already 
answers most questions.  Each transmittal page has a checklist of ALL the required information for a complete submittal.  
Incomplete submittals will be returned to you.  Also included is a fee list so that you can calculate the fees. 

 
 

 

Project Name:       
 (PLEASE PRINT CLEARLY) 

Contact Person:        Title       
Email address of contact person        
Company Name:       
Phone number:       Ext:       Fax Number:       
Address:       
City:       State:       Zip Code:       

 
 
 

Application Checklist for Sanitary Facilities for Subdivision 
  

 Cover Page for MCESD Projects – this page  (or next page for Condo Conversions) 
We need to know on the cover page what you are requesting from us, even if you have spoken to one of us. 

  

 Sanitary Facilities for Subdivision application (3 pages attached) 
        

 Subdivision Fees  (attached) - Expedited Yes  No  Amount        
           (Make Checks Payable To MCESD) 
  

 Copy of the Final Recorded Plat  (please fold to approximately 8 1/2 X 11 size) 
  

 Copy of the Recorded CC&R's (only for Condominium’s) 
 
**  I f  your Subdivision is in the City of Phoenix,  you must also have the items l isted below. **  

  

 Signed copy of the water and sewer plans that were approved/signed by the City of Phoenix (please fold to approximately 8 1/2 X 11 size) 
  

 

 Copy of the Approval to Construct Certificate (ATC) for water and sewer issued by City of Phoenix 
 

 If subdivision uses septic systems, see On Site Sewage Disposal/Septic requirements.   See ATC Packet 
 

Any questions contact Cindy Furze at 602-506-1058 or CFurze@mail.maricopa.gov  
 

***  The Department reserves the right to request any other information  *** 
 

Visit our web page at www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx 

mailto:CFurze@mail.maricopa.gov
http://www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx
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Maricopa County 
Environmental Services 

Sanitary Facilities for Subdivision  
(aka Health Cert)  Packet 

 
 

Mailing Address & Delivery Address: 
Maricopa County Environmental Services Department   
Subdivision Infrastructure and Planning Program   
1001 N. Central Avenue, Suite 201   
Phoenix, AZ  85004-1940  

 
 

COVER / TRANSMITTAL PAGE FOR CONDOMINIUM CONVERSIONS 
 
 
 

USE THIS PAGE ONLY IF SUBMITTING A CONDOMINIUM CONVERSION PROJECT 
 

 
Detailed instructions for completing this packet are included.  The attached instructions or the form itself already 
answers most questions.   Each transmittal page has a checklist of ALL the required information for a complete submittal.  
Incomplete submittals will be returned to you.  Also included is a fee list so that you can calculate the fees. 

  
 

 
 

Project Name:       
 

(PLEASE PRINT CLEARLY) 
 

Contact Person:        Title       
Email address of contact person        
Company Name       
Phone number:       Ext:       Fax Number:       
Address:       
City:       State:       Zip Code:       

 
 
 

Application Checklist for Sanitary Facilities for Subdivision 
  

 Cover Page for MCESD Projects – this page   
  

 Sanitary Facilities for Subdivision application (3 pages attached) 
        

 Subdivision Fees  (attached) - Expedited Yes  No  Amount        
           (Make Checks Payable To MCESD) 
  

 Copy of the Final Recorded Plat  (please fold to approximately 8 1/2 X 11 size) 
  

 Copy of the Recorded CC&R's  
 

 Accurate As-Built plans, sealed and signed  (please fold to approximately 8 1/2 X 11 size) 
  

 Photos as a separate exhibit 
  

 Copy of current Water/Sewer/Refuse bill   **City of Phoenix must sign page 3 (Refuse Agreements) if 
project is in Phoenix** 

  

 Complete list of unit numbers 
 

 
Any questions contact Cindy Furze at 602-506-1058 or CFurze@mail.maricopa.gov 

 
***  The Department reserves the right to request any other information  *** 

 
 

Visit our web page at www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx  
 

 

mailto:CFurze@mail.maricopa.gov
http://www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx
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Maricopa County 
Environmental Services 

Requirements for a Condominium 
Conversion 

 
 
 

Explanation of Requirements for a Condominium Conversion 
                                   
 

 These requirements are in addition to the items needed for a regular 
submittal  of  Sanitary  Facility  for  Subdivision. 

 
 

1) Common under-ground water lines and sewer line plans as a separate exhibit, showing water and sewer lines, clean outs 
and water valves, and other features in the common elements. 
 

• One set of accurate sealed and signed as-built plans. (A registered Land Surveyor or a registered Engineer can 
seal and sign).  “A copy of the final as-built plans must be provided to the HOA by the person working on the 
project” will be a stipulation of the Health Certificate. 
 

(MCESD will not provide the copy to the HOA) 
 
 
 

2) Identify on the as-built plans ALL of the water shut-off valves, backflow preventers, clean outs, etc. for the project and 
number them with a unique number.  Take digital photographs of each one of them and put them on a separate sheet(s) 
with their identification number and/or provide them on CD disk with label.  Include the backflow preventers for any autofill 
lines for pools/spas/fountain.  Include a few representative photos of the exterior hose bibs with the vacuum breakers. 
 
 
 

3)  If the apartments/condominiums are still being lived in; 
 

• A copy of a current Water/Sewer/Refuse bill can be attached, replacing pages 2 & 3 of our Approval of Sanitary 
Facilities for Subdivision application. 

 

• Page 1 of our “Application for Approval of Sanitary Facilities for Subdivision” must be attached. 
 
 

** If the project is located in Phoenix, the City of Phoenix must sign the Refuse agreements ** 
 

NO EXCEPTIONS 
 
 
4) One (1) copy of the CC&R’s that reflects ownership, operator and maintenance for common water and sewer lines. 

 
 
 

5) One (1) copy of a full size Final Recorded Plat.  If the plat is not recorded, we can NOT accept your project. 
 
 
 

6) We need a complete list of the unit numbers.  If there are a large number of units, you can include a copy of the list with the 
application packet.  

 
 
 

7) Fees are figured by actual number of units.  Fee List follows. 
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Maricopa County 
Environmental Services Department 
Water and Waste Management Division 
 

1001 N Central Ave, Suite 201 
Phoenix, Arizona 85004 
Phone: (602) 506-1058 
Fax: (602) 506-5813 
www.maricopa.gov/envsvc 
 

 
 
PERMIT APPLICATION PROCESS NOTICE 

Subdivision Infrastructure and Planning Program 
 
1) Steps required to obtain a Sanitary Facilities for Subdivision (aka Health Cert)/Approval of a Mobile Home 

Park are as follows: 
i) Submission of the complete application for Sanitary Facilities for Subdivision/Approval of a Mobile 

Home Park along with all relative items in the application check list on the Cover/Transmittal Page of 
the application.   

ii) The submittal will be reviewed/additional information may be requested. 
iii) The Approval of Sanitary Facilities for Subdivision/Mobile Home Park will be issued.  

 
2) The Department will approve or deny the application in the number of business days listed below or less, 

excluding any days the application is returned to the applicant for additional information.  This overall licensing 
timeframe is set by the Arizona Department of Environmental Quality (ADEQ) as required by A.R.S. §11-1605 
and is part of the Delegation agreement between ADEQ and Maricopa county.  
 

Permit Overall Timeframe (Business Days) 
Subdivision  

 Individual water/sewer facilities 67 
 Community water/sewer facilities 58 

Mobile Home Park  
 Onsite water/sewer facilities 67 
 Offsite water/sewer facilities 58 

 
3) Department contact information regarding your application 

i) Telephone:  602-506-1058 
ii) E-mail:  subdivision@mail.maricopa.gov 
iii) Website:  www.maricopa.gov/EnvSvc/WaterWaste 
 

4) You may request a clarification from the Department of its interpretation or application of a statute, ordinance, 
regulation, delegation agreement or authorized substantive policy statement as provided in A.R.S. §11-1609.   
Contact us by e-mail or telephone, or in person or mail at the address listed at the top of the page, marked 
attention Subdivision Infrastructure & Planning Program. 
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Maricopa County Environmental Services 
Subdivision Instructions 

& Fees 
 

Subdivision Application Instructions 
 
1. Project Description: 

- Name of Subdivision/Condominium - must match the name on the Final Recorded Plat. 
- Individual Unit/Lot - select the type of project. (example: Single Family or Condominium/Townhome) 
- With # of units/lots - enter the total number of units/lots. (example: 100) 
- Associated lot numbers - write the lot/unit numbers (example: 101-201,101-103,105,107,109 etc).  Group numbers if continuous as shown.  

Attach list if necessary / not enough room in space provided. 
- Project Address – physical location of project. 
- City, Zip Code – location of project 
- North, South, East and West - enter the street names that surround the actual project location. 
- Section, Township, Range - information can be located in the Phoenix Metropolitan Street Atlas. 
- RECORDER’S INFORMATION The final plat must be recorded to submit this application.  – Date; Book; Page; Recorder’s Number  
- Any lots that require grinder pumps - enter the lot number that the pump will be located on, if any. 

2. Approved Sanitary Facilities:    (MCESD numbers do not apply to the City of Phoenix projects) 
- Approved MCESD Water number - the number assigned by MCESD on the Water Approval to Construct certificate. 
- PWS Number - public water system number from the water supply provider.  
- Water Supply Provider - the water system listed and agreement signed on page 2. 
- Approved MCESD Sewer number - the number assigned by MCESD on the Sewer Approval to Construct certificate. 
- Public Sewer System - the sewer system listed and agreement signed on page 2. 
- On Lot Sewage Disposal/Septic – Check box if there is septic for this project.  Include the approved MCESD number assigned on the 

Certificate of Approval of a Geological Report For Subdivisions. 
- Refuse Collection Agency - the refuse collection agency listed and agreement signed on page 3. 
- Approved Refuse Disposal Site - the disposal site listed and agreement signed on page 3. 

3. Project Owner (RESPONSIBLE PARTY): 
- Name - MUST be a person with fiduciary responsibilities associated with the Project Company. 
- Job Title - examples: Owner, President or Vice President of Corporation/Home Owner Association, Manager. 
- Project Company Name - examples: Project Owner, Corporation, Home Owner Association. 
- Mailing Address, City, State, Zip Code - location of Project Owner/Responsible Party, will be put on the certificate. 
- Phone number, fax – project owner’s phone and fax number. 
- Engineering Firm – Engineering Firm that worked on the project or is still working on the project. 

 

  Signature Line - The Project Owner / Responsible Party must sign.  The engineer can not sign unless there is a letter of authorization, which must 
be attached. 

 

Pages 2 and 3: 
Water, Sewer, Refuse Service Agreement and Refuse Disposal Agreements -  
Must be signed by authorized person of agency providing the service, not to be signed by Project Owner or engineer; can not be reused for 
other projects.   
 

* City of Phoenix projects must have signatures from City of Phoenix on page 3 – NO EXCEPTIONS. * 
 

Fees for 
Sanitary Faci l ity for Subdivision 

Make check payable to MCESD 
Check or cash payments only 

 

$450. 150 lots or less 
$900. 151 to 300 lots 
$1350. 301 to 450 lots 
$1800. 451 to 600 lots 

For every 150 lots add $450. 

$200. Transfer Ownership on Previously 
Approved Subdivision certificate 

 Double the fee for expedited review 
 $35.00 fee for all returned checks 

 
 

***  The Department reserves the right to request any other information  *** 
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Maricopa County Environmental Services Department 
 

Application Addendum: 
 

Supplemental Requests for Additional Information 
 

 

Arizona law, A.R.S. 11-1605, limits Maricopa County Environmental Services Department (MCESD) 

to one request for additional information (set of review comments) when reviewing your application, 

unless the applicant agrees to allow additional requests. 

 

A County Ordinance requires MCESD and the applicant to agree to extend the time frame by 25% if an 

agreement is made to allow MCESD to submit supplemental requests for additional information. 

 

Please select one of the following statements to indicate your choice.  This agreement will remain in 

place for the duration of the licensing process unless a revised agreement is approved by both parties. 

Please Select One: 

� I agree that MCESD may submit supplemental requests for additional information and I agree 

to an extension of 25% of the supplemental review and overall licensing timeframe. 

� I acknowledge that MCESD is limited to one set of review comments.  MCESD will approve 

or deny my application based on my application materials and my response to not more than 

one set of review comments. 

 
 
Project Name/Location:  
 
Applicant Name:   Title:   
 
Signature   Date   
 
 
Department Approval: 
 
Name   Title   
 
Signature   Date   
 
Project Number:  
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ENVIRONMENTAL SERVICES DEPARTMENT 
1001 N. Central, Suite 201 
Phoenix,  AZ  85004-1940 

         

 
                               Division of Water and Waste Management   
                        Subdivision Infrastructure & Planning Program   
                     Phone (602) 506-1058         FAX (602) 506-5813  

Application for Approval of Sanitary Facilities for Subdivision 
Page 1 of 3 

   1. PROJECT DESCRIPTION: 
 

Name of Subdivision/Condominium       
 

is an individual unit/lot  (  Single Family   Condominium/Townhome) subdivision 
with #       units/lots, with associated lot numbers       

                                                                                                                                     (Attach list if not enough room) 
Physical location of Subdivision/Condominium 

Project Address       , 
City       , Zip Code       , 

Vicinity Location 
North of       , South of       , 

 

East of       , and West of       in 
 

Section       Township        Range       
Recorder’s Information on Final Plat 
Date          Book          Page           Recorder’s #       

 

  2. APPROVED SANITARY FACILITIES: 
 

Approved Water MCESD number (s)       
PWS Number 04-07         , (Public Water System Number) 
Water Supply Provider       
 

   

Approved Sewer MCESD number (s)       
Public Sewer System       
 

If there are any grinder pumps, provide lot numbers       
 

 

    On-lot sewage disposal system/septic (See on-site sewage disposal/septic subdivision requirements on ATC application)   
Approved Geological Report For Subdivisions MCESD number.       

 

Refuse Collection Agency       
 

Approved Refuse Disposal Site       
 

  3. PROJECT OWNER / RESPONSIBLE PARTY:   This information will be used on the certificate 
 

Name       Job Title       
                           (Please print clearly) (Must be a person with fiduciary responsibilities associated with the Project Company) 
 

E-mail address of person working on project       
 

Project Company Name       
 

Mailing Address       
 

City         State        Zip Code       
 

Phone number        Fax       

Engineer Working on Project 
 

Engineer Name        Registration Number       
 

Engineer Firm       
 

Engineer E-mail Address       
 

I verify that all information given in this application is accurate.  I am informed that no construction of sanitary facilities shall commence unless and until a 
"Certificate of Approval to Construct" is issued by MCESD.  I am informed that no operation of sanitary facilities shall commence unless and until a "Certificate 
of Approval of Construction" is issued by MCESD. 

Project Owner’s / Responsible Party Signature:                                                                   Date:        
 

Pursuant to A.R.S. § 41-1009, the Department may enter your establishment to conduct inspections.  You have the right to receive a 
copy of the Department’s inspection report at the time of the inspection, within thirty (30) days after the inspection, or as otherwise 
provided by federal law.  By initialing below, I agree that the Department may send me a copy of its inspection report by e-mail to the 
following email address:       or by facsimile transmission to the following fax 
number:         (Permit Owner/Holder initials)        
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It is the responsibility of the permit holder to update the Department if there is a change in contact information. 
 
ENVIRONMENTAL SERVICES DEPARTMENT 
1001 N. Central, Suite 201 
Phoenix,  AZ  85004-1940 
  

 
                 Division of Water and Waste Management   
           Subdivision Infrastructure & Planning Program   
          Phone (602) 506-1058        FAX (602) 506-5813   

 
Application for Approval of Sanitary Facilities for Subdivision 

 
Page 2 of 3 
 
 This agreement MUST be signed by the Providers NOT the Engineer or Project owner. 

 
WATER SERVICE AGREEMENT - An unconditional agreement which is effective this date has been made 
between the owners of: 

 

Subdivision Name       
  

and the       
(name of the water system or municipality) 

 

to provide water service to each and every lot in accordance with the design shown on the attached plans of 
the subdivision. 

 

The undersigned hereby agrees to inspect this project during construction to assure compliance with plans and 
specifications approved by the Maricopa County Environmental Services Department (MCESD) and upon 
completion and acceptance by MCESD shall be responsible for maintenance and operation of the system. 

 

Date       Print Name clearly       
Job Title       
Address       
City       
Signature  

 
 

 This agreement MUST be signed by the Providers NOT the Engineer or Project owner. 
 

SEWER SERVICE AGREEMENT - An unconditional agreement has been made between the owner/s of: 
 

Subdivision Name       
  

and the       
(name of the sewer system or municipality) 

 

to provide sewer service to each and every lot in accordance with the design shown on the attached plans of 
the subdivision. 

 

The undersigned hereby agrees to inspect this project during construction to assure compliance with plans and 
specifications approved by the Maricopa County Environmental Services Department (MCESD) and upon 
completion and acceptance by MCESD shall be responsible for maintenance and operation of the system. 

  
Date       Print Name clearly       

Job Title       
Address       
City       
Signature  



 

Revised June 2012 - Fillable  

 
ENVIRONMENTAL SERVICES DEPARTMENT 
1001 N. Central, Suite 201 
Phoenix,  AZ  85004-1940 
  

 
                 Division of Water and Waste Management   
           Subdivision Infrastructure & Planning Program   
          Phone (602) 506-1058        FAX (602) 506-5813   

 
Application for Approval of Sanitary Facilities for Subdivision 

 
Page 3 of 3 
 
 This agreement MUST be signed by the Providers NOT the Engineer or Project owner. 

 
REFUSE SERVICE AGREEMENT - Agreements must be completed and signed by a representative of the 
collection service and the operational authority of the disposal site: 

 
Collection Agency       

  
Refuse collection service to        

(name of the subdivision) 
 

in accordance with applicable rules and regulations governing refuse collection. 
 

Date       Print Name clearly       
Job Title       
Address       
City       
Signature  

 
 

              ** IN ORDER TO APPROVE THE ABOVE COLLECTION SERVICE, 
       WE MUST ALSO HAVE THE INFORMATION IN THE AGREEMENT BELOW. ** 

 
 

 This agreement MUST be signed by the Providers NOT the Engineer or Project owner. 
 

REFUSE DISPOSAL AGREEMENT - As required by the Arizona Department of Environmental Quality Rules and 
Regulations, and specifically regulation A.A.C. R18-5-409: 

 
The Disposal Site       

  
is operated by       

(name of operational authority) 
 

in accordance with applicable rules and regulations governing refuse and will accept refuse from persons living in: 
 

Name of Subdivision:       
      

Date       Print Name clearly       
Job Title       
Address       
City       
Signature  

 
 The signatures can not be more then 1 (one) year old (page 2 and page 3).  
 
 IF YOUR PROJECT IS IN THE CITY OF PHOENIX - Subdivision/Condominium Refuse 

must be signed by the City of Phoenix.  No Exceptions.  
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Maricopa County Environmental Services 

 

Subdivision Infrastructure & Planning Program 
 

LETTER OF AUTHORIZATION 
 
 

Complete this form ONLY if the Project Owner/Responsible 
Party is not signing the application 

 
 
 
 
 

This form is effective for one (1) year from date of signature. 
 
 

 
Date:        
 
I hereby authorize       , of 
 

       firm to file this  
                                                (engineering firm / organization) 
 

application and act on my behalf for project(s) name(s) listed: 
 
       
 
Project Owner/Responsible 
Party Name / Title:                                                                /        
         (Please print clearly)                                  NAME                                           /                            TITLE 
 
Signature of Project Owner   / 
Responsible Party of Fiduciary Responsibility  
                             ***   MANDATORY   *** 
 

 
NOTES:   - Project Owner’s / Responsible Party’s information must be on application for  
                    use on the certificate. 
 
                 - Engineer cannot sign this form as Project Owner / Responsible Party 
 
 

Department use only 
 
MCESD number (s):   
 

***  The Department reserves the right to request any other information  *** 
 

Visit our web page at www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx 
 

 

http://www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx
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Maricopa County 
Environmental Services 

Approval Of Construction (AOC) 

Application Packet 

 
 

1 (One) MCESD# Per Application 
 

 

Mailing and Delivery Address: 
Maricopa County Environmental Services Department 
Subdivision Infrastructure and Planning Program 
1001 N. Central Avenue, Suite 201 
Phoenix, AZ  85004-1940 

 

 Approval OF Constructions (AOCs) are applied for after the component is built and testing has 
been completed and passed. 

 

 MCESD issues AOCs only for MCESD issued Approvals TO Construct (ATC). 
 

 One (1) MCESD number per AOC application.  Do not put multiple numbers on one application.  
ATCs are issued with one MCESD number and AOCs are issued the same way. 

 

 For the Engineer’s Certificate of Completion area on the application, the only items required are 
registered engineer’s name, phone & fax numbers and the wet seal and signature.  Nothing else 
is to be added. 

 

 The engineer sealing/signing must be comfortable with the information provided on the as-built 
plans. 

 

 Please make sure that the application is completed legibly.  MCESD signs the bottom of the 
application when issued, which turns it into the issued certificate. 
 

 

AO C Ap pl ica t ion  Ins t ruc t ions  

PWS# -  “Public Water Supply” number – last three digits needed.  Needs to be the assigned number that is providing 
potable water, must be the same on the ATC and the AOC. 

MCESD# - located on the plans that were signed by MCESD and can be found on the Approval to Construct 
Certificate.  
                     (One MCESD number per application) 

Type of Component – write in the type of component the AOC application is for, water,  sewer, etc. 

DWR# - last six digits needed.  FOR WELLS ONLY.  Must have source approval before applying for AOC. 

Project Name - as denoted on the Approval to Construct Certificate. Should be the same as on the plans. 

Project Address – physical location of project. 

Project Description - the description should be the same as the description on the Approval to Construct (ATC) 
Certificate, this will be different for each component. 

Project Owner - must be a person with fiduciary responsibilities associated with the Project.(Print Name)  *  → 

Job Title - examples: Owner, President or Vice President of Corporation/Home Owner Association, Manager. 

Project Company Name – the name of Company who owns the Project.  

Mailing Address, City, State, Zip Code - location of project owner, original will be mailed to this address, unless 
otherwise noted. 

Signature of Project Owner - No one other than named project owner can sign the application unless there is a letter 
of authorization attached. 

Engineer's Certificate of Completion – must be filled out, sealed and signed by a registered Engineer only, do NOT 
alter the application in any way.  

 
Any questions contact Cindy Furze at 602-506-1058 or CFurze@mail.maricopa.gov  

 
***  The Department reserves the right to request any other information  *** 

 
Page 1 of 2                        Visit our web page at www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivision.aspx  

mailto:CFurze@mail.maricopa.gov
http://www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivision.aspx
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Maricopa County 
Environmental Services 

Approval Of Construction (AOC) 

Application Cover Page 

Mailing and Delivery Address: 
Maricopa County Environmental Services Department 
Subdivision Infrastructure and Planning Program 
1001 N. Central Avenue, Suite 201 
Phoenix, AZ  85004-1940 

(PLEASE PRINT CLEARLY) 

Project Name:       
 

Contact Person:              Title       

Email address of contact person        

Company Name:       

Phone Number:             Ext:                  Fax Number:       

  Address:       

 City:               State:           Zip Code:       
 

 
 

 On the AOC application ONLY, an Engineer can be the Project Owner.*→    

Application Check List for Approval of Construction 
 

 Cover Page for MCESD Projects  (This page) 

  

 Approval of Construction application (Attached) 
  

 
 

 
Cover sheet of sealed and signed As-Built plans 

(Sealed and signed by a Registered Land Surveyor or a Registered Engineer) 
 

Full set must be available upon request in accordance with R18-4-507.2, R18-4-508 Record Drawings and 
Part E Type 4 General Permit R18-9-E301.E. 

  
 

(If the application is for a subdivision and the cover page does not show the subdivision lots, we will need 
the pages that do.) 

  

 
 
 

Test Results OR A Letter From The City Stating The Type Of Tests That Were Run And 

That They Passed 
 

 Potable water systems - test results including, but not limited to pressure and bacteriological test data. 
 

 Sewage collection systems - test results including, but not limited to deflection, leakage and uniform slope test 
data. 

 

 Reclaimed water distribution systems - test results including, but not limited to pressure test data. 
 

 The Approval of Construction (AOC) application will be signed by the MCESD Program 

Manager or designee and will become your AOC certificate. 
 

 Contact Person will be notified when signed unless otherwise noted 

 

 
Any questions contact Cindy Furze at 602-506-1058 or CFurze@mail.maricopa.gov  

 

***  The Department reserves the right to request any other information  *** 

 
Page 2 of 2                     Visit our web page at www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx  

mailto:CFurze@mail.maricopa.gov
http://www.maricopa.gov/EnvSvc/WaterWaste/Subdivisions/Subdivisions.aspx
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Environmental Services Department 
1001 N. Central Avenue, Suite 201 
Phoenix,  AZ  85004-1940 

   

                    Division of Water and Waste Management 
                             Subdivision Infrastructure & Planning 

                        PHONE (602) 506-1058      FAX (602) 506-5813 

 
 

Approval of Construction and/or 
Verification of General Permit Conformance 

 
One (1) MCESD# Per Request / Application 

 
PLEASE PRINT CLEARLY 

 

PWS#  04-07-          MCESD #       Type of Component       
(WATER COMPONENTS ONLY)                                                                                                                                                    (Specify water, gravity sewer, reuse, lift station, storage tank, etc.) 

 

 Wells Only:   DWR#  55-                    *Must have source approval before applying for AOC. 
 

Project Name:       
 

Project Address:       
(Physical location of project)   

 Project Description:       
 

  

 

Project Owner:          Job Title       
 

Company Name       
 

Mailing Address       
 

City           State          Zip Code       
 

   Signature of Project Owner       Date       
 

Engineer's Certificate of Completion 
I,        , a Professional Engineer registered in the State of  

Arizona; confirm that the project was completed in compliance with the plans and specifications approved by the Department, 
except as noted on the "as-built" plans.         Attached are applicable test results as required.  

 Seal & Signature  

 
 

 

 
 
 
 
 
 
 
 
 
 

Engineer's Phone       

Engineer's Fax       
 

 

 

Department Use Only                              Approval of Construction and/or 
Verification of General Permit Conformance 

For the project as described above, the Project Owner is granted an Approval of Construction and/or Verification of General Permit Conformance for operation and/or 
discharge under the terms of General Permit 4.01 in accordance with Title 18, Chapter 9, and Permit Article 2 (Wastewater); And/Or Title 18, Chapters 4 and 5 and 
Chapters IV and V of The Maricopa County Environmental Health Code (Water). 

By  
 

Wesley A. Shonerd, PE, Senior Civil Engineer 

Subdivision Infrastructure & Planning  Date  

 
 

Page 1 of 1                 (Note: Once MCESD Signs This Application, It Becomes THE Certificate) 
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APPENDIX B - FIRE FLOW REQUIREMENTS 









 

TOWN OF QUEEN CREEK 
DESIGN AND CONSTRUCTION STANDARDS MANUAL  

APPENDIX C - HYDRANT METER RENTAL AGREEMENT 



FIRE HYDRANT METER RENTAL AGREEMENT 

Customer’s Name: 
ACCOUNT #(S): 
Contact Name: 
Meter #(s): 
Hydrant ID Tag #(s): 

Town of Queen Creek Water Department is providing you with a hydrant meter with the understanding that you, the undersigned will 
adhere to the following conditions: 

1. The individual or company renting the hydrant shall only open the hydrant using the gate valve. At no time are you to use a
hydrant wrench.  If an employee of the water department finds that a hydrant wrench has been used, we will pull the hydrant
meter immediately.

2. The individual or company renting the hydrant meter will be responsible for locking the hydrant meter gate valve to prevent
anyone from stealing water.  If an employee of the water department should see someone stealing water, that person will be fined
accordingly.

3. A 2” female gate valve is attached to the hydrant meter, the individual or company renting the meter will need to provide their
own 2” male adapter fitting.

4. Should the individual or company renting the hydrant meter want the meter moved to another location, they should contact the
water company at 480-358-3450 and we will schedule the hydrant to be moved by an employee of the water department.  If the
renter moves the hydrant meter him or herself, there will be a $150.00 unauthorized hydrant meter move fee.

5. If the individual or company renting the hydrant meter should detect a leak, they should contact the water department
immediately, and an employee of the water department will come out and repair it or exchange the hydrant meter for another if
one is available at the time.

6. The Town of Queen Creek Water Department does not allow homesteading.  Our field supervisor periodically checks hydrant
meters.  If he/she should find that there has been no usage or low usage on a meter for a one week period, the hydrant will be
removed and the account final billed.

7. The individual or company renting the hydrant meter will be responsible for securing the hydrant meter to the hydrant to prevent
damage to the meter or the meter being stolen.

The Town of Queen Creek Water Department will assess the following charges if any damage hydrant meter is damaged or stolen 
while in the possession of the individual or company renting the meter: 

NON-REFUNDABLE DEPOSIT $100.00 
REFUNDABLE SECURITY DEPOSIT $1,500.00 
LOST/STOLE/ DAMAGED BREAKAWAY $350.00 
MONTHLY RENTAL FEE $100.00 
LOST/STOLEN/DAMAGED METER $1,775.00 
DAMAGE TO FIRE HYDRANT $2,220.00 
METER MOVE CHARGE $20.00 (Per move) 
UNAUTHORIZED METER MOVE FEE  $150.00 
RATE PER THOUSAND GALLONS $4.00 

Approval of this application does not guarantee that a meter may be installed at any particular hydrant.  Location and access to hydrant 
meters may be prohibited based on site conditions and the type of access needed.  Considerations include traffic safety, dust 
suppression, obstruction of private property, etc.  The Town reserves the right to require the removal or relocation of any hydrant 
meter at any time. 

For projects requiring an Encroachment Permit, the Applicant may contact their assigned Town Inspector with any questions.  At no 
time will the applicant be allowed to block or convey water across the public right-of-way without prior authorization from the Town. 
For Questions regarding traffic safety or vehicle access, contact the Public Works Traffic Information Line at (480) 358-3132 or email 
traffic@queencreek.org 

I/We the company agree to the above mentioned terms on the hydrant meter that we have rented from the Town of Queen Creek 
Water. 

Company Name 

Signature 

Date 

Hydrant Meter No. 
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APPENDIX D - TYPICAL DETAILS 
 
WATER SYSTEM PLANS 
 

TYPICAL PLANS 
QW100a TYPICAL WATER COVER SHEET 
QW100b TYPICAL WATER INDEX OF SHEETS 
QW100c TYPICAL WATER GENERAL NOTES SHEET 
QW100d REQUIRED DETAILS FOR WATER PROJECTS 
QW100e TYPICAL PLAN SHEET FOR SUBDIVISIONS 
QW100f TYPICAL CONFLICT SHEET 
QW100g TYPICAL PLAN SHEET WITH 2 VIEWS 
QW100h TYPICAL PLAN AND PROFILE SHEET 
 
HYDRANTS AND FIRE PROTECTION 
QW201  FIRE HYDRANT INSTALLATION 
QW202  NEW FIRE HYDRANT LOCATION 
QW203  FIRE PROTECTION LAYOUT 
 
 
VALVES 
QW301 VALVE SPACING DETAIL 
QW302 TYPICAL GATE VALVE 
 
SERVICES AND METERS 
QW403 WATER METER LOCATION 
QW404 2-IN & SMALLER WATER METERS 
QW405 MANIFOLD WATER SERVICE  
QW406 2-IN WATER METERS MANIFOLDED FOR 3-IN SERVICE 
QW407 BACKFLOW PREVENTION 
QW408 ABOVE GROND WATER METERS 3-IN AND LARGER 
QW409 DOUBLE CHECK DETECTOR ASSEMBLY WIH BYPASS METER 
 
JOINT RESTRAINT 
QW502-1, 2 JOINT RESTRAINT FOR D.I.P.  
QW503 THRUST BLOCKS FOR WATER LINES 
 

hpowell
Typewritten Text
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MISCELLANEOUS 
QW601 TAPPING SLEEVE AND VALVE INSTALLATION 
QW602 BLOW-OFF ASSEMBLY 
QW603 AIR AND VACUUM RELEASE VALVE 
QW604-1, 2 PIPE SUPPORT ACROSS TRENCHES 
QW604-3 ALTERNATE TO PIPE SUPPORT 
QW605-1, 2, 3 WATER, SEWER AND DRY UTILITY SEPARATION / 

PROTECTION 
QW605-4 MINIMUM UTILITY SEPARATION REQUIREMENTS 
QW606 TYPICAL WATER LINE TRENCH 
QW607 STANDARD UTILITY LOCATION 
QW608 ALLOWABLE JOINT DEFLECTION HORIZONTAL AND 

VERTICAL   
QW609 WATER QUALITY SAMPLING STATION TYPICAL 

INSTALLATION 
QW610 FISSURE CROSSING 
QW611 VERTICAL ALIGNMENT OF WATER MAINS 

 
WASTEWATER SYSTEM PLANS 
 

TYPICAL PLANS 
QS100a TYPICAL WASTEWATER COVER SHEET 
QS100b TYPICAL WASTEWATER INDEX OF SHEETS 
QS100c TYPICAL WASTEWATER GENERAL NOTES SHEET 
QS100d REQUIRED DETAILS FOR ALL WASTEWATER PROJECTS 
QS100e TYPICAL WASTEWATER PLAN SHEET FOR SUBDIVISIONS 
 
MANHOLES AND CLEANOUTS 
QS420 PRE-CAST SEWER MANHOLE 
QS421 SEWER MANHOLE COVER FRAME ADJUSTMENT 
QS422 WATER TIGHT 30” MANHOLE FRAME AND COVER 
QS423 30” MANHOLE FRAME AND COVER 
QS424 INDUSTRIAL WASTE CONTROL VAULT WITH MANHOLE 
QS425 SEWER CLEANOUT 
 
CONNECTIONS 
QS430 SEWER SERVICE LATERAL 
QS431 DROP SEWER CONNECTIONS 
 
MISCELLANEOUS 
QS440 BROKEN SEWER LINE REPLACEMENT 
QS441 STUB OUT AND PLUGS 
QS442 TYPICAL SEWER LINE TRENCH 
QS443 SEWER AUTOMATIC FLUSHING DEVICE 
QS444-1, 2 STANDARD ODOR TANK 
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