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Section 4-1 – Gravity Sewer 
 
This Section provides policy and standards establishing design criteria for constructing and modifying 
wastewater systems to be owned, operated and maintained by the Town of Buckeye. It provides guidance 
on design report preparation, and wastewater collection systems. 

The requirements of this manual, including the wastewater design standards in the section, may be 
modified at anytime by the Town Engineer. 

The Town Engineer may approve variances to the requirements of this section. Variance requests must be 
submitted in writing and include a justification for the variance requested. A copy of the Town approved 
variance shall be included with the submittal of any plans or design reports to the Town of Buckeye that 
incorporate the variance. 

The Town Engineer is required, pursuant to Chapter 23, Article 23-2, of the Town Code, to develop 
standards and detail regarding public improvements to be constructed within the Town.  The standards, 
design criteria, and policy set forth in this section were developed and recommended by the Town 
Engineer pursuant to Chapter 23, Article 23-2 and adopted by Town Council in Resolution No. 37-12. 
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4-1    Gravity Sewer 
4-1.000 General Information: 

4-1.001 Wastewater Infrastructure Requirements: 
A. Developers/Landowners are required, pursuant to the Town Code, including the Town 

Development Code, to install, at their expense, all improvements necessary to provide 
wastewater service to their development. This includes any sanitary sewer lines, lift stations, 
force mains, or other facilities.  

B. Developers/Landowners shall install, at their expense, all on-site and off-site improvements 
necessary to serve their developments.  

4-1.002 Definitions and Abbreviations: 

A. AAC - Arizona Administrative Code 

B. ADEQ - Arizona Department of Environmental Quality  

C. ADHS - Arizona Department of Health Services  

D. ANSI - American National Standards Institute  

E. APN - Assessor's Parcel Number 

F. ARS - Arizona Revised Statutes  

G. ASTM - American Society for Testing and Materials  

H. AWWA - American Water Works Association  

I. CMP - Community Master Plan 

J. cpd – Capita per day 

K. d/D – Depth of flow divided by the diameter of the pipe 

L. Developer – Shall also be interpreted to mean Landowner; including development companies 
authorized to act on behalf of the Developer/Landowner. 

M. DU – Dwelling Unit 

N. EDU – Equivalent Dwelling Unit 

O. Engineer – An engineer registered professionally in the State of Arizona to do engineering 
within the purview of their practice area. 

P. EPA - Environmental Protection Agency  

Q. FCDMC – Flood Control District of Maricopa County 

R. fps – feet per second 

S.  gpcpd - gallons per capita per day  

T. gpd - gallons per day  

U. gpm - gallons per minute 
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V. gpapd – gallons per acre per day 

W. gpsfpd – gallons per square foot per day  

X. gpspd – gallons per student per day 

Y. Horizontal Separation – The dimension measured horizontally between the outside of one item 
to the outside of an adjacent item. 

Z. Landowner - Shall also be interpreted to mean Developer; including development companies 
authorized to act on behalf of the Developer/Landowner. 

AA. MAG - Refers to the Maricopa Association of Governments Uniform Standard Specifications 
and Details for Public Works Construction current edition 

BB. MH - Manhole 

CC. MCESD - Maricopa County Environmental Services Department 

DD. Plan(s) - Design drawings that are 100 percent complete and sealed by a registered professional 
Engineer. 

EE. POTW - Publicly Owned Treatment Work  

FF. PUE - Public Utility Easement  

GG. PVC - Polyvinyl Chloride  

HH. Public Works Inspector - A Town employee or contracted consultant with a primary 
responsibility of monitoring the construction of improvements for conformance to Town 
requirements. 

II. SWPPP - Storm Water Pollution Prevention Plan  

JJ. ROW – Rights-of-Way 

KK. TOB - Town of Buckeye 

LL. Town - Town of Buckeye 

MM. Town Engineer –Town of Buckeye Town Engineer or designee 

NN. WRF - Wastewater Reclamation Facility 

OO. Vertical Separation – The dimension measured vertically between the outside of one item to the 
outside of another. 

PP. Cover - The distance between the top outside of pipe and grade elevation at location of 
measurement (typically a rim elevation on a manhole or cleanout). 

QQ. VCP – Extra Strength Vitrified Clay Pipe  

4-1.003 Design Policy: 

A. Developers/Landowners must adhere to the Town’s requirements for extension of wastewater 
systems to newly developed areas and subdivisions inside the Town’s service area. See Figure 1. 

B. Sanitary sewers are required along the entire length of all property line frontages whenever 
future upstream extension of the wastewater system is possible. The property line frontage is that 
portion of the property that abuts a street, public utility easement or public rights-of-way. If a 
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parcel to be developed has more than one property line frontage, sanitary sewer mains shall be 
installed along the entire length of all frontages when required by the Town or approved master 
plan. 

C. The engineer, a registered professional in the State of Arizona, shall analyze the wastewater 
generation from a proposed development and determine its impact on the Town’s wastewater 
collection system. The engineer shall certify an analysis that extends from the development to a 
point on the downstream system in compliance with a master plan previously accepted by the 
Town. The effects of peak wastewater rates shall be evaluated to ensure proper sizing of 
proposed wastewater collection facilities. 

D. Town approval of plans and associated design reports are valid for one (1) year from the date of 
Town Engineer’s signature.  

E. If a construction permit for the plans has not been issued within one (1) year from the date of 
approval noted on the cover sheet, the plans have not changed, and are deemed by the Town to 
be in substantial conformance with this manual or its subsequent revisions, a re-approval from 
the Town Engineer will be required; however a comprehensive review may not be necessary. If 
there are revisions to be made to bring the plan set into conformance with this manual, a 
comprehensive review (including payment of fees) will be necessary.  

F. Engineering Bulletin No. 11, “Minimum Requirements For Design, Submission of Plans and 
Specifications of Sewage Works” published by the Arizona Department of Environmental 
Quality as well as the Arizona Administrative Code, “Title 18 - Environmental Quality,” contain 
specific requirements for submittals, approvals and notifications when extension of a public 
sanitary sewer line is proposed. The developer/landowner and the engineer designing the plans 
shall comply with all laws, regulations, and requirements. 

G. All Developers/Landowners desiring or required to connect to the Town of Buckeye sewer 
system are required to be annexed within the Town's corporate limits. 

H. All construction documents shall be prepared by a registered professional civil engineer licensed 
of and practicing in the State of Arizona pursuant to the provisions of A.R.S. §32-101; §§32-
121-131; §§32-141-152. Each sheet of the plans shall include the appropriate professional State 
of Arizona seal, signature, date and date of expiration below seal. The Town of Buckeye does 
not require original seals and or signatures (wet seal) on improvement documents during the 
review cycle. 

I. All final plans that include connection to or extension of the Town’s sanitary sewer system, or 
on a system that is to be dedicated to the Town, must be submitted to the Town of Buckeye for 
review and approval. Plan review fees must be paid at the time of plan submittal. 

4-1.004 Diligence: 

A. Developers and landowners shall verify the need for any wastewater extensions necessary to 
provide service to a site or to provide onsite facilities. 

1. Available Resources: 

a. Obtain existing utility maps and as-built drawings; 

b. Town’s website – http://www.buckeyeaz.gov; and 

c. Contact the Town Engineer to confirm the need for any required extension or conditions 
for wastewater service.  

http://www.buckeyeaz.gov/
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Figure 1 Town of Buckeye Sewer Service Area  
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4-1.005 Implementation: 

A. The requirements of this section shall become effective in accordance with Town Code. 

B. The standards and requirements of this section shall apply to: 

1. All new plans submitted to the Town following the effective date of Town Council's 
adoption of the resolution approving the standards and requirements of this section. 

2. All plans seeking a new Town Engineers signature or a re-approval from the Town Engineer. 

3. All current approved plans that have not been permitted shall comply with the requirements 
of this section. Prior to the issuance of the construction permit the design engineer shall 
submit a written letter to the Town Engineer acknowledging the construction and materials 
shall be performed and supplied pursuant to the requirements of this section.   

4-1.006 Intent to Serve: 

A. As part of the Town’s approval process and in accordance with the A.A.C., 
developers/landowners shall obtain a sewage treatment capacity letter from the Town’s Water 
Resources Department stating the Town’s wastewater system will be adequate to handle the 
development’s flow and quality. 

4-1.007 EPA Regulations: 

A. The EPA requires the Town to develop and implement a program to control discharges that 
might harm the POTW. The program establishes local discharge limits for non-residential users 
and provides a permitting process based on the users’ discharges and types of businesses. The 
Town’s Water Resources Department is the Town Department authorized by Town Council to 
enforce provisions of Chapter 16 of the Town Code. Contact the Water Resources Department 
for details and requirements of such Chapter. 

4-1.008 ADEQ Requirements: 

A. Policy: 

1. MCESD is required to review and approve all public sanitary sewer line extensions and 
construction of wastewater related facilities within the Town’s service area, prior to the 
Town approving the final plans. Before the Town may approve final plans, the 
developer/landowner shall submit a cover sheet for the improvement plans with a completed 
signature and date of approval from MCESD. 

2. Prior to commencing construction, the contractor or developer/landowner shall provide a 
copy of the MCESD approved Certificate of Approval to Construct and/or Provisional 
Verification of General Permit Conformance. 

3. Before the sewer system is accepted or put into service and prior to any issuance of a 
Certificate of Occupancy, the developer/landowner shall submit a Certificate of Approval of 
Construction and/or Verification of General Permit Conformance signed by MCESD. 

4-1.009 Private Wastewater Companies: 

A. Portions of Buckeye’s municipal service area are served by private wastewater companies. See 
Figure 1 Town of Buckeye Sewer Service Area which delineates these areas. Placing private 
sanitary sewer lines within Town ROW will require a written agreement between the private 
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wastewater company and the Town. The private company shall review modifications or 
construction of wastewater systems within their franchise areas. When submitting final plans and 
reports, the developer/landowner must provide written documentation that the private 
wastewater company has reviewed and approved the sanitary sewer lines within its jurisdiction. 
The Town will review plans for the location of the mains and for work that is to occur within the 
Town’s ROW. A note shall be placed on the drawings identifying operation and maintenance 
responsibilities. 

4-1.010 Stormwater Pollution Prevention Plan: 

A. When the proposed construction will be larger than one (1) acre, including linear construction, 
an ADEQ stormwater permit is required. The SWPPP and Best Management Practices are 
required by state law and shall be submitted to TOB for review during the plan review and 
maintained at the construction site for reference during construction in accordance with the most 
current Arizona storm water construction general permit requirements. The ADEQ stormwater 
permit is required in order to submit an application for and receive a TOB construction permit. 

4-1.100 Wastewater Reports: 

The purpose of the wastewater report is to describe the layout and design of the proposed wastewater 
collection system that will be owned, operated, and maintained by the TOB. The description shall 
include the criteria and all assumptions used, the layout and sizing of the system, and provide all 
calculations and resources used. The proposed system shall meet the requirements of the TOB. 

4-1.101  General Report Requirements 
A. All reports shall be sealed and signed on the cover by a registered professional civil engineer in 

the State of Arizona. 

B. Information from a previous report or other reports that is important to the design of the 
proposed project shall be included in the submitted report. 

C. Reports should be letter size, bound with a hard cover. 

D. Maps and exhibits should be folded in sleeves with a maximum size of 24 inches by 36 inches 

E. All redline reports shall be returned with the submittal of the next report for review. 

F. Cover Sheet: 

1. Project title; 

2. Major cross streets; 

3. All submittal dates listed; 

4. Prepared for including: contact name, company name, address, telephone number, and email; 

5. Prepared by including: contact name, company name, address, telephone number, and email; 

6. Engineers seal; and 

7. Town approval block. 
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Figure 2 Town Engineer Signature/Approval Block 

 
DISCLAIMER: 
 
THE TOWN APPROVES THIS REPORT FOR CONCEPT ONLY AND 
ACCEPTS NO LIABILITY FOR ERRORS OR OMISSIONS 
 
 
BY: _______________________________________________________________ 

BUCKEYE TOWN ENGINEER  DATE 
 

 
A. Table Of Contents: 

1. List all sections; 

2. Figures; 

3. Tables; 

4. Exhibits; and 

5. Appendices. 

B. Executive Summary Paragraphs: 

1. Criteria used; 

2. Criteria met; 

3. Project challenges; and 

4. Overall observations. 

C. Introduction: 

1. Provide project name, size, description, land use and type of development; 

2. Purpose of the report; 

3. Describe which sewage treatment plant service area in which this project is located. Provide 
general information about the plant; 

4. Explain the objectives of the report, defining infrastructure requirements, satisfy regulatory 
requirements and evaluate the impact of the new development on the existing systems and 

5. Indicate if the proposed sewer system is public or private. 

D. Project Location: 

1. Township, Range and Section; 

2. Description of the major cross streets; 

3. Vicinity Map; and 

4. Relationship to other developments and sewer features. 
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a. Provide a map labeling all adjacent developments and features. 

E. Existing Conditions: 

1. Describe the existing collection system infrastructure; 

2. Topography; and 

3. Challenging features for on-site gravity sewer. 

F. Tributary Area: 

1. Describe all tributary area up-stream of the proposed development and how it is being 
accommodated with the proposed design; and 

2. Provided a map showing offsite tributary areas and locations where sewer is being provided 
for those areas. 

G. Criteria 

1. All design criteria shall be per this design manual; and 

2. Summarize and include all design criteria used for this report, TOB and other agency 
requirements and criteria. 

H. Design Methodology: 

1. Identify land use, population, density, loadings and peaking factors; 

2. All calculations shall be converted to EDUs as well as flow; 

3. Summarize all flow contributions according to concentration point; 

4. Summarize all offsite flow contributions per concentration point; and 

5. All water treatment discharge flows shall be included. 

I. Collection System: 

1. Prepare a skeletal sewer collection system map at a scale large enough to show arterial and 
collector roads and important streets, sewer lines, sizes, manholes, topography, two foot 
contours minimum, lift stations, force mains, existing or proposed Wastewater Treatment 
Facilities on site, outfall to offsite existing or proposed collection system if appropriate, and 
stubs or mains to offsite portions of the service area if appropriate. 

2. Demonstrate that connections to offsite service areas, if any, are deep enough to serve the 
entire offsite property while meeting depth-of-cover requirements. 

3. Show evidence that adequate capacity has been included in the receiving downstream WRF 
and when capacity will be available. 

4. If the proposed collection system will discharge to an existing or proposed offsite trunk 
sewer line or lines and flow conveyed to an offsite WRF, provide evidence that the design of 
the receiving trunk lines have included the necessary capacity to convey the design flow at a 
d/D of 75 percent maximum. If required by the Town, the downstream sewer shall be 
analyzed to where the Town feels there is sufficient capacity in the system or to the 
treatment plant headworks. This could include flow monitoring and computer modeling. 

J. Modeling: 
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1. Identify software used and all assumptions. 

2. Include the following information in tabular form. The column headers listed are the 
minimum required to be used in the design table. 

a. Pipe Label; 

b. Upstream Manhole Number; 

c. Downstream Manhole Number; 

d. Upstream Invert Elevation; 

e. Upstream Rim Elevation; 

f. Upstream Pipe Cover (ft); 

g. Downstream Invert Elevation; 

h. Downstream Rim Elevation; 

i. Downstream Pipe Cover (ft); 

j. Pipe Length (ft); 

k. Pipe Slope (ft/ft); 

l. Pipe Diameter (in); 

m. Pipe Manning’s n value (0.013); 

n. Contributing Flow (gpd); 

o. Contributing EDU’s; 

p. Cumulative Average Daily Flow (gpd); 

q. Peaking Factor; 

r. Peak Daily Flow (gpd); 

s. Total Peak Flow (gpd); 

t. Design Pipe Capacity, Full (gpd); 

u. Q/Qfull  (Max = 0.82); 

v. d/D  (Max = 0.75); and 

w. Velocity (fps). 

3. Provide an electronic copy of all models and spreadsheets with the approved report. 

4. Include a map of the collection system showing all manhole numbers, pipe segments and 
pipe diameter (by color). The map shall be provided at a readable scale. Use multiple pages, 
if necessary. 

5. If modeling existing sewers and the analysis shows d/D is greater than 0.75, provide a map 
of the existing system being modeled while color coding by severity all pipe segments 
exceeding the d/D. 
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6. All systems with pipe segments exceeding 1.0 d/D shall be modeled with a true computer 
model designed for calculating surcharging in manholes. Manhole surcharged depths shall 
be added to the table. 

K. Conclusion: 

1. Summarize the work that has been completed; 

2. Summarize all recommendations; 

3. List all reference documents; and 

4. State that all of the TOB requirements as well as all other agencies have been satisfied. 

L. Appendices: 

1. Supporting calculations; 

2. Attach all relevant portions of external approved reports, including cover page, that validate 
the design of assumptions of this report; and 

3. All other supporting information. 

4-1.102 Types of Wastewater Reports: 

There are five different types of reports that can be submitted to the TOB. Each type of report has a 
specific use. The following is a description of each of the reports as well as their use.  

A. Master Wastewater Report: 

1. A master wastewater report is required to accompany and support all CMP submittals to the 
TOB. 

2. Master wastewater reports are intended to cover large areas addressing all tributary areas 
upstream of the specific concentration point or area of interest. 

3. Master wastewater reports can vary in detail but the overall requirement is to show how the 
entire master planned area is being served by sewer. The report must show how gravity 
sewer service is physically possible. 

4. The Town of Buckeye may request a master wastewater report for any project. 

B. Preliminary Reports: 

1. Preliminary sewer reports are required to accompany and support a preliminary plat or site 
plan. 

2. Preliminary reports shall comply with all general report requirements. 

3. Preliminary reports can further detail areas within a master wastewater report, multi-phased 
project, or a stand-alone un-phased project. 

4. Preliminary reports vary in detail. However, enough detail is required to prove how the 
entire preliminary plat or site plan is served by sewer and that the proposed design is 
physically possible. 

5. If the preliminary report is following an approved master wastewater report, describe any 
and all changes from the approved master wastewater report. 

6. Update or use the most current design criteria for specific site uses if applicable. 
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7. Modeling is not mandatory for a preliminary report, but may be required by the Town in the 
sole discretion of the Town Engineer. 

8. Solutions provided should include enough design calculations to validate the proposed 
sewer. 

9. Preliminary plats cannot be approved prior to the approval of the preliminary sewer report. 
This may also apply to site plans, depending on the nature of the site plan and its location. 

C. Final Reports: 

1. Final reports are required to accompany and support all final plats and final design plans. 

2. Final reports shall comply with all general report requirements. 

3. Final reports shall complete the design from a preliminary report or master wastewater 
report. 

4. Describe all changes from the master wastewater report or preliminary report. All changes 
shall be incorporated into the report, models and results. 

5. The Final Report must include criteria, assumptions, special conditions, and complete 
calculation tables and figures to provide a complete description of the proposed wastewater 
collection system as a basis of final plans and specifications. 

6. All models and tables shall be complete. 

7. Update or use the most current design criteria for specific site uses if applicable. 

8. Final Plat and/or final plans may not be approved until the final report is approved. 

D. Private Facilities Reports: 

1. Reports submitted to private wastewater companies with service areas within the Town of 
Buckeye must also be submitted to the TOB for approval. 

2. The TOB has authority over the location and surface facilities in public rights-of-way and 
property owned or controlled by the TOB. 

3. Reports to private wastewater companies and the TOB will not be approved by the Town 
unless first approved by the private wastewater service company. 

4. Private reports must show that the private wastewater company can provide adequate 
capacity to support the proposed project. 

5. Private reports shall comply with all general report requirements in this section. 

6. A signature line for the private utility provider shall be provided on the front cover of the 
report. 

7. The executed “Will Serve” letter from the private utility company is required to be part of 
the report. 

E. Areas Served by Septic: 

1. In areas where public sewer mains are not available, private septic installations may be 
allowed. These systems must conform to the MCESD requirements. All septic systems shall 
be approved by the MCESD. 
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2. The TOB requires that they be constructed in such a way so that in the event that public or 
approved private sewer becomes available, the septic system may be easily disconnected and 
the supplying structure connected to the approved sewer system. 

3. The developer/landowner shall submit the appropriate sewer report for the project to allow 
the TOB to anticipate the flows from this area in the future. 

4. The projected flows will be used to size an onsite “dry sewer” for future connection to TOB 
sewer mains when extended. 

5. The report shall state how the development meets the requirements to be able to install septic 
systems. 

4-1.200 Collection System: 

4-1.201 General Requirements: 

A. Multi-family and commercial developments shall install private sanitary sewers onsite. 

B. Users discharging industrial wastes must install monitoring structures and comply with Chapter 
16 of the Town Code.  

C. Design Policy: 

1. Wastewater flows must be accepted by the Town to be discharged into the Town’s collection 
system.  

2. When a public sanitary sewer line is located within 660 feet of the boundary of the subject 
property, the developer/landowner may be required to extend the public sewer system to 
their property, at no cost to the Town, in order to serve the development. Individual owners 
may be required to connect or extend the public system at no cost to the Town. 

3. When approved by the TOB and MCESD, a separate on-site wastewater solution may be 
constructed for each lot only when a public wastewater system is not available. 

4. For developments and subdivisions where an existing sanitary sewer is not available, a dry 
sanitary sewer line shall be installed conforming to all the design requirements for a public 
sanitary sewer line.  

a. All ends of the system not including services shall be terminated with a testing cleanout. 

b. The interim on-site septic system or other approved system shall be designed for ease of 
connection to the dry system when sanitary sewer service becomes available. 

c. When a home is built in a location where there are dry sewers, there will be an interim 
on-site septic system, or other approved system, the sewer tap shall be extended onsite to 
within two feet of the connection to the onsite interim solution. This will provide for 
easy connection to the TOB sewer when it becomes active. 

5. On-site septic systems or other approved systems shall be designed to serve the ultimate 
population density expected in the tributary area. The design shall be in conformance with 
the Town Wastewater System Master Plan and shall account for future connections.  

6. Where a wastewater collection system extension is possible upstream of a subdivision, the 
sanitary sewer shall be extended through the subdivision. 
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7. Public sanitary sewer lines not installed within public rights-of-way will be located within a 
dedicated TOB exclusive sewer easement granted to the Town by the developer/landowner 
in accordance with Town requirements.  

8. No private sewers are allowed within the public rights-of-way, public utility easements or 
TOB easements, except for sewer facilities owned by a private wastewater service provider 
and as agreed to by the Town. 

9. All sewers shall be designed such that hydraulic jumps are not formed due to the changing 
slopes. 

4-1.202 Design Criteria: 

A. Design Flows 

Table 1 Design Flow Criteria 

LAND USE AVERAGE DAILY FLOW 
Low Density Residential (Less 
than 2 dwelling units per acre) 

Use 3.2 persons per 
dwelling unit 100 Gallons per person per day 

Medium Density Residential 
(Less than 4.5 dwelling units 

per acre) 

Use 3.2 persons per 
dwelling unit 100 Gallons per person per day 

Medium High Density 
Residential (Less than 8 
dwelling units per acre) 

Use 3.2 persons per 
dwelling unit 100 Gallons per person per day 

High Density Residential (8 or 
more units per acre) 

Use 2.5 persons per 
dwelling unit 100 Gallons per person per day 

Age Restricted Communities Use 2.0 Persons per 
dwelling unit 100 Gallons per person per day 

Commercial / Mixed Use  1500 Gallons per acre per day 

Industrial / Warehousing Domestic flows only 1,000 Gallons per acre per day 

Commercial Office / High Rise  100 Gallons per 1,000 square feet per day 

Industrial  50 Gallons per person per day or 
3,000 Gallons per acre per day 

Hotel / Motel / Hospital  130 Gallons per room per day 

Schools With lunch & no shower 
facilities 50 Gallons per student per day 

Schools With lunch & 
shower facilities 75 Gallons per student per day 

Malls / Retail Areas / 
Restaurants  0.5 Gallons per square foot per day 

Restaurants  1.2 Gallons per square foot per day 

Other  ADEQ R18-9 Table 1 
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Table 2 Maximum Flow Generations 

CLASSIFICATION PEAKING FACTOR 
Sewer lines less than 12 inches in diameter 4 
Sewer lines 12 inches and greater in diameter ADEQ R18-9-E301 with a minimum of 2 

B. Hydraulic Criteria 

1. Slope: 

Table 3 Minimum Pipe Slopes 

Size 
(inch) 

Design Slope 
(ft/ft) Note 

Deadend 0.0075* Obtain Town Engineer approval for any request of variance. 
8 0.0040  
10 0.0024  
12 0.0019  
15 0.0014  
18 0.0011  
21 0.0009  
24 0.0008  

30 & larger 0.0008 **Obtain Town Engineer approval for any request of variance. 
 

* The minimum slope of end run of sewer. This may not be required in isolated cases approved by the Town Engineer where 
the slope causes excessive sewer depths or a d/D is at least 25%. 

**0.0008 ft/ft slope is considered to be the minimum reasonable constructible slope for all pipe sizes 24 inches and larger. 

2. Capacity: 

d/D = 75% maximum for all sewers 

3. Velocity: 

a. Minimum – 2.0 fps (flowing full)  

b. Maximum – 9.0 fps (flowing full) 

4. “n” value: 

The “n” value of all pipes shall be 0.013. 

5. Cover:   

Minimum cover shall be 6 feet above top of pipe. 

6. Minimum pipe size for sewer mains is 8 inch. 

7. A maximum of 120 acres of combined commercial and residential development shall drain 
into an 8-inch main. 

8. A maximum of 250 acres of combined commercial and residential development shall drain 
into a 10-inch main. 

9. A maximum of 640 acres of combined commercial and residential development shall drain 
into a 12 inch main. 
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4-1.203 System Layouts: 

A. Horizontal Location: 

1. Generally, sanitary sewer lines constructed along a street grid should be aligned parallel to, 
and south or west of the street centerline.  

2. Lines should not cross the street centerline except in cases where curvilinear street 
alignments are encountered, and then only as specified by the Town Engineer.  

3. Curved sanitary sewer lines are not allowed. 

4. Sewer lines within commercial, industrial or multi-family developments must be located 
within drive aisles a minimum of 10 feet from any structure.  

5. A manhole is required for all changes in direction, slope, material or size of the sanitary 
sewer line.  

6. The horizontal angle formed between the incoming and outgoing lines cannot be less than 90 
degrees. 

7. Sanitary sewer lines shall be placed under the pavement. When not in pavement they shall be 
placed in a TOB sewer easement. 

8. In local streets, manholes shall be placed 7 feet from street monument line. On curvilinear 
streets and knuckles, manholes may be placed 5 feet to 9 feet from monument line. Alternate 
locations must be approved by the Town Engineer. 

9. In collector and arterial streets, manholes shall be centered in a travel lane or on a lane line.  
Typical standard offsets from street monument lines are 16, 22, 28, 34 feet, etc. However, it 
is the Engineer’s responsibility to ensure that vehicle wheel path criteria are met. 

10. The outside of sewer pipe in all streets shall be no closer than 2 feet to the centerline of the 
roadway and 2 feet to the lip of any gutter or four feet from the back of any curb. 

11. When feasible at streets intersecting at tees or 90 degrees, mains shall be extended to end at 
a single manhole to avoid adding another manhole for a pipe termination. 

12. On sewer pipes 24 inches to 48 inches in diameter, the maximum angle allowed in a 
manhole is 60 degrees. 

13. On sewer pipes larger than 48 inches in diameter, the maximum angle allowed is 45 degrees. 

B. Vertical Location: 

1. In no case will sanitary sewer lines be installed with less than 6 feet of cover over the top of 
the pipe, unless otherwise approved by the Town Engineer. 

2. Sanitary sewer pipe will be installed at a depth sufficient to ensure gravity drainage of 
wastewater from each service line and should anticipate the lowest potential finish floor 
elevation for each building pad. 

3. Pipe design should ensure gravity drainage from the ultimate drainage area and will allow 
for future extensions of service to adjacent parcels. 

4. All finished floors shall be above the lowest manhole rim elevation where the service 
connects. 
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5. Where the ground slope is less than the slope of the sewer there may be no drop across the 
manhole where the incoming pipe is 0 degrees to 30 degrees from the projection of the 
downstream line. 

6. Where the ground slope is greater than the slope of the sewer, 0.10 foot of drop is required 
from 0 degrees to 30 degrees from the projection of the downstream line. 

7. All manholes where the incoming line is 30 degrees to 60 degrees from the projection of the 
downstream sewer, 0.10 foot of drop is required. 

8. All manholes where the incoming line is 60 degrees to 90 degrees from the projection of the 
downstream sewer, 0.20 feet of drop is required. 

9. Where pipe size changes through a manhole, the crown of the upstream pipe(s) will be equal 
to or higher than the crown of the downstream pipe 

10. In large trunk lines, inverts at junctions should be designed to maintain the energy gradient 
across the junction and prevent backflow.  

11. A maximum of 1 foot of drop across a manhole is allowed without constructing a drop sewer 
connection. 

12. A manhole with an incoming flow line creating a drop greater than 1 foot and less than 2.5 
feet to the outgoing sewer is prohibited. 

13. A drop manhole shall be used when a sewer enters a manhole 2.5 feet or more above the 
manhole invert. 

14. Drop manholes for pipe sizes 8 inches through 18 inches shall be designed with an inside 
drop. 

15. For drops larger than 18 inches, specific approval from the Town Engineer is required 
including a detailed design. 

C. Horizontal Separation: 

1. Sanitary sewer lines must maintain a minimum of 10 feet of horizontal clearance to dry 
utilities. 

2. Provide a horizontal separation from any structural footing or substantial improvement. The 
separation shall be calculated by a structural engineer and submitted for review and 
approval.  

3. Provide a minimum horizontal separation of 6 feet on either side of a sanitary sewer to storm 
drains, water mains, reclaim lines, raw water mains, culverts, box culverts, etc. 

4. All horizontal clearances shall be measured from the largest outside dimension on each 
utility. 

D. Vertical Separation: 

1. Separation of water and sewer mains shall be per the following criteria: 

a. Caution should be taken in the design and construction of the sanitary sewer lines to 
protect all water supplies from wastewater contamination.  

b. Water lines will not be allowed to cross under sewer mains, at any depth, without 
approval of the Town Engineer. For this reason, typical vertical realignment construction 
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and details are not applicable. The design engineer shall take this into account when 
preparing preliminary analysis and detailed design plans. To accommodate this 
requirement, separation criteria and minimum cover requirements of the water main may 
be allowed, as long as minimum State regulations and MAG Detail 404-1, Zone ‘A’ 
criteria are met. When existing shallow sewers are encountered, a meeting should be 
scheduled with the Town Engineer to discuss proposed water and sewer extensions in 
the areas of shallow conditions. 

c. If water mains must be installed within Zone ‘B’ areas, the water main shall be per 
MAG requirements. 

d. The TOB does not allow ductile iron pipe to be used in any gravity sewer mains. 

e. Concrete encasement shall be formed on each end. Encasement shall end on pipe joints 
leaving the joint exposed and visible. The encasement may need to extend longer than 
20 feet. 

2. Sewers shall be separated vertically from all utilities by a minimum of 2 feet. 

3. Where 2 feet of separation is not met, the conflicting utility shall have slurry bedding and 
backfill to spring line.  

E. Easement Requirements: 

1.  Easements may be considered in the following cases: 

a. For single family, individually lotted, residential developments, TOB sewer mains may 
be constructed in private access ways, meeting the minimum width of 32 feet back of 
curb to back of the curb, and the design standards herein;  

b. The project route falls in a future ROW alignment;  

c. The project route falls in a major utility, canal, or drainage channel corridor; and  

d. For a short segment of main, such that is not technically feasible to design the sewer 
mains in the ROW and the proposed alignment of the sewer main in an easement results 
in more efficient operation of the sewer main network. 

2. All TOB mains proposed outside of the ROW require approval of the Town Engineer. 

3. Sewer Line Easement 

a. Sewer lines outside of a public right-of-way are required to be located within an 
exclusive TOB sewer easement granted to the Town by the developer/landowner in 
accordance with Town Requirements. 

b. Such easement shall be free from any dry or private utilities running parallel to the 
sewer. No other non-Town utilities are allowed in a Town easement. 

c. All TOB sewer easements shall be located in tracts, open space, public access easements 
etc. In no case shall the sewer easement be located on private property such as private 
residential lots. 

d. The minimum easement width shall be per Table 4 Minimum Easement Widths for 
Sewer Mains 

e. The minimum easement widths may be increased to accommodate construction or 
maintenance activities or topographical challenges. 
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f. All sewer mains located within an approved private access way shall have a minimum 
easement width of 23 feet, back of curb to back of curb. The private access shall also 
have 10 PUE’s on both sides to accommodate the other utilities. 

g. Sewer mains are to be located in the center of the easement. In special cases with Town 
Engineer approval, the sewer can be offset in the easement but never closer than 15 feet 
to the edge of the easement.  

h. The easement shall have a 24-hour all weather access from public ROW.  

i. Sewer easements shall not have a slope greater then 10:1 or 10% in any direction. 

j. The easement shall not be located in a fenced area or areas with restricted access, and 
will be accessible at all times to Town service equipment such as trucks, backhoes, etc.   

k. No cacti are allowed within a sewer easement.  

l. Trees can only be located in the outer 10 feet of the easement when the easements are 40 
feet or larger and the pipe is centered in the easement. The only landscaping allowed 
within the entire easement is average size shrubs and ground cover. If at any time the 
Town needs to exercise their right to use the easement it is not the Towns responsibility 
to replace any landscape damaged or destroyed. 

m. Sewer easements shall be free and clear of improvements, i.e. screen walls, fences, 
retaining walls and other obstructions.   

n. Proposed developments with buildings, building foundations, building slabs or other 
structural elements proposed to be closer than 20 feet from an easement boundary, shall 
be required to submit structural and soil calculations, signed and sealed by a registered 
Arizona Civil Engineer, which verify integrity of structures adjacent to the sewer main 
under the condition of a main failure. 

o. If the sewer crosses a wash, access is required from both sides of the wash. In the case 
where the wash is not passable with a typical maintenance vehicle a widened easement is 
required on both sides of the wash to provide a turn-around area. Sewer easements or 
ROW dedication shall be through a map of dedication or final plat or by separate 
instrument with prior Town Engineer approval.  

p. All real property to be conveyed to the Town, or real property interests granted to the 
Town through and easement, shall first comply with the Town requirements set forth in 
Chapter 25 of the Town Code. 

Table 4 Minimum Easement Widths for Sewer Mains 

 
Main Diameter 

 
Cover Depth Minimum Easement 

Width 
15-inches and less <10 ft. 35 ft. 
15-inches and less 10-15 ft. 40 ft. 
15-inches and less 15-20 ft. 45 ft. 
15-inches and less >20 ft. 50 ft. 

16 to 30-inches <10 ft. 40 ft. 
16 to 30-inches 10-20 ft. 50 ft. 
16 to 30-inches >20 ft. 60 ft. 
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Greater than 30-inches Any 80 ft. 

 
 

4. Sewer and Water Line Easements 

a. When sewer and water lines must be placed in a common easement, the following 
criteria shall apply: 

i. The sewer shall be typically located in the easement. To place a water line in a 
common water and sewer easement, calculate the sewer easement as normal then 
add an additional 10 feet for the water line.  

ii. The water line shall be located 10 feet from the edge of the easement opposite the 
sewer.  

4-1.204 Sewer Services: 

A. Individual properties or individual buildings can have individual services.  

B. Sewers serving multiple properties and or multiple buildings are not considered a service and 
shall be designed as a private main extension. 

C. Private main extensions require two manholes to be placed on a private connection to the public 
sewer main. The first manhole shall be placed on the public sewer main and the second manhole 
shall be placed adjacent to the ROW or PUE line on private property. The manhole adjacent to 
the ROW or PUE on private property shall be labeled as a private manhole and all upstream 
sewer mains and appurtenances shall be private. 

Table 5 Minimum Diameters for Service 

Type Size 
Residential 4 inch 

Multi-Family 6 inch 
Commercial 6 inch 

 

D. The engineer shall use existing sanitary sewer services that have been stubbed out to a property 
by previous construction. Where the use of stubbed-out services are not feasible, the existing line 
shall be removed and capped at the main or manhole. If the existing service is connected to a 
manhole, the trough of the manhole shall be rebuilt to conform to the active lines. 

E. Horizontal bends are not allowed within the ROW or PUE. 

F. Each residential lot or building shall be provided with its own individual service. 

G. Commercial and industrial developments having more than one building require a private main. 

H. Routine dipping of water mains to allow sewer services to cross will not be allowed. 

I. Marker balls per MAG shall be installed. 

J. Location: 

1. All service line connections shall be installed perpendicular to the sewer main; 
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2. All services shall be marked with a steel stud painted green. The service location shall also 
be stamped in the curb using an “S” to mark the location; 

3. All sewer services shall be 5 feet deep at the PUE; 

4. Opposite side service taps must be a minimum of 3 feet apart;  

5. Same side services shall be 6 feet apart; 

6. Sewer services shall not be located closer than 3 feet to the property line; 

7. As an alternate location the sewer service may be placed in the middle of the lot;  

8. Sewer services shall not be located closer than 6 feet to a manhole; 

9. Sewer services must also be located a minimum of 10 feet from water taps;  

10. The engineer shall coordinate all utilities to avoid conflicts with the sewer service; and  

11. Sewer services shall not be installed under or within 2 feet of driveways. 

K. Sanitary sewer mains shall be designed to allow for the sanitary sewer service lines to pass under 
water mains with 12 inches of vertical clearance to comply with clearance requirements.  

L. When sewer services exceed the maximum slope allowed, a TOB deep sewer service shall be 
used. 

M. Service Line Connection to Large Diameter Sanitary Sewer Lines: 

1. Sewer services are allowed on pipes up to and including 15 inches in diameter. 

2. Services on mains larger than 15 inches in diameter require Town Engineer approval and if 
approved, require a manhole to make the connection. Tapping directly into the pipe is not 
allowed. 

N. Service Line Taps into Manholes:  

1. There shall be no more than four (4) penetrations into a manhole when the mains are 15 
inches and smaller. 

2. Services are not allowed when there are three (3) mains connecting to a manhole. 

3. Services are not allowed when there are one or more incoming pipes that are larger than 15 
inches. 

4. Service taps into manholes require the flow line of the service tap to match the highest 
crown of the sewer main. 

O. Service connections to existing mains: 

1. All taps to existing mains shall be core drilled or hole sawed with a TOB approved bit. Chop 
sawing or breaking out of the main is not allowed. 

2. A TOB approved service saddle appropriate for the pipe material shall be used. 

3. Any time a sewer main is tapped, a new service line to the ROW is required. 

4. Where a service connection to an existing main is made an "S" shall be ground in the 
existing curb directly over the new service. 

P. Pressurized Connections: 
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1. There shall be no pressurized connections made directly into gravity sewer mains. 

2. All pressurized sewer connections shall be made: 

a. At a gravity service connection if residential. 

b. At a force main manhole if non-residential. 

4-1.205 Manholes: 

A. Manholes are required at distances not to exceed those in the Manhole Spacing Table, all 
changes of grade, pipe size, pipe material, alignment, permanent pipe terminations, and all force 
main terminations. 

Table 6 Manhole Spacing 

PIPE DIAMETER 
(inches) 

MAXIMUM MANHOLE 
Spacing (feet) 

8-15 400 
18-30 500 

36 and over 600 
 

B. Manhole Diameters 

1. 4 foot diameters are typical on sewers up to 10.0 feet deep. 

2. 5 foot diameter is required when the depth, flow line to rim, is greater than 10.0 feet. 

3. 5 foot diameter manholes are required for mains 18 inch through 33 inch. 

C. Water stops are required. 

D. Approved TOB coatings shall be used in the following locations:  

1. All manholes in arterial and collector streets; 

2. All 5 foot diameter or larger manholes; 

3. All manholes on sewers 18-inch and larger; and  

4. All manholes with a flow line difference greater than 8 inches.  

E. Manhole coating is required to be placed on the entire interior of the manhole. There shall be no 
exposed concrete. 

F. Manhole Frames and Covers: TOB Detail 41260 

1. Manhole covers are to be per MAG Standard Detail 423-1 and 423-2; 

2. The words “Buckeye Sanitary Sewer” shall be lettered on the manhole lid with the TOB logo 
for public sewer mains;  

3. Private sanitary sewer manhole lids shall be lettered with the words “Private Sanitary 
Sewer”; and 

4. All frames and covers shall be water tight. 
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G. For mains 36 inches and larger in diameter, a special design is required for the manhole or 
structure. 

H. Precast Manholes Bases: TOB Detail 41250-1 and 41250-2 

1. Shall be used for all sewer lines; 

2. Shall have integrally cast gaskets or pipe bells; 

3. Shall be monolithically cast, base and shaft; 

4. Shall be rebar reinforced; 

5. Shall have a structural design; 

6. Shall have anti-flotation ring;  

7. If approved by the Town Engineer: 

a. Pipe openings may be core drilled; 

b. Entire base shall be lined with a TOB approved lining system; or 

c. Pipe boots used shall have no exposed metallic material. 

8. No grouting of the annular space between the pipe and rubber seal; and 

9. Shall have an 8 inch MAG ABC base compacted to 100 percent relative density, on 
undisturbed native soil. 

I. Cast in Place Manhole Bases: 

1. Require Town Engineer approval; 

2. Bases shall be formed to provide a plumb vertical surface for pipe penetration; 

3. All connections to bases shall be per the TOB Detail 41250-1;  

4. Shall be poured on compacted sub-grade per MAG Section 601. 

J.  Drop Manholes: 

1. Drop manholes are to be avoided whenever possible, due to increased maintenance issues, 
generation of odors due to the turbulence of flow, and safety hazards for maintenance 
personnel. 

2. A drop manhole is to be used when a sewer enters a manhole 2.5 feet or more above the 
manhole invert.  

3. Drop manholes shall be done as an inside drop on the inside of the manhole: 

a. The inside drop shall be a manufactured system that has a large “bowl” type device that 
“catches” the sewer from the incoming main. Standard fittings are not acceptable.  

b. The manhole diameter shall be 4 feet larger than the largest protruding piece from the 
manhole wall. 

c. For 8 inch and 10 inch sewers a 5 foot diameter manhole is required. 

d. For 12 inch and 15 inch sewers a 6 foot diameter manhole is required. 
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e. Drops on sewers 18 inch and larger requires a special design and a specific detail from 
the design Engineer as well as approval from the Town Engineer. 

4. When the drop is constructed inside the manhole, the entire manhole shall be lined.  The 
lining shall fully encapsulate the drop connection and all hardware used for mounting it to 
the manhole wall. This shall be a uniform and seamless application to ensure no sewer 
gasses can penetrate to the hardware. 

5. The MAG drop manhole is not allowed. 

K. Irregular Structures: 

1. Irregular structures within the sewer system, include, but may not be limited to: 

a. Engineered junction structures for larger diameter sewers, or numerous pipes within a 
single structure; 

b. Flow splitter structures; 

c. Flow metering structures; 

d. Monitoring manholes and vaults; 

e. Large diameter manholes with flat tops (underground or at grade); 

f. Offset manholes (sewers entering/exiting manhole at non-centerline positions); 

g. Pump station or lift station wetwells; and 

h. These structures require special design considerations. 

2. Specific considerations for irregular structures may include, but not necessarily be limited to: 

a. Access hatches and personnel accessibility, structure coatings, odor control facilities, 
fillets for solids control, site access and easement considerations, site fencing and 
ventilation considerations. 

3. All irregular structures shall have a complete structural design with design drawings in order 
to be constructed. These drawings shall be part of the sewer plans for review and approval. 

L. Wash Crossing and Floodplains: 

1. Manholes shall not be located within the banks of any wash. 

2. When manholes are located within 20 feet of the wash, bank erosion protection is required 
on the wash bank to protect the manhole. The minimum amount of protection allowed is a 
riprap blanket appropriately sized for the wash. 

3. When manholes are located in or adjacent to a floodplain, wash or basin, the rim of the 
manhole shall be set at an elevation 1 foot above the 100-year water surface elevation. 

4. If at any time it is estimated that there will be water above the rim of the manhole or there is 
potential for floating a manhole, a MAG pressure manhole shall be installed. 

5. All manholes shall have a 10 foot radius around the outside of the manhole that is 1 foot 
above the adjacent water surface elevation. 

6. All manholes shall have an access and maintenance road that is 1 foot above the adjacent 
100-year water surface elevation. 
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M. Force Main Manhole: 

1. All force mains or pressure main discharge locations shall terminate in a specific manhole to 
serve only the force main.   

2. The force main manhole shall be located on an appropriately sized lateral pipe, not the sewer 
main. 

3. This manhole shall be located out from under existing and future pavement. 

4. All force main manholes as well as the manhole where the force main lateral ties in to the 
existing sewer main shall be lined.  

5. All force mains shall enter the manhole at 0.20 feet above the outgoing flow line. 

6. All force main manholes shall have an approved TOB odor control system installed. 

4-1.206 Testing Cleanouts: 

A. Requirements: TOB Detail 41270 

1. Permanently installed cleanouts within the TOB ROW will not be allowed. 

2. Testing cleanouts (TCO) may be used on temporary sewer line extensions up to 150 feet in 
length. 

3. TCO’s shall be placed on sewer lines that are to be extended in the future.  

4. TCO location shall be beyond any proposed pavement edge by at least 10 feet or more, if 
sewer depth dictates.  

5. Sewer plugs in lieu of TCO’s must be approved by the Town Engineer. 

6. The "T" fitting shall be the same size as the sewer main. The riser shall be 8 inches. 

7. The testing cleanout shall terminate at the surface in a typical meter box marked "sewer".  

8. A watertight cap shall be placed on the cleanout within the box.  

4-1.207 Monitoring Structures: 

A. Chapter 16 of the Town Code may require a “control manhole” otherwise known as a sewer 
monitoring structure. These structures are for use by the TOB and building owner. 

B. When a monitoring location is required by the Town, the only sewer allowed to go through the 
monitoring structure is from the only building being monitored. No other sewer is allowed to 
flow through the monitoring structure. 

C. There are two types of structures used: one is a monitoring vault the other is a monitoring 
manhole. 

D. Monitoring structures shall be labeled with the address of the building being monitored. 

E. All monitoring structures shall be maintained by the property owner. 

F. All monitoring structures shall have hatches rather than manhole frames and covers. All hatches 
shall be rated for H20 loading and be equipped with a hydraulic opening assist mechanism. 

G. Monitoring Vaults: TOB Details 41280-1 and 41280-2 
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1. Generally, properties in industrial zoned areas with a projected wastewater discharge of 
25,000 gallons per day or more will be required to install a monitoring vault. 

2. When a sampling device is required either full-time or periodically, a monitoring vault is 
required. 

3. Monitoring vaults are required when a development is required to do flow monitoring. 

4. Monitoring vaults are required if the nature, concentration and amounts of all pollutants 
currently discharged to the public system do not meet the requirements of Chapter 16 of the 
Town Code. 

H. Monitoring Manholes: 

1. The Water Resources Department may require a developer/landowner to install a monitoring 
manhole. Generally, commercial, industrial properties with potential mixed uses, restaurants 
and developments that will use chemicals or solvents could be required to install monitoring 
manholes. 

2. Monitoring manholes shall be constructed per MAG with a straight channel and without taps 
or bends for 10 feet upstream or downstream or as approved by the Town Engineer. The 
design of monitoring manholes for peak flow rates greater than 40 gallons per minute shall 
be approved by the Town Engineer. 

4-1.208 Wash Crossings: 

A. Wash Classifications 

1. All wash crossings will be designed to have the sewer line a minimum or three (3) feet 
below the scour depth of the wash. See Table 7 Wash Crossings – Minimum Depth of Bury 
for the minimum criteria that shall be used for wash crossings. 

Table 7 Wash Crossings – Minimum Depth of Bury 

100-year flow rate Minimum depth of bury 
1 to 99 cfs 6 feet 

100 to 499 cfs 7 feet 
Greater than 499 cfs Scour depth based on scour analysis minimum 7 feet 

2. Wash crossings with a 100-year flow above 500 cfs will use the Arizona State Standard 
Attachment SSA 5-96, Guideline 2, Level 1, as published by the Arizona Department of 
Water Resources to estimate the scour depth. The engineer will estimate the depth of scour 
and design the top of pipe to be 3 feet below the estimated scour depth. The engineer will 
provide a detailed analysis of the scour depth with final plans or in final sewer report for 
review and approval. 

B. Grade Control Structure or Rip-Rap Blanket: 

1. All sewer lines that do not have the minimum cover shall be protected from erosion. Erosion 
protection can be by a rip-rap blanket or grade control structure.   

2. The grade control structure shall be a FCDMC approved structure. The rip-rap and grade 
control structure shall be sized appropriately for the size of wash. 
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3. If the sewer has less than 3 feet of cover within the wash, the sewer shall be installed in a 
casing. The casing shall be anchored in such a manner that if exposed due to erosion it can 
withstand the hydraulic loading of the wash against it. This type of installation will require 
Town Engineer approval as well as a complete design from the design engineer.  

C. Rip-Rap Blankets: 

1. Require a minimum of 18 inches thick; 

2. Require a minimum of crushed angular rock with a 12 inch D50 gradation; 

3. Require a minimum width, centered on main, of 16 feet plus the pipe diameter; 

4. Require a minimum length; and 

a. Shall be the width of wash tract unless control structures are built to keep the wash from 
meandering. 

b. Shall be 20 feet either side of manholes. 

5. All dimensions are minimum and shall be verified with an engineering design.    

4-1.209 Main and Manhole Protection: 

A. Any manhole that has been proposed in what is deemed by the TOB to be in “harm’s way” shall 
be approved by the Town Engineer. If approved, an engineered design shall be required to fully 
protect the manhole. Requirements for protection of the manhole shall be determined in the 
Town’s sole discretion. 

B. Any sewer main that has been proposed in what is deemed by the TOB to be in “harm’s way” 
shall be approved by the Town Engineer. If approved, an engineered design shall be required to 
fully protect the sewer main. Minimum protection of a main may consist of a concrete cap, rip 
rap blanket, steel casing, or other engineered design. Requirements for protection of the main 
shall be determined in the Town’s sole discretion. 

C. Any time a sewer main is blocked for 20 feet or greater from the surface by items such as 
multiple storm pipes, box culverts or other items the sewer shall be constructed in a casing per 
TOB requirements. 

D. If the sewer is located outside the pavement or with less than 6 feet of cover the TOB may 
require a concrete cap be placed on the sewer. 

4-1.210 Easement Abandonments: 

A. Requirements: 

1. Written requests for the abandonment or termination of public sewer easements shall be 
submitted to the Town Engineer;  

2. All existing utilities within an easement to be abandoned or terminated shall be relocated and 
removed out of such easement with prior approval of the Town Engineer and at no cost to 
the Town; and 

3. All requests for easement abandonments and terminations require the approval of the Town 
Engineer. 
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4-1.211 Private Sewer Mains: 

A. Within ROW: 

1. Private sanitary sewers are not permitted within TOB ROW or PUE's  

2. The only exception for private sewer lines within ROW are lines owned and operated by a 
private utility company authorized by the ACC.  

3. All on-site private sanitary sewer lines must meet the MCESD and the TOB Building Code 
requirements for approval. 

4. Private sanitary sewers authorized to be installed within TOB ROW shall be per the pursuant 
to the private utility company’s requirements, except for structure location, which the TOB 
may dictate in order to minimize impact on traffic and roadway features within the Town, 
such as manhole frames and covers. 

B. Outside of ROW: 

1. All on-site private sanitary sewer lines must meet the MCESD, AAC or the TOB Building 
Code requirements for approval.  

4-1.212 High Groundwater Areas: 

A. High groundwater levels have been identified adjacent to the Gila River extending northerly to 
the Buckeye Canal. This area is referred to as the “Waterlogged Area” in the TOB Water 
Resources Plan. It is noted in the Water Resources Plan that the depth to groundwater is less than 
five feet at the Central Wastewater Treatment Plant. For gravity sewer improvement plans that 
propose installation of improvements within the high groundwater area, the following additional 
requirement shall be included with the improvement plan submittal. 

B. General Requirements: 

1. A geotechnical engineer shall prepare and submit for approval a groundwater investigation 
plan that characterizes the expected groundwater levels along the alignment of the work and 
investigates the composition of the soils that constitute the zones of sewer foundation and 
trench. 

2. Buoyancy of sewers shall be considered and flotation of the pipe shall be prevented with 
appropriate construction where high groundwater conditions are anticipated. 

3. The geotechnical report shall propose effective mitigation measures for the de-watering of 
trenches and excavations, possible trench shoring methods, and identify locations to 
discharge any extracted groundwater. The report shall address the effects of the high 
groundwater during and after construction. 

4. The design shall consider measures to preclude flotation of the work, during and after 
construction. The design shall additionally include any measures adopted from the 
geotechnical report. 

5. The plans will note in profile the water depth information obtained in the investigation stage 
and any measures to mitigate the effects of high groundwater. 

4-1.300 Plan Preparation: 

4-1.301 General Requirements: 
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A. All plans shall comply with Section 1-2 General Construction Notes and Standard Sheets for 
Infrastructure Plan Submittals - Plan Submittal Requirements. 

4-1.302 Design Plan Requirements: 

A. All plans shall be neat and legible. 

B. All plans shall be drawn to scale. 

1. Horizontal scale shall not be smaller than 1:40 feet on plan views. 

2. Vertical scale shall not be smaller than 1:4 feet on profile views unless otherwise approved 
by the Town Engineer. 

C. A Summary of Quantities is required on the cover sheet. The minimum items listed are as 
follows: 

Table 8 Summary of Quantities Table 

Description Unit Quantity 
Sewer Main Linear Foot (LF)  

Sewer Service Each (EA)  
Manholes Each (EA)  
Cleanouts Each (EA)  

Drop Manholes Each (EA)  
Pipe Encasement Linear Foot (LF)  

Residential / Commercial taps to an existing Main Each (EA)  
Monitoring Vault / Special Structures  Each (EA)  

Provide separate Summary of Quantities tables for TOB sewer quantities and private sewer quantities. 
 

D. Plans shall have only one plan and profile per sheet. 

E. Sewer design is the only design allowed on the sewer plans, no other utility designs allowed. 

F. Plans shall not be phased. All design shown shall be constructed under one permit and 
construction sequence. 

G. All public sewer lines shall be profiled. This includes all laterals and pipe stubs greater than 5 
feet in length.   

H. All commercial services within the ROW shall be profiled. 

I. Sewer mains are required to be stationed along the center line of the main. 

J. Stationing for sewer services shall reset to 0+00 at the lowest manhole of each run and be reset 
for each sewer segment between manholes. 

K. All profiles shall include the following information: 

1. Pipe sizes, length, slope and pipe material; 

2. Manhole invert(s), rim elevations, and manhole number; 

3. Manhole station and centerline station; 
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4. Invert elevations at the end of all pipe stub and commercial services; 

5. Existing and proposed ground; 

6. All utilities that cross or are proposed to cross and are within 3 horizontal feet of the 
proposed sewer shall be shown in the profile; 

7. All utilities within 3 vertical feet of the sewer shall have an invert elevation and a calculated 
vertical separation shown. All vertical separations shall be calculated taking into account 
pipe wall thicknesses. All separation dimensions shall be from outside of pipe to outside of 
pipe; and 

8. Show and label all separation remediation protection including concrete encasement of 
sewers, steel casing, etc. 

L. All plan views shall contain the following information: 

1. Manhole numbers, manhole station, center line station, (same stationing used on the paving 
plans), monument/brass cap stationing. 

2. Sewer service stationing with label of service type, (standard service, deep service or 
pressure service). 

3. All separation remediation protection including concrete encasement of sewers, steel casing 
etc. shall be labeled and shown. 

4. In the case of knuckles and cul-de-sacs, the service shall be stationed at the main line 
connection. An additional dimension from the nearest property line to where the service 
crosses the ROW line shall be shown.   

5. Services into manholes shall be additionally dimensioned from the nearest property line to 
where the service crosses the ROW line.   

4-1.303 Submittal Requirements: 

A. Plan Review Submittals: 

1. Sewage lift stations and force mains require separate plans submittals in accordance with the 
respective sections of the Wastewater Design Standards. 

2. In addition to bond copies, a CD with the following items is required to accompany the plans 
submitted to the Town: 

a. Base map for the area on the plans seeking approval including all property lines, ROW, 
PUE’s, easements etc. 

b. All sewer mains, manholes, services, and other wastewater items shown and located 
properly. 

c. All the information shall be shown on a single map, not cut sheets like the plans and 
located on reasonable layers in CAD. 

B. Plan Revisions or Re-Approvals: 

1. Town approval of plans and associated design reports are valid for one (1) year from the date 
of the Town Engineer’s signature. 
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4-1.400 Materials: 

A. Submittals: 

1. All materials used on the project or incorporated into the construction are subject to approval 
or rejection by the Town Engineer.   

2. Town approved technical material/manufacturer data is required for all pipe materials and 
appurtenances used on the project before work commences.   

3. All delivered materials shall match the approved technical data or it will be rejected.  

4. The contractor shall submit 4 copies of the submittals to the Town Engineer.  

5. All work installed prior to approval of submittals is subject to rejection by the Town. 

6. A copy of the approved material submittals shall be on the jobsite at all times. 

7. Each of the submittals shall clearly show the manufacturer and have comprehensive 
technical data for the proposed product. 

8. All material submittals shall be submitted at or before the PreConstruction meeting for 
review and approval by the Town Engineer. 

B. Pipe Material: 

1. Allowable materials for public sewer: 

a. 4-inch through 42-inch pipe shall be VCP (ASTM C700).  

b. If 42 inch VCP is not available, a letter from the VCP manufacture shall be provided to 
the TOB. After the letter is reviewed and approved by the TOB the greater than 42 inch 
materials can be used for 42 inch diameter pipe. 

c. For pipe sizes greater than 42 inches sewer lines can be C-905 PVC Pipe DR 14, 
Centrifugally Cast Fiberglass Reinforced Polymer Pipe, or triple wall polypropylene. All 
materials require special design approval. 

C. Pipe Zone Material: 

1. Pipe zone material shall be: 

a. No. 57 rock as tested per ASTM D448; 

b. MAG ABC per MAG Section 702; and 

c. Controlled low strength material (CLSM) slurry per MAG Section 728. 

D. Manholes: 

1. Cast-In-Place Base: 

a. Cast in place manhole shall conform to MAG Section 625, ASTM C478. 

b. The contractor shall provide prior to construction: 

1. The concrete to be used in the base (per ASTM C478); 

2. The reinforcing to be used in the base; 

3. 48 inch shaft and cone material (ASTM C478); 
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4. 60 inch shaft and cone material (ASTM C478); 

5. Manhole adjusting rings (ASTM C478); 

6. Manhole lining system; 

7. Manhole joint sealant; 

8. Type of water stop; 

9. 30 inch frame and cover; and 

10. 24 inch frame and cover. 

2. Pre-Cast Base: 

a. A comprehensive shop drawing for each manhole is required. The shop drawings shall 
include but not be limited to the following information: manhole number per the 
approved plans, pipe sizes, invert elevations, angle of inverts, size of precast base, type 
of gasket system proposed, dimension of the anti flotation ring, etc. 

b. The contractor shall provide prior to construction: 

1. Type of gasket proposed; 

2. The reinforcing to be used in the base; 

3. 48 inch shaft and cone material (ASTM C478); 

4. 60 inch shaft and cone material (ASTM C478); 

5. Manhole adjusting rings (ASTM C478); 

6. Manhole lining system; 

7. Manhole joint sealant; 

8. 30 inch frame and cover; and 

9. 24 inch frame and cover. 

E. Manhole Lining Systems: 

1. All manhole lining systems shall be spray applied. 

4-1.500 As-Built Drawings: 

4-1.501 General Requirements: 

A. All plans shall comply with Section 1-2 General Construction Notes and Standard Sheets for 
Infrastructure Plan Submittals – Plan Submittal Requirements. 

4-1.502 "To Pave" As-Built Drawings: 

A. This review is to identify any underground issues that may have been missed during 
construction. These issues can more easily be fixed prior to the placement of the pavement; 
therefore, To Pave as-built drawings are require prior to paving. Street paving shall not be 
permitted to start prior to the approval of these as-built drawings. 
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B. "To Pave" as-built drawings required for submittal: 

1. Manhole stations, including offsets; 

2. All plan inverts shown;  

3. All utility crossing dimensions and separations (outside of utility to outside of utility); 

4. All pipe length, pipe slope, pipe sizes and pipe material; 

5. All service stationing and dimensions; 

6. Horizontal location of the sewer, including dimensioning from center line; 

7. All sewer services located. All offset dimensions to the property line shall be as-built; and 

8. Dimensions shown from centerline to sewer line are to be as-built. 

4-1.503 "For Final" or “Final” As-Built Drawings: 

A. "For Final" as-built drawings required for submittal: 

1. Sewer manhole rim elevations to be as-built after paving and adjustments are completed. 

2. All monuments and brass caps shall be as-built 

4-1.504 Tolerances and Corrections: 

A. Sewer as-built review is separate from construction inspection and field quality control 
measures. All field identified problems shall be corrected prior to as-built drawing review 
commencing. 

B. Deviations as a result of construction activities may be allowed by the Town, but deviations 
beyond certain limits will not be allowed. Any deviation allowed by the Town will be 
determined in the Town’s sole discretion. In these cases the sewer shall be removed and replaced 
at the developer’s or landowner’s expense. A partial listing of unacceptable sewer installations 
are shown below: 

1. 8-inch sewer slope: 0.0030 ft/ft or lower 

2. 10-inch sewer slope: 0.0018 ft/ft or lower 

3. 12-inch sewer slope: 0.0015 ft/ft or lower 

4. 15-inch sewer slope: 0.0012 ft/ft or lower 

5. 18-inch sewer slope: 0.0009 ft/ft or lower 

C. Other installations that may not be acceptable to the Town include the following: 

1. Manholes located within 1 foot of the lip of gutter or street centerline. 

2. Manhole flow lines with a negative grade. 

3. Manhole as-built invert elevations outside of MAG tolerances. 

4. Sewer services not constructed to the designed property. 

5. Separation from water main that violate the MAG Zone “A” tolerances. 

[END OF SECTION] 
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Appendix 1 Standard Details 

 
41100-1 Sewer Construction Notes Page 1 of 2   

41100-2 Sewer Construction Notes Page 2 of 2   

41220 Service Brand Detail   

41230 Service Line Connection Stationing   

41235 Sewer Service(s) in Manholes   

41240 Deep Sewer Service   

41243 Residential Pressure Service Connection   

41250-1 48”, 60” or 72” Precast Manhole Base   

41250-2 48”, 60” or 72” Precast Manhole Base   

41260 Town of Buckeye Logo   

41270 Testing Cleanout   

41280-1 Monitoring / Sampling Vault   

41280-2 Monitoring / Sampling Vault   

41290 Casing Pipe and Spacer   

41300-1 Vitrified Clay Pipe Trench 4” – 36”   

41300-2 Flexible Sewer Pipe Trench Design 42” to 78” +   

41300-3 Vitrified Clay Pipe Trench Detail Types 1-5   

41310 Concrete Cap   
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