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I. Plan Review Procedure and Requirements 

 

A. Introduction 

1. The purpose of these Standards is to provide uniform engineering standards for capital 

improvements, current and future development, as well as redevelopment as it relates to the design, 

materials, and methods of construction. These Standards should be reviewed along with other local 

agency Standards and local Ordinances. 

2. These Standards are intended to supplement the applicable requirements of the Township 

Ordinances. If, in any respect, the Standards and/or the Ordinances shall be found to be in conflict, 

the requirements of the Ordinance shall govern. The Standards are intended to provide minimum 

guidelines to the Applicant’s Design Engineer when developing plans and specifications. 

3. Deviation from these Standards, in any way, requires written approval from the Township Utilities 

Director and/or the Township Engineer. 

 

B. Plan Review Procedure 

1. The plan review process is outlined in Article VI Site Plan Review of the Scio Township Zoning 

Ordinance, as well as the Site Plan Process Manual and the Site Plan Procedures documents found 

on the Township website.  

2. Detailed standards and checklists are included within this document to serve as a guide for plan 

development, engineering design, material selection, and construction methodology. These 

checklists do not necessarily include every requirement as individual sites may have unique 

features that may not necessarily be outlined within these documents. 

3. Developers are encouraged to reference ASCE/COS 73-2023 Standard Practice for Sustainable 

Infrastructure and Scio Township’s Environmental Sustainability and Climate Action Plan for 

recommended practices that may be applicable to their project. These practices will aid in helping 

Scio Township achieve their goal to reach carbon neutrality as a community by 2035. 

4. Following Township Board approval of the detailed engineering or final PUD plans, the Township 

Engineer will prepare a preconstruction requirements letter outlining the required inspection 

escrow(s), performance surety(ies), insurance requirements, permits, etc. Both the inspection 

escrow(s) and performance bond(s) are required to be paid to the Township prior to scheduling a 

preconstruction meeting. A preconstruction meeting is required prior to receiving Zoning 

Compliance from the Township, applying for a building permit from Washtenaw County, or 

construction commencing. 

 

C. Permit/Review Agency Requirements 

1. The Applicant will be responsible for obtaining all permits and/or reviews required for the project 

prior to scheduling a preconstruction meeting and the start of construction. Permits may include, 

but are not necessarily limited to, the following: 

a) Michigan Department of Environment, Great Lakes, and Energy (EGLE): 

a. Act 399 (Water Main). 

b. Part 41 (Sanitary Sewer). 

c. Part 301 (Inland Lakes and Streams). 

d. Part 303 (Wetland Protection). 

e. Joint Permit Application (JPA). 

b) Washtenaw County Water Resources (WCWRC): 

a. Soil Erosion and Sediment Control (SESC) Permit. 

b. Drain-Use Permit. 

c) National Pollutant Discharge Elimination System (NPDES). 

d) Washtenaw County Road Commission (WCRC) Right of Way Permit. 
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e) Michigan Department of Transportation (MDOT). 

f) Washtenaw County Building Permit. 

g) Washtenaw County Health Department. 

h) Scio Township/Other Municipalities. 

 

D. Inspection Escrow 

1. From time to time, the Township Board of Trustees shall establish by resolution the inspection 

escrow amounts required. 

2. The inspection escrow (cash deposit) must be paid to the Township prior to scheduling a 

preconstruction meeting. 

3. Inspection Escrow: 

a) The inspection escrow will cover the costs of Township inspection. The escrow amount is 

based on average Contractor production rates for the amount and type of work proposed.  

b) The construction cost shall be defined as a signed and sealed engineer's itemized estimate 

for the work reviewed and approved by the Township Engineer. 

c) Any remaining escrow will be returned to the Applicant upon receiving Final Acceptance 

(including receipt of record drawings, easements, grading certificate, maintenance, and 

guarantee bond, etc.) for the project. If at any time the escrow falls below a level needed 

to complete the project or it becomes evident that additional funds will be necessary, the 

Applicant is responsible for making an additional deposit to cover the remaining costs to 

complete the project at the request of the Township and/or the Township Engineer. 

 

E. Performance Surety 

1. From time to time, the Township Board of Trustees shall establish by resolution the performance 

surety amounts required. 

2. The performance surety (cash, bond, or letter of credit) must be in place with the Township prior 

to scheduling a preconstruction meeting. 

3. Performance Surety: 

a. The performance surety will be approximately 50% – 100% of the installation cost of the 
water main, sanitary sewer, storm sewer, and paving/grading operations.  

b. The surety may be reduced incrementally to an amount not to fall below 25% of the 

original surety amount at the request of the Applicant as construction progresses.  

c. Upon final acceptance of the project, a two (2) year Maintenance and Guarantee Bond in 

an amount equal to approximately 50% – 100% of the installation cost of the public water 

main and sanitary sewer shall be posted with the Township at the request of the Township 

Engineer. Once the Maintenance and Guarantee Bond is posted, the performance surety 

can be released. It should be noted that other agencies having jurisdiction over the project 

or any portion thereof may also require performance and/or maintenance guarantees. 

 

F. Field Requirements 

1. The Applicant must attend a preconstruction meeting prior to the start of any construction 

activities. The preconstruction meeting shall be coordinated through the Township Engineer and 

will typically be held at Township Hall. Typical attendees include the Applicant/Owner, 

Contractor(s), Design Engineer, Township Utilities Director, Township Engineer, Township Fire 

Chief and Fire Marshal, County Building Department, etc. 

2. The Township Engineer will provide full-time or part-time inspection on all public/private utilities 

(water, sanitary, storm), paving/grading improvements, etc.. Inspection of public roads and work 

associated with County Drains will be in accordance with the Washtenaw County Road 

Commission (WCRC) and the Washtenaw County Water Resources Commission (WCWRC), 

respectively. 
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3. A minimum of 72 hours’ notice, not including weekends or holidays, is required to be provided to 

the Township Engineer for scheduling construction inspection.. 

4. The Applicant shall comply with all applicable Federal, State, and Municipal laws, regulations, 

rules, and ordinances. 

5. Prior to starting any construction, the Contractor must obtain all required permits. 

6. Deviations from the approved plans will, at a minimum, require review and approval of the 

Township Engineer prior to construction of the revised work. Other reviews may be required from 

the Township Planner and/or other outside review agency(ies). 

7. MISS DIG shall be notified 72 hours prior to starting any excavation. The Applicant shall be 

responsible for verifying the location of all underground utilities before beginning excavation 

work. 

8. Standard work hours are Monday through Saturday, 7:00 AM to 7:00 PM. The elimination of noise 

during construction to the extent possible is desired. Noise dampening devices shall be used on all 

necessary equipment. 

9. The Contractor must contact the Township Fire Department regarding permission/approval for the 

burning of waste materials. 

10. All steps shall be taken for the alleviation or prevention of all environmental nuisances caused by 
construction, such as dust, vibration, noise, light, etc. 

11. All public improvements must be field staked under the supervision of the Design Engineer that 

prepared the approved plans. Staking must be in accordance with the approved plans. 

12. All construction activities must conform to the current MIOSHA safety standards. Site safety is 

the responsibility of the Contractor. 

13. After completing the installation of all underground utilities and paving improvements, a 

substantial completion inspection will be performed. Once the substantial completion inspection 

has been completed, the Township Engineer will generate a preliminary punch list and distribute 

it to all applicable parties. 

14. During the time between the substantial completion inspection and final acceptance of the 

underground utilities and paving improvements, said facilities will be subject to periodic 
inspection by the Township Utilities Director and/or the Township Engineer during the completion 

of all surface improvements (commercial buildings, residences, etc.). Upon the completion of all 

improvements associated with the project, all underground utilities and paving improvements will 

be subject to a final inspection at which time the Township Engineer will generate a final punch 

list. No facilities to be designated as “public” will be accepted until they have passed the final 

inspection, record plans have been distributed, easement(s) have been recorded, and the 

Maintenance and Guarantee Bond has been posted. The Applicant shall be responsible for 

providing all labor and equipment to accommodate inspection of the system(s) by the governing 

municipality and/or agencies having jurisdiction over the project. 

15. Final acceptance will not be recommended until all improvements shown on the approved plans 

are completed. 

 

G. Record Plan Requirements 

1. The Applicant shall submit record plans within sixty (60) days of the completion of the utility 

construction or upon request from the Township Engineer. These plans shall be submitted to the 

Township Engineer for review and approval. Upon approval, the Applicant shall provide the 

record plan submittal as specified in the Township Engineer request letter. PDF and AutoCAD 

drawings will be required. AutoCAD drawings must be in state plane coordinates.. 

2. The Township Engineer will distribute the final approved record plans to the Township, and the 

Township shall keep the approved plans as permanent records of the Township in accordance with 

State and Township records retention schedules. 

3. A copy of the record drawing checklist is included in the Appendix. 
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II.  Topography 

 

A. General 
1. A complete topographic survey is required for all proposed projects. A metes and bounds legal 

description of the project site shall be provided on the plans. Property lines shall be indicated by 

bearing and distance in the plan view. All existing easements shall be shown on the existing 

conditions plan view. 

2. A minimum of two (2) benchmarks is required. All benchmarks shall be clearly labeled on the 

plans. All benchmark elevations shall be to North American Vertical Datum – 1988 (NAVD-88). 

3. All ground surveys shall be based on the current adjustment of the Michigan Coordinate System 

of 1983 (MCS 83, Act 9, P.A. of 1964 as amended). 

4. Existing offsite elevations must be given at a minimum of one hundred and fifty (150) feet, 

abutting the entire perimeter of the site. Grades shall be indicated at all property corners and along 

all property lines. On-site, intermittent elevations, and/or defined contours (minimum contour 

interval of two (2) feet) are required to establish the existing site drainage. 

5. Existing features shall be located and shown within one hundred and fifty (150) feet of the project. 

Existing features to be shown shall include, but may not necessarily be limited to, the following 

items: 

a) Existing drainage courses. 

b) Upstream and downstream culverts. 

c) Water supply, sanitary sewer, and stormwater management systems, including, but not 

limited to, inverts, pipe size, pipe direction, pipe material, and casting elevation at all 

structures. 

d) Gas, electric, telephone, and cable television lines, including manholes, utility poles, 

pedestals, and easements. 

e) Pedestrian facilities. 

f) Trees and other landmark vegetation. 

g) All streams, lakes, wetlands, and/or County Drains with names and easements, if 

applicable, shall be shown on all plan sheets they are depicted. Wetlands shall include 

both regulated and non-regulated features. 

h) Existing buildings and permanent structures, including signs. 

i) Existing road surface(s) (e.g., gravel, bituminous, concrete, etc.). 

6. Existing adjacent roads and existing right-of-way or easement lines shall be shown on the plans 

and shall extend across the entire site with grades shown on both sides of the road for: 

a) Right-of-way, easement line, and property line. 

b) Ditch centerline. 

c) Top of bank. 

d) Edge of shoulder. 

e) Edge of pavement and/or top of curb. 

f) Crown or centerline. 

7. Existing rights-of-way of adjacent roads (including names) must be indicated. 

8. The existing soil types and boundaries shall be indicated. 

9. The existence or non-existence of the 100-year floodplain shall be indicated on the plans. If a 100-

year floodplain exists on or adjacent to the site, its boundaries and elevations shall be shown. 
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III. Water Supply System 

 

A. General 
1. Water supply system improvements, both public and private, shall be designed in accordance with 

the requirements of Michigan’s Safe Drinking Water Act, Act 399 of the Public Acts of 1976, as 

amended; the most recent revision of the Standards prescribed by the American Water Works 

Association (AWWA); the Scio Township Water Ordinance; and as specified herein. 

2. Public water main shall be provided where multiple lots or parcels will be served, either presently 

or in the future, as well as when two or more connections are made to the same water main. All 

extensions of the public water main will require the review and approval of the Township Utilities 

Director, the Township Engineer, and the Michigan Department of Environment, Great Lakes, and 

Energy (EGLE). 

3. Water system improvements specified in the Scio Township Water Master Plan and/or the Capital 

Improvement Plan may be required as part of the project. The Applicant shall contact the Township 

Utilities Director and/or the Township Engineer to determine if any system improvements will be 

necessary. 

4. All construction shall conform to the current Township Water Main Standards and Specifications 

provided herein. 

5. Where public water main construction is proposed, the Township Standard Water Main Detail 

Sheets must accompany the approved plans. 

6. All public water main must be in a public right-of-way or an easement. The easement width shall 

be thirty (30) feet. The water main shall be aligned in the easement with ten (10) feet on one side 

and twenty (20) feet on the other. Where water main is adjacent to and parallel to the right-of-way, 

a water main easement must be extended across the entire frontage of the property. The easement 

must be recorded with the County Register of Deeds before the Township accepts the system. 

7. Building permits will not be issued for wood frame construction above the foundation for any 

development before the required water mains and fire hydrants are in service. Adequate access for 

firefighting equipment must also be provided. No occupancy will be allowed until the required 

water mains, fire hydrants, and sprinkler system (if applicable) are in service. 

8. Plan and profile views shall be provided for all proposed water main, including fire hydrant 

services. The plan and profile views shall be presented on the same plan sheet and shall be 

vertically oriented. 

a) A water main quantity list shall be provided on the cover sheet of the approved plans. 

b) The following information must be shown in the plan view of the proposed water supply 

system improvements: 

(1) Type and size of pipe. 

(2) Progressive numbering system for all structures, crossings, etc. 

(3) Top of casting elevation on valve wells and finished grade for fire hydrants. 

(4) Water service locations and sizes, including curb stop boxes. 

(5) Water main easements, including dimensions. 

(6) Water service schedule, including lot number, length and finished grade of curb 

stop boxes. 

c) Profile views are required for all water mains eight (8) inches in diameter and larger, or 

as determined necessary by the Township Utilities Director and/or the Township Engineer 

(e.g., fire suppression lines or water services depending on length or size). The following 

information must be shown in the profile view of the proposed water supply system 

improvements: 

(1) Type, class, and size of pipe. 

(2) Length between fittings and/or appurtenances. 

(3) Progressive numbering system on all appurtenances. 
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(4) Top of casting elevation on valve wells and the finished grade for fire hydrants. 

(5) Crossing of all existing and proposed utilities, including services indicating invert 

and/or top of pipe elevations. Minimum clearance is eighteen (18) inches. 

(6) Limits of the proposed bedding by hatching or shading. 

(7) Typical minimum five and one half (5.5) feet of cover. 

(8) Existing and proposed ground elevations. 

9. The use of vertical deflections shall be minimized. The water main shall be designed such that it 

requires the minimum number of vertical deflections to avoid storm sewers and other buried 

utilities and is approved by the Township Utilities Director and/or Township Engineer. 

10. Tracer wire shall be provided with all water main. 

 

B. Design Criteria 
1. Water Main: 

a) The minimum size water main allowed for use in the distribution system shall be eight (8) 

inches in diameter. Other allowable sizes for use in the distribution system are twelve (12) 

and sixteen (16) inches. An eight (8) inch water main may be considered as minimum for 

internal transmission on industrial sites, major streets, collector streets, and elsewhere as 

design dictates. Water mains sixteen (16) inches in diameter or larger are considered 

transmission mains. 

b) Water supply systems shall be designed to provide service from a double source of supply 

(“looped main”), or to be provided service by a double source of supply in the future when 

adjacent properties are developed with the approval of the Township Utilities Director 

and/or Township Engineer. Water main stubs with gate valves shall be provided at 

property lines where directed by the Township Utilities Director and/or the Township 

Engineer to facilitate looping or extensions in the future. 

c) Water mains shall, whenever feasible, be constructed outside of paved or hard surface 

areas (e.g., parking areas, streets, drives, etc.). Water mains shall not be placed within the 

influence of any building foundations or any detention/retention facilities. The distance 

between water main and building structures shall be a minimum of twenty (20) feet. 

d) Terminal dead end water mains with domestic service connections will not be permitted 

without the written approval of the Township Utilities Director and/or the Township 

Engineer. In such a case where a terminal dead end water main is permitted, a gate valve 

and fire hydrant shall be provided at the terminus of the main for maintenance purposes. 

The following are the maximum allowable lengths for terminal dead end water mains: 

(1) Forty (40) feet for six (6) inch fire hydrant service. 

(2) Sixty (60) feet for eight (8) inch fire hydrant service. 

(3) Six hundred (600) feet for eight (8) inch water distribution mains (residential areas 

only).  

(4) One thousand (1,000) feet for twelve (12) inch water distribution mains and larger. 

e) Water main shall be designed and constructed with a minimum of five and one half (5.5) 

feet of cover over the top of pipe as measured from the proposed ground elevation. Water 

main requiring less than five and one half (5.5) feet of cover is subject to additional review 

by the Township Utilities Director and/or the Township Engineer, and insulation may be 

required. A minimum eighteen (18) inches vertical clearance shall be maintained between 

water mains and other underground utilities. In some cases, it may be desired to place 

water main deeper than five and one half (5.5) feet to avoid the use of vertical bends. The 

Township Utilities Director and/or the Township Engineer must approve such cases. 
Where the vertical alignment of the water main must be deflected in order to achieve the 

required vertical clearance, the length of the deeper main shall be kept to a minimum and 

standard 45° bends shall be used to affect the necessary deflection. 
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f) Seven (7) feet of cover over the top of the pipe shall be provided for proposed water main 

located within thirty-two (32) feet of the centerline of a section line road, or within 

nineteen (19) feet of the centerline of a quarter line road. The depth shall be measured 

from the existing centerline of the road or at the proposed centerline of the water main. 

The greater of the two depths shall be used unless otherwise noted. 

g) No private services will be allowed from a water main more than sixteen (16) inches in 

diameter, or from an eight (8) inch hydrant service. 

h) The extension of the water main will be required across the entire frontage of the site. 

i) Water mains shall be located so they provide unrestricted access for maintenance and 

inspection. 

j) Hydrants and valves shall be located on extensions of lot lines or mid-lots, whenever 

possible. 

k) A minimum of ten (10) feet horizontal separation shall be maintained between water main 

and sanitary sewers, services, and/or storm sewers. 

l) A minimum of ten (10) feet of horizontal separation must be maintained between any gate 

valve & well, tee, bend, fitting, or proposed water service. 

m) A minimum of five (5) feet horizontal separation shall be provided between water mains 
and all other underground utility structures as measured from the furthest outside wall of 

the structure(s). 

n) Both existing and proposed water main must have a minimum horizontal separation of ten 

(10) feet from existing or proposed buildings. 

o) Tracer wire is required for all water supply system infrastructure. The design of the tracer 

wire and connection points shall be reviewed and approved by the Township Utilities 

Director and/or the Township Engineer. 

2. Joint Restraints: 

a) Approved restraint systems shall be provided at all bends of 11¼º or greater, behind tee 

outlets, at hydrant shoes, at plugs or caps, and at any crosses where necessary to prevent 

lateral movement of the pipe. Concrete thrust blocks may only be used with the approval 
of the Township Utilities Director and/or the Township Engineer . 

b) When approved, concrete thrust blocks shall bear against undisturbed earth in all instances 

and shall have sufficient bearing area to develop the full resultant axial thrust of the pipe 

at test pressure. The concrete thrust block shall not cover fastener nuts and/or threaded 

connections that would hinder future maintenance or repairs of fittings or valve 

assemblies. 

3. Valves: 

a) Water supply system improvements shall be designed to include an adequate number of 

valves to properly isolate sections of water main without adversely impacting significant 

portions of the system. Valves on water mains twelve (12) inches and smaller shall be gate 

valves. The Township Utilities Director and/or the Township Engineer shall be consulted 

on types of valves permitted on water mains larger than twelve (12) inches. 

b) The connection of proposed water mains to existing water mains shall be accomplished 

by means of a tapping sleeve and gate valve unless the connection can be made without 

interrupting service on the existing water main or if the existing water main is sixteen (16) 

inches in diameter or larger. 

c) Valves shall be located so that: 

(1) Three (3) valves can be closed to isolate any section of water main, four (4) 

maximum. 

(2) No more than five hundred (500) feet of water main is taken out of service for eight 

(8) inch water mains and no more than one quarter (¼) mile of water main out of 

service for mains twelve (12) inches and larger. 

(3) No more than two (2) fire hydrants are out of service. 
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(4) No more than twenty-four (24) single family units or thirty (30) multiple family 

units are out of service. 

d) Gate valves shall generally be located such that they will not be in street pavements, 

parking areas, sidewalks, or driveways. 

e) All valves shall be installed in a three-piece, adjustable valve box with the following 

exceptions: valves will be installed in wells where the valve will be located within a 1:1 

influence of an existing or proposed road, where the valve is located on a water main larger 

than sixteen (16) inches in diameter, or where the valve is part of a tapping sleeve 

assembly connecting to an existing water main. 

4. Fire Hydrants: 

a) Generally, fire hydrants shall be spaced such that not more than two hundred and fifty 

(250) feet of fire hose would be required to reach the farthest corner of any proposed 

building. Spacing of hydrants around multiple, commercial, or manufacturing 

establishments shall be considered on an individual basis and shall be determined by 

consultation with the Township Fire Marshal. 

b) The distance of the hydrant from buildings will depend on the height of the building. 

Hydrants shall be located at least a distance equal to the height of the building from the 
building’s exterior walls. At a minimum, fire hydrants shall be located at least twenty-five 

(25) feet from the exterior wall of any masonry building, and at least fifty (50) feet from 

any exterior wall of a frame or equivalent construction, including brick and stone veneer. 

c) In all cases, the visibility of the hydrant shall be considered. No parking shall be permitted 

within a fifteen (15) feet radius of the hydrant. 

d) Fire hydrants shall be located so that immediate access can be made by fire fighters and 

fire apparatuses. Obstructions within a fifteen (15) foot minimum radius, such as fences, 

bushes, trees, walls, or other similar objects shall not be permitted for new or existing 

installations. 

e) Hydrants shall not be located within a bermed area. Hydrants in non-residential areas shall 

be located on the building side of the berm. 
f) All hydrants shall be accessible by a hard surfaced roadway, capable of supporting fire 

apparatus and equipment. 

g) Fire lanes, when deemed necessary, shall be designated by the Fire Chief or Fire Marshal. 

h) Public Right-of-Way: 

(1) The process of locating and spacing fire hydrants shall be as directed by the 

Township Utilities Director, the Township Fire Chief or Fire Marshal, and/or the 

Township Engineer. The maximum spacing shall be five hundred (500) feet. 

(2) When near a street intersection, hydrants shall be located fifteen (15) feet from the 

intersecting street right-of-way. Hydrants shall be placed within fifteen (15) feet of 

the curb line or shoulder. A minimum of three (3) feet from the back of curb or five 

(5) feet from the edge of pavement shall be provided to allow access by the Fire 

Department. Where a ditch lies between the hydrant and the road, access shall be 

provided by installing a culvert, with a minimum length of twenty (20) feet, along 

the ditch line. Utility markers shall be provided to identify the location of the fire 

hydrant in these locations. 

i) Private Sites: 

(1) Detached single and two-family dwelling unit buildings and buildings less than five 

thousand (5,000) square feet and moderate to light fire loading: Hydrants shall be 

placed in the street right-of-way so that no part of any building is more than five 

hundred (500) feet from a hydrant. 

(2) All other developments, buildings, and structures: No part of any building or 

structure shall be more than two hundred fifty (250) feet from a hydrant unless the 

structure has an internal sprinkling system and written approval from the Fire 
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Department is given. The distance shall be measured along the shortest feasible and 

drivable exterior route for laying fire hose. 

(3) Hydrants shall be located at least fifty (50) feet from the exterior wall of the building 

unless a closer location is allowed by the Fire Department. Driveways capable of 

accepting Fire Department equipment shall be provided adjacent to the hydrants. 

Hydrants shall be placed no closer than five (5) feet to retaining or screen walls, 

earth mounds, berms, fences, and other such obstructions. Steel bollards, four (4) 

inches in diameter and filled with concrete, shall be provided in parking lot and 

drive areas (unless curbing is provided) to protect hydrants from damage by 

vehicular traffic. Such bollards shall be installed four (4) feet above the ground and 

four (4) feet below the ground for a total of eight (8) feet in length. The arrangement 

of the bollards is subject to approval by the Fire Department. 

5. Domestic Water Services: 

a) Domestic water services are not permitted from eight (8) inch fire hydrant services or fire 

suppression services. Service connections to transmission mains will be at the discretion 

of the Township Utilities Director. 

b) Multi-unit commercial or multi-family condominium developments will require 
individual water services per unit, unless otherwise noted at the discretion of the Township 

Utilities Director. 

c) A minimum size of one (1) inch is required for domestic water services. Other allowable 

sizes include one and one half (1.5), two (2), four (4), and six (6) inches. 

d) Domestic water services shall be designed and constructed with a minimum five (5) feet 

of cover over the top of pipe as measured from the proposed ground surface. The water 

service line shall extend from the curb stop box to the meter. 

e) The minimum allowable horizontal separations between water services and other facilities 

are as follows: 

(1) Other water services – two (2) feet. 

(2) Sanitary sewer services – three (3) feet. 
(3) All other utilities and structures – five (5) feet. 

f) The curb stop box shall be placed one (1) foot outside of the road right-of-way line and 

not within any paved surface (driveway, sidewalk, etc.). The casting shall be placed at the 

finished grade. 

g) Domestic water services shall be one piece of continuous copper (no unions) from the tap 

to the curb stop box unless it is longer than one hundred (100) feet. Services longer than 

one hundred (100) feet must use flare to flare fittings. 

h) Domestic water services or fire suppression services four (4) inches in diameter or greater 

require a gate valve rather than a curb stop box. 

6. Fire Suppression Services: 

a) For an interior fire protection system, a separate fire suppression service shall be provided 

in addition to a domestic water service for each building. Individual shutoff valves shall 

be provided within a public water main easement. Fire suppression services shall be a 

minimum of six (6) inches in diameter. For more information on the requirements for fire 

suppression services, the Applicant should contact the Scio Township Fire Department. 

b) Hydrants shall never to be placed downstream of any check valve used for automatic 

sprinkler protection. 

c) Sprinkler systems are not substitutes for the standard requirements of fire hydrants. 

d) Special requirements for fire suppression systems: 

(1) All fire suppression systems require double check valves and backflow prevention. 

If the system is treated with anti-freeze or other additives, then a reduced pressure 

principal backflow prevention device is required. 
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(2) Fire suppression systems directly connected to the public water supply mains only, 

which incorporate an elevated storage tank for fire protection only, shall be isolated 

from the public water main by double check valves and backflow prevention. 

e) All buildings with fire suppression systems shall have a fire hydrant located within a 

distance and location directed by the Township Fire Chief or Fire Marshal. 

f) Sprinkler systems shall be equipped with detector checks to prevent cross connections 

with the metered potable water system. 

7. Meters: 

a) Water meters shall be obtained from the Township Utilities Department. Meters shall be 

placed inside the building, in a frost-free location, and be completely accessible. Shut-off 

valves shall be installed on both sides of the meter. 

b) All residential parcels shall have two (2) meters, one (1) domestic meter and one (1) 

irrigation meter, if applicable. 

c) Irrigation meters may be required to be located within a meter pit as determined by the 

Township Utilities Director. 

d) A meter may be required on a fire suppression service as determined by the Township 

Utilities Director. 
e) Water services that exceed one hundred (100) feet in length may require a meter pit within 

the right-of-way. The location and requirements will be determined by the Township 

Utilities Director. 

f) Master Meters: 

(1) Master meters for main line metering, in lieu of individual meters, are subject to 

review and approval by the Township Utilities Director. Metering systems shall be 

reviewed on an individual basis and shall include auxiliary and/or monitoring 

equipment as deemed necessary by the Township Utilities Director. The meter shall 

be installed in an approved vault or an approved heated and ventilated above-grade 

enclosure. 

(2) Master meter vaults shall be designed to be protected from physical damage during 
a 100-year flood and remain operable and accessible during a 25-year flood. 

(3) Master meter equipment shall be protected from vehicular traffic. Provisions for 

maintenance vehicles shall be provided. 

(4) Adequate alarm systems shall be provided. 

8. Irrigation Systems: 

a) All lawn sprinkler and irrigation systems connected to the water system shall be equipped 

with suitable backflow prevention in compliance with the EGLE requirements. 

b) Irrigation meters will be required by the Township Utilities Director for all residential 

parcels with an irrigation system. 

9. Backflow Prevention: 

a) Backflow prevention shall be in compliance with the Township cross connection control 

program and the Michigan Department of Environment, Great Lakes, and Energy (EGLE) 

requirements. 

b) Per the Michigan Plumbing Code, Section 608.16.4.2 Hose Connections, sillcocks, hose 

bibbs, wall hydrants, and other openings with a hose connection shall be protected by an 

atmospheric-type or pressure-type vacuum breaker or a permanently attached hose 

connection vacuum breaker. 

10. Wells: 

a) If water main is not available, a copy of a valid well permit from the Washtenaw County 

Health Department must be submitted prior to final approval. 

b) All wells connected to the public sanitary sewer shall include one (1) meter at the 

Customer’s expense. 
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C. Materials 
1. Deviation from these Standards requires written approval from the Township Utilities Director 

and/or the Township Engineer. 

2. Water Main: 

a) Ductile cast iron pipe shall be manufactured in accordance with AWWA C151 (ANSI 

A21.51). Pipe shall be a minimum standard wall thickness of Class 54 for pipe diameters 

of six (6) inches through sixteen (16) inches. 

b) Pipe shall be standard cement double thickness lined in accordance with AWWA C104 

(ANSI A21.4). Pipe exterior shall be seal coated with an approved bituminous seal coat. 

c) All water main materials, including all jointing materials and fittings, shall be 

manufactured and tested in the USA. 

d) All nuts, bolts, t-bolts, etc. must be stainless steel or blue epoxy coated finish. 

e) Polyethylene encasement (poly wrap) may be required if corrosive soils are present. 

3. Tracer Wire 

a) Wire to be used for tracer purposes shall be twelve (12) gauge or greater, steel core, copper 

clad, Copperhead EHS. 

b) Connections shall be made using snake bite mainline or locking connector. 

4. Joints/Fittings: 

a) Joints: 

(1) Joints for ductile iron pipe shall be push-on type in accordance with AWWA C111 

(ANSI A21.11). Rubber gaskets, retainer glands, and lubricants shall be furnished 

with the pipe and shall meet the pipe manufacturer’s requirements.  

(2) The rubber gasket shall be self-centering when the plain end of a pipe enters the 

bell. Sufficient pipe lubricant shall be furnished to provide a coating on each plain 

end of pipe. The lubricant shall be non-toxic, shall impart no taste or odor to the 

water, and have no deleterious effect on the rubber gasket. The lubricant shall be of 

a consistency that can be easily applied to the pipe in hot or cold weather and shall 

adhere to either wet or dry pipe. 

(3) Seal coating of the fittings with bituminous material shall conform to AWWA C104 

(ANSI A21.4) Standard for Cement Mortar Lining for Ductile Iron Pipe and 

Fittings. 

(4) Mechanical or flanged joints will be allowed for special applications, subject to the 

approval of the Township Utilities Director and/or the Township Engineer. 

(5) Ductile Iron Pipe Joints: 

(a) “Field-Lok Gasket” by U.S. Pipe for four (4) inch to sixteen (16) inch 

diameter. 

(b) “TR Flex” by U.S. Pipe for four (4) inch and larger diameter. 

(c) “Usiflex” by U.S. Pipe (river crossing pipe) for four (4) inch and larger 

diameter. 

(d) “Snap-Lok” by Griffin Pipe Products for six (6) inch to sixteen (16) inch 

diameter. 

(e) “Snap-Lok River Crossing Pipe” by Griffin Pipe Products for six (6) inch 

to sixteen (16) inch diameter. 
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b) Fittings: 

(1) Fittings shall be ductile iron, three hundred and fifty (350) psi working pressure 

rating, in accordance with AWWA C110 (ANSI A21.10), or AWWA C-153 (ANSI 

A21.53) compact fittings, with cement mortar lining. Cement mortar lining shall 

conform to AWWA C104 (ANSI A21.4) for a double thickness lining with a 

bituminous seal coat. Acceptable joint restraint for fittings shall be: 

(a) Mechanical Joint Fittings: 

(i) “Megalug” by EBAA Iron. 

(ii)“MJ Field Lok Gasket” by U.S. Pipe. 

(b) Push Joint Fittings: 

(i) “Field Lok Gasket” by U.S. Pipe. 

5. Joint Restraints: 

a) Ductile Iron Joints, where required, shall be restrained by the approved mechanical 

restraining gland or instant push-on restraining device. 

b) Push-on Joints shall be restrained with approved instant joint-restraining device such as 

“Field Lok Gasket” manufactured by U.S. Pipe. Other acceptable manufacturers include 

American Lok-Ring, Flex-Ring, Fast-Grip, and TR Flex by U.S. Pipe. A restraint schedule 
has been provided within the Joint Section of the Construction Methods. Any deviations 

must be submitted and approved by the Township Utilities Director and/or the Township 

Engineer. 

c) Mechanical Joint Restraining Glands, where allowed, shall be “Megalug” as manufactured 

by EBAA Iron. 

d) Thrust blocks, where allowed, shall be made of 3,000 psi concrete and be of adequate size 

and shape to resist all design working and surge pressure to which the main will be 

subjected. 

e) All joint materials and lubricants shall be furnished with the pipe, including all material 

required for connection to existing water mains and appurtenances. 

6. Valves: 
a) Gate Valves: 

(1) Each gate valve shall carry the name or trademark of the manufacturer. The valves 

shall be ordered with inlet and outlet connections compatible with the water pipe 

joint used on the system. 

(2) Gate valves for sizes six (6) through twelve (12) inch in diameter shall be of the 

resilient wedge type mechanical joint. Resilient seated gate valves shall have a cast 

of ductile iron body and bonnet conforming to AWWA C-509. Valves shall have a 

minimum non-shock W.O.G. working pressure of two hundred (200) psi. The 

wedge shall be ductile iron encased in a bonded-in-place styrene-butadiene 

elastomer covering to form resilient seating surfaces. Stem shall be bronze of a non-

rising design with double o-ring packing. Gate valves shall have a two (2) inch 

square operating nut that turns right (clockwise) to open. Resilient wedge gate 

valves shall either be manufactured by East Jordan Iron Works (AWWA C515).  

(3) When valves greater than twelve (12) inches are required, the Township Utilities 

Director and/or the Township Engineer shall be consulted on the types that are 

permitted and their specifications. 

b) Valve Boxes: 

(1) Valve boxes shall be used unless the valve is within a 1:1 influence of the road or 

unless otherwise approved by the Township Utilities Director, in which case wells 

shall be used in lieu of boxes. 
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(2) Approved valve boxes are: 

(a) East Jordan Iron Works 8560 series, three (3) piece screw-type valve box 

with drop lid: 

(i) #4 Base with valve adaptor for six (6) inch valves. 

(b) For Mueller valves, use Tyler boxes: 

(i) Tyler #6860, twenty-six (26) inch top section. 

(ii) Tyler #6860, thirty (30) inch bottom section. 

(iii) Tyler #6860, #4 Base. 

(iv) Tyler #6860, 5.25-inch drop lid. 

(3) All valve boxes shall be installed with the use of a Gate Valve Adaptor as 

manufactured by Adaptor Inc.. Gate Valve Adaptor shall be one quarter (0.25) inch 

steel with a UV Polyurethane protective coating with a three quarter (0.75) inch 

rubber gasket attached. 

(4) All valve boxes shall have a one-half (0.5) inch diameter hole field drilled three (3) 

inches below the top to accommodate tracer wire. 

c) Gate Wells: 

(1) All gate wells shall be constructed of pre-cast reinforced concrete sections in 
accordance with the Scio Township Standard Details. 

(2) Gate well floors will be of three thousand (3,000) psi reinforced concrete with at 

least six (6) inches protruding from the periphery of the well wall. The floor will be 

a minimum of six (6) inches thick. 

(3) Gate well covers and frames will be East Jordan Iron Works #1040 with Type "A" 

covers. Covers shall have the words "SCIO TOWNSHIP WATER" in raised letters 

along the periphery of the cover. 

(4) Gate well covers shall be centered over the valve-operating stem. 

(5) Gate well valves will be at least six (6) inches above the floor of the gate well and 

supported with either brick or formed concrete. 

d) Tapping Sleeves and Valves:  
(1) 304 stainless steel, fully passivated. Approved manufacturers: 

(a) JCM #432 up to 16 inches x 12 inches. 

(b) Smith – Blair 665. 

(2) Minimum working pressure of one hundred and fifty (150) psi. 

(3) Underwriters Laboratory (UL) or National Sanitation Foundation (NSF) must 

certify all tapping sleeves and valves for use in a potable water system. 

(4) Thrust blocks are required both inside and outside of a tapping sleeve, valve, and 

well. 

7. Fire Hydrants: 

a) East Jordan Iron Works Model 5BR-250 and shall conform to AWWA C-502. 

b) Fire hydrants shall have a center stem with a double “o” ring seal. 

c) The fire hydrant valve shall be five and one quarter (5.25) inches in diameter. The barrel 

and head shall be cast iron with a breakaway traffic safety flange. No barrel drain is 

permitted. 

d) The hydrant head shall contain the hose nozzles and be able to face any of eight positions 

without digging up the hydrant. Bonnets will be set so nozzles face either a road or a drive. 

The hydrant head shall have one three and three-eighths (3.375) inch pumper connection 

with seven and a half (7.5) inch threads per inch (Ann Arbor Standards) and one four (4) 

inch “STORZ” connection. 

e) The “STORZ” connection shall be the Harrington Integral Storz and attached with a cable 

and pressure cap. 

f) A nozzle cap shall be provided for the three and three-eights (3.375) inch connection, 

attached to the hydrant with a non-linking chain.  
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g) Any special hydrant tools required for maintenance shall be furnished with the hydrants.  

h) Hydrants shall open counterclockwise (left) with a standard one and seven-sixteenths (1 

7/16)-inch pentagon nut. 

i) Drain holes in hydrants shall be plugged and watertight. 

j) All hydrants shall have six (6) feet of bury from the top of curb. Where no curb exists, the 

Township Utilities Director and/or the Township Engineer will provide the direction 

regarding the barrel length and other hydrant requirements. 

k) A six (6) inch isolation valve shall be installed on each hydrant. The valve shall be 

equipped with an approved valve box, set at finished grade, and centered over the valve-

operating nut, free of dirt and debris. 

l) The hydrant shall be set so the centerline of the nozzle is twenty-one (21) inches above 

finished grade. 

m) The Contractor shall provide one (1) repair kit and one (1) pressure cap for every five (5) 

hydrants added to the system upon Substantial Completion of the project, or at 80% build-

out of a residential development. The Township Utilities Director will assess their need 

for repair kits with each project. 

n) The hydrants shall be painted Rustoleum “Fire Hydrant Red”. 
8. Domestic Water Services: 

a) Domestic water services one (1) inch through two (2) inches in diameter will be domestic 

"Type K" annealed seamless copper tubing conforming to ASTM B-88 between the water 

main and the meter, at a minimum. Domestic water services four (4) inches and six (6) 

inches in diameter will be ductile iron as specified for water mains. 

b) House meters shall be purchased from and installed by the Township Utilities Department. 

c) Water service locations shall be marked with a Utility Warning Marker as manufactured 

by Carsonite International at the property line. The marker shall be painted blue and buried 

a minimum of three (3) feet with a minimum of one (1) foot exposed above the finish 

grade elevation. 

d) Connections to a domestic meter shall be made by a flared fitting with a three-fourths (¾) 
inch angle ball flare x meter A.Y. McDonald 74602B. 

9. Fire Suppression Services: 

a) Fire suppression services four (4) inches and six (6) inches in diameter will be ductile iron 

as specified for water mains. 

10. Corporation Stops: 

a) Corporation stops shall be flared style with CC taper threads in accordance with AWWA 

C800. Approved manufacturers: 

(1) Ford Model FB600-#-NL series. 

(2) Mueller B-25000N. 

11. Curb Stop Boxes: 

a) Curb stop boxes shall be one (1), one and a half (1.5), or two (2) inch, extension style with 

arch pattern base, two (2) inch inside diameter, optional foot piece (if available), and no 

rod. Approved manufacturer: 

(1) Tyler Union 6500 Series. 

(2) Curb stop box lids shall be a pentagon nut repair lid outside. 

b) Curb stops shall be one (1), one and a half (1.5), or two (2) inch flared style for both the 

inlet and outlet connections. Approved manufacturer: 

(1) Mueller B-25204N. 
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D. Construction Methods 
1. General: 

a) Certification and Inspection: 

(1) Certification papers showing that pipe and fittings have been tested in accordance 

with the applicable specifications and that pipe and fittings meet the specifications 

for the project shall accompany all pipe and fittings delivered to the job. All pipe 

and fittings will be inspected upon delivery to the job site. No cracked, broken, or 

damaged pipe or fitting will be allowed. Rejected pipe and fittings will be 

immediately removed from the job site by the Contractor at their expense.  

(2) No secondhand or salvaged materials or equipment will be permitted. 

(3) No pipe or fittings known to be defective shall be laid in the work. Any piece 

found to be defective after it has been laid shall be removed by the Contractor and 

replaced with a sound piece. If majority of a defective pipe is sound, the good end 

may be cut off and used. Every such cut shall be square and ground smooth. Cut 

surfaces of ductile iron pipe shall be painted with two coats of approved 

asphaltum metal protective paint where required by the Township Engineer. 

b) Excavation: 

(1) Excavation, bedding, and backfill for open cut pipe installations and structures 

shall be accomplished in accordance with the requirements outlined in the 

Grading and Earthwork Section. 

2. Laying Pipe: 

a) Handling Pipe and Fittings: 

(1) All pipes and fittings shall be unloaded and distributed along the line of work in 

such manner and with such care as will effectively avoid damage to any pipe or 

fitting. Dropping pipes or fittings directly from the truck will not be permitted. 

Care must also be taken to prevent abrasion of the pipe coating. Wherever the 

coating may have been rubbed off, the part shall be recoated as may be required 

by the pipe manufacturer of the pipe coating. 

b) Placement of Pipe: 

(1) Each pipe shall be inspected for defects prior to being lowered into the trench. 

The inside of the pipe and the outside of the spigot shall be cleaned of any dirt or 

foreign matter. 

(2) Pipes shall be laid on a minimum six (6) inches of sand cushion. If the subgrade 

has been disturbed so that refilling is necessary to bring the pipe to grade, such 

refilling shall be done with MDOT 6A coarse aggregate thoroughly tamped in 

place. Bell holes shall be excavated so that the full length of the pipe barrel will 

bear uniformly on the sand cushion. 

(3) Pipes shall be centered in bells or grooves and pushed tight together to form a 

smooth and continuous invert. After laying pipe, care shall be taken so as not to 

disturb its line and grade. Any pipe found off grade or out of line shall be re-laid 

properly. 

(4) Tracer wire shall be placed along the top of the water main and taped in place 

with duct tape or electrical tape at a maximum of six (6) foot intervals. All tracer 

wire shall be successfully tested for continuity. 

a. Tracer wire shall be extended up the outside of each valve box, curb stop, 

hydrant, and/or other appurtenance of the main line through the use of a 

main line to service a three-way connector. The main line tracer wire shall 
remain along the pipe and not be cut or disturbed. 

b. Tracer wire on dead end water mains and at connections to existing mains 

that do not have tracer wire shall be terminated at a ground rod and use a 

main line service connector to bring up the branch side of the three-way 
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outside the companion valve of the dead end hydrant and terminate by 

entering the valve box immediately downstream of the hydrant at the 

terminus of the water main. 

c) Line and Grade: 

(1) Pipe shall be carefully laid to line and grade and shall have bearing over its entire 

length except at joints where the joint hole shall be of such size as to give 

adequate room for working. Pipe shall be laid with a minimum cover as shown on 

the standard details. 

d) Excavation Below Bottom of Pipe: 

(1) As a result of construction procedures or where excavation has not uncovered a 

stable foundation subgrade at a depth of six (6) inches below the bottom of the 

proposed pipe, excavation shall continue downward below the bottom of the 

proposed pipe to reach stable foundation soil. The space resulting from such 

excavation and the pipe bedding shall be filled and constructed with MDOT 6A 

coarse aggregate and bedding as specified in the Grading and Earthwork Section 

of these Standards. 

e) Laying and Bedding of Pipe: 
(1) Pipe installation shall be made in accordance with the published installation guide 

of the pipe manufacturer except as otherwise specified herein. Whenever 

instructions given by the manufacturer are at variance with the provisions 

specified herein, the laying standards provided herein shall govern. 

(2) Proper tools, including pipe pullers, special cutters, spacing yokes, machining 

tools, test caps, ring feeler gauges, etc. shall be provided at the site of the work for 

installation of the pipe. 

(3) Immediately before laying each section of pipe or fitting, it shall be thoroughly 

cleaned of all debris, dirt, or other accumulated foreign material. It shall be 

inspected for damage to the coating or pipe material, and repairs shall be made 

where required. If deemed irreparable by the Township Engineer, then it shall be 
removed from the job site. Care shall be taken to keep the interior of previously 

laid pipe clean and free from dirt and other foreign material. Bulkheads or other 

means shall be used at the open end of the previously laid pipe for this purpose. 

(4) After a length of pipe is placed in the trench, the spigot shall be centered in the 

bell of the adjacent pipe, the pipe shoved into proper position in the collar or bell 

and brought into true alignment. The pipe shall then be secured with MDOT 2NS 

natural sand that is carefully tamped under and on each side of the pipe. 

f) Concrete Cradle for Pipe: 

(1) Where required, pipe shall be installed with a cradle of concrete per current 

MDOT Specifications. 

(2) Each pipe shall rest on a six (6) inch minimum thickness bed of dry mix concrete 

that is shaped to fit the bottom of the pipe. The dry mix concrete shall be MDOT 

Grade S3.  

(3) After setting the pipe, the space between the outside of the pipe and the 

undisturbed trench bank shall be filled to a level equal to a point one (1) foot 

above the top of the pipe with MDOT Grade S3. The concrete shall have a five (5) 

inch slump and be mechanically vibrated to ensure complete filling of the annular 

space between the excavated face of the original ground and the outside face of 

the pipe. 

g) Pipe Placed in Casings: 

(1) Under this work the Contractor will place the casing pipe, the carrier pipe, place 

bulkheads, fill the annular space between the casing and carrier pipe, and 

complete all backfilling. 
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(2) For road crossings, all void spaces between the casing pipe and the carrier pipe 

will be filled in accordance with the Washtenaw County Road Commission 

requirements. 

(3) The annular space at the ends of the casing pipe will be bulkheaded with a 

minimum of eight (8) inches of thick solid masonry with a half (0.5) inch 

fiberboard cushion between the masonry and carrier pipe. 

(4) All necessary skidding materials required to protect the carrier pipe will be 

furnished. 

(5) Casing pipe may be required in additional locations at the discretion of the 

Township Utilities Director. 

h) River Crossings: 

(1) River crossings shall be made with a freely deflecting locked joint pipe. Pipe shall 

be ductile iron with bell ball type joint. Ball joint river crossing pipe may be 

installed by pulling or floating across the river. 

(2) Trench shall be backfilled with clean washed stone. 

i) Joints: 

(1) Restraints shall be applied to joints each way from a deflection or tee according to 
the following table, unless approved by the Township Engineer: 

 

Pipe Diameter 
Degree of Bends 

90 45 22 1/2 Reducers 

Six (6) inch 40 25 25 30 

Eight (8) inch 55 25 25 30 

Twelve (12) inch 80 35 25 55 

Sixteen (16) inch 100 40 25 60 

Twenty-four (24) inch 135 56 25 65 

 

Note: Lengths are shown in linear feet from the center of the fitting. 

For Plug & Tee, use 90-degree bend and for reducers use 45-degree bends. 

(2) Care shall be taken to ensure that no mortar remains in the joint surface of the 

bell. If mortar is found in the joint surface or lining of greater thickness than 

allowed, the pipe will be rejected. 

(3) In conjunction with joint restraint, thrust blocks may be required at tees, bends, 

and ends. 

j) Backfill: 

(1) Backfill shall be placed up to the middle of the water main and compacted then 

placed up to one (1) foot above the water main and compacted again, or in 

accordance with the Grading and Earthwork Section of these Standards. 

3. Structures and Appurtenances: 

a) Construction methods for water main structures shall conform to applicable Sections of 

the current Michigan Department of Transportation (MDOT) Standard Specifications for 

Construction except as provided herein. 

b) Valves, fittings, and hydrants shall be installed using current standards for joints being 

used for the project. Wherever adapters are required to connect the proposed water main 

with an existing pipe of another material, the nominal inside diameter of the adapter shall 

Page 18 Water Supply System



 

not be smaller in diameter than either of the adjacent pipes. Special machined faced parts 

shall be provided where required to connect to existing mains. 

c) Air release valves shall be provided at high points on water transmission mains. 

d) All precast sections shall bear the stamp of an approved laboratory as having been tested 

and delivered from tested stock of the manufacturer. 

e) Excavation shall be carried to the depth required to permit the construction of the base in 

accordance with the requirements of the Standard Details. The excavation shall have 

sufficient width to allow for shoring, bracing, or formwork, should any or all be necessary. 

The excavation shall allow for accessibility in plastering the exterior of all brick masonry. 

The bottom of the excavation shall be trimmed to a uniform horizontal bed to receive the 

concrete base. The excavated section shall be completely dewatered before any concrete 

is placed therein. 

f) Connections to manholes shall be properly supported and braced where not resting on 

original ground so that any settlement will not disturb the connection. 

g) Final Grade Adjustments: 

(1) Final grade adjustments may be made using either brick and mortar construction 

or precast concrete or HDPE adjustment rings. 
(2) The maximum allowable grade adjustment using grade rings shall be fifteen (15) 

inches. Final grade adjustment for manholes located in pavements and sidewalks 

shall be made with brick and mortar. A minimum of three (3) or a maximum of 

six (6) courses of brick shall be placed on top of the precast cone section. 

h) Fire Hydrants: 

(1) At points indicated on the drawings, a hydrant assembly will be installed 

consisting of a hydrant, six (6) inch gate valve, a three-piece adjustable cast iron 

valve box, and all pipe necessary for a complete job. Valves will be located a 

minimum of thirty (30) inches from the hydrant, as shown on the typical setting 

detail on the Standard Details. 

(2) All adjustment of hydrants shall be completed prior to pressure testing. 
(3) Each hydrant will be set plumb and braced firmly in this position. Connection of 

the hydrant to the branch will be made by means of mechanical joints, as herein 

specified under jointing. All joints between the hydrant and the main will be 

restrained by the same means as used for water main. 

(4) If hydrants are furnished with drain outlets, the outlets will be permanently 

capped or plugged.  

(5) After the hydrant has been set, an additional one (1) foot depth of gravel will be 

spread and tamped around the hydrant. When this has been done, the remaining 

backfill will be placed and compacted, taking care at all times to avoid jarring the 

hydrant. 

(6) After hydrants have been set and tested, the part above ground will be factory 

painted with two coats of first quality metal protective paint (Rustoleum “Fire 

Hydrant Red”). 

4. Water Main Connections: 

a) Where shown on the approved plans, connection of existing mains to new mains will be 

done only after the new mains have been satisfactorily pressure-tested and are shown to 

be sterile by results of the bacteriological analysis. 

5. Water Service Connections: 

a) Water mains shall be tapped for corporation stops where shown on the approved plans or 

required for testing and disinfection of completed water mains. For ductile iron pipe, stops 

shall be threaded directly into the pipe. 

b) Prior to being backfilled, the Township Utilities Director and/or the Township Engineer 

shall inspect all service lines from the water main to the meter; in addition to the 

Page 19 Water Supply System



 

Washtenaw County Building Department may also require inspection. The Contractor 

shall notify the Township Utilities Director and/or the Township Engineer, as well as the 

County, a minimum of two (2) days prior to inspections. Any services, which are 

backfilled prior to being inspected, shall be uncovered and the Contractor shall be 

responsible for all costs of exposing the services. 

6. Cleaning: 

a) Prior to disinfection and hydrostatic testing, newly constructed water mains less than 

twenty-four (24) inches in diameter shall be thoroughly flushed to remove all accumulated 

debris that may have entered the line during construction. Flushing shall include the use 

of a “poly pig” to remove accumulated deposits. The frequency of running the “poly pig” 

through the water mains shall be determined by the debris discharging from the effluent. 

Several passes with the “poly pig” through the newly constructed system may be required 

before the main is acceptable. Procedures for use of the “poly pig” shall be per the 

manufacturer’s specifications. Mains twenty-four (24) inches in diameter and larger shall 

be manually cleaned and inspected during installation. 

7. Testing: 

a) General: 
(1) The Township Engineer shall be present for all testing operations. If testing is to be 

done by municipal agency work forces, then the Contractor shall be responsible for 

coordinating with the inspector in order to schedule the testing. 

(2) The Contractor shall furnish all water used on the project including water used for 

hydrostatic testing, chlorination, and flushing. The Contractor shall contact the 

Township Utilities Director regarding flow meter/backflow preventer usage and 

pay for the full-metered amount at the current Township water rate for the system 

used. 

b) Bacteriological: 

(1) After flushing, the water mains shall be chlorinated in accordance with AWWA 

C651. 
(2) The Contractor shall furnish chlorine and all necessary labor and equipment for its 

application. The Contractor shall make suitable arrangements with the Township 

Engineer for bacteriological analysis. The Contractor shall dispose of high residual 

chlorine water by a method approved by the Township Engineer. 

(3) The Township Engineer shall collect the samples. Two (2) sets of samples (24 hours 

apart) with negative results are required to pass the ‘Bac-T’ test. 

(4) Mains twenty-four (24) inches in diameter and larger shall be chlorinated in 

sections between main line valves. Chlorine solution shall be renewed and 

transferred to the next adjacent section of pipe minimizing the volume of water 

needed to sterilize the main. 

c) Hydrostatic: 

(1) Within a reasonable length of time following pipe laying and backfilling, the 

Contractor shall complete all work necessary to perform hydrostatic testing.  

(2) The hydrostatic testing shall be conducted in accordance with AWWA C600. 

(3) The Contractor shall perform all necessary preliminary hydrostatic tests and shall 

make all necessary repairs, including the repair of all visible leaks and cracks, and 

retests with their own forces to prepare the water mains for final hydrostatic 

inspection and testing. Immediately after the water mains have passed such 

preliminary tests, the Contractor shall perform a final hydrostatic inspection and 

test. 

(4) The hydrostatic test shall be conducted before the new water main is connected to 

the existing water system, except as specified below. The Contractor shall furnish 

all necessary personnel, temporary blow-offs, plugs, bracing, test pumps, and all 
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other necessary apparatus for conducting the test. Testing shall be conducted under 

the observation of the Township Engineer. 

(5) At the option of the Township Engineer, testing may be performed against closed 

valves provided that the new main to be tested and the testing apparatus shall have 

first been flushed and chlorinated in accordance with accepted procedure. After 

chlorination and subsequent flushing, a sample of water must show safe 

bacteriological results through a test by a recognized, certified laboratory. In the 

event of an unsatisfactory hydrostatic test the Contractor will cut the new main, 

install caps or plugs, pressure test, and re-chlorinate. 

(6) Before applying test pressure, all air shall be expelled from the pipe. If necessary 

to accomplish this, taps shall be made at points of highest elevation in the pipe and 

such openings subsequently closed, prior to test, with tight threaded brass plugs. 

(7) For ductile iron water main, test pressure shall be maintained at one hundred and 

fifty (150) psi at the point of highest elevation in the test section by pumping potable 

water into the pipe for a period of at least two (2) hours and in all cases long enough 

to permit assurance of a satisfactory test. Leakage is measured by the quantity of 

water pumped into the pipe to maintain one hundred and fifty (150) psi.  
(8) According to AWWA C600, for ductile iron water main, the leakage during the test 

shall not exceed a rate of: 

 

200,133

* PDS
L =  

 

Where:  L = Allowable Leakage (gallons per hour) 

S = Length of Pipe Tested (feet) 

D = Nominal Pipe Diameter (inches) 

P = Average Test Pressure (psi) 

 

Minimum size pressure gauge is to be three and a half (3.5) inches in one (1) pound 

increments. Any faulty pipe, fittings, gate valves, or other accessories disclosed by 

testing shall be replaced with sound materials and the test shall be repeated as often 

as necessary until the specified requirements have been met. 
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IV. Sanitary Sewer System 

 

A. General 

1. Sanitary sewer system improvements, both public and private, shall be designed in accordance 

with the requirements of the Part 41 of Michigan’s Act 451 of the Public Acts of 1994, as amended; 

the most recent revision of the Recommended Standards for Sewage Works by the Great Lakes-

Upper Mississippi River Board (commonly known as the “Ten States Standards”); the Scio 

Township Sanitary Sewer Ordinance; and as specified herein. 

2. Public sanitary sewer shall be provided where multiple lots or parcels will be served, either 

presently or in the future, as well as when two or more connections are made to the same sanitary 

sewer. All extensions of the public sanitary sewer will require the review and approval of the 

Township Utilities Director, the Township Engineer, and the Michigan Department of 

Environment, Great Lakes, and Energy (EGLE). 

3. Sanitary sewer system improvements specified in the Scio Township Sanitary Sewer Master Plan 

and/or the Capital Improvement Plan may be required as part of the project. The Applicant shall 

contact the Township Utilities Director and/or the Township Engineer to determine if any system 

improvements will be necessary. 

4. All construction shall conform to the current Township Sanitary Sewer Standards and 

Specifications provided herein. 

5. Where public sanitary sewer construction is proposed, the Township Standard Sanitary Sewer 

Detail Sheets must accompany the approved plans. 

6. All public sanitary sewer must be in a public right-of-way or an easement. The easement width 

shall be equal to 2D+10 feet, where D is the maximum depth of the sewer trench on a particular 

run of sewer. The minimum easement width shall be thirty (30) feet. Where sanitary sewer is 

adjacent to and parallel to the right-of-way, a sanitary sewer easement must be extended across 

the entire frontage of the property. The easement must be recorded with the County Register of 

Deeds before the Township accepts the system. 

7. Private wastewater systems may be required to be designed to meet the Community Wastewater 

Utility System (CWUS) Standards outlined in the Scio Township Sanitary Sewer Ordinance, in 

addition to the County’s or the States requirements. This will be determined by the Township 

Utilities Director and/or the Township Engineer. 

8. Plan and profile views shall be provided for all proposed sanitary sewer system improvements, 

including force mains. The plan and profile views shall be presented on the same plan sheet and 

shall be vertically oriented: 

a) A sanitary sewer quantity list is required on the cover sheet of the approved plans. 

b) Sanitary sewer design flow computations and the sanitary sewer district map shall be 

provided on the cover sheet of the approved plans. The design flow computations and 

sanitary sewer district map shall include both current and future service populations and 

areas.  

c) The following information must be shown in the plan view of the proposed sanitary sewer 

system improvements: 

(1) Type and size of pipe. 

(2) Length between structures. 

(3) Proposed and existing sanitary sewer easements. 

(4) Top of casting and invert elevations at each structure. 

(5) Progressive numbering system on structures, starting at outlet end of system and 
numbering upstream. 

(6) Service schedule to include the following: 

(a) Lot Numbers. 

(b) Invert at wyes. 
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(c) Elevation of riser. 

(d) Length of service. 

(e) Invert at end or house. 

d) The following information must be shown in the profile view of the proposed sanitary 

sewer system improvements: 

(1) Existing and proposed ground elevations. 

(2) Length, type, class, size, and slope of pipe between structures. 

(3) Top of casting and all sewer inverts at all structures. 

(4) All utility crossings. 

(5) Special backfill (sand) area limits of proposed backfill by hatching or shading. 

(6) Progressive numbering system on structures. 

(7) Adjacent existing or proposed utilities plotted where parallel in the influence of 

construction. 

(8) Service locations. 

 

B. Design Criteria 

1. Sanitary Sewer: 

a) For design purposes, average dry weather flow rates shall be based on the Scio Township 

Table A. The basis of design calculations shall include a breakdown and tabulation of the 

proposed usage types and a conversion of the various flow rates into Residential 

Equivalent Units (REUs). For conversion purposes, one (1) REU shall be equal to three 

hundred (300) gallons per day of dry weather flow. 

b) Sanitary sewers shall be designed on the basis of an average daily flow of 100 gallons per 

capita per day. The sanitary sewer capacity shall be designed on a peak design flow using 

the peaking factor as prescribed by the Ten States Standards. In general, the current Great 

Lakes Upper Mississippi River Board of State Sanitary Engineers (commonly known as 

the “Ten States Standards”) for the design of sanitary sewers shall be followed. 

c) All sanitary sewers shall be designed to provide mean velocities, when flowing full, of not 

less than two (2) feet per second, based on Manning’s formula using an “n” value of 0.009-

0.011. The maximum design velocity for sanitary sewers shall be ten (10) feet per second 

with the pipe flowing full. The following table is meant to be a general guide: 

 

Size 
Minimum 

Grade 

Standard 

Min. Grade 

Standard 

Max. Grade 

Maximum 

Grade 

Eight (8) inch 0.40% 0.80% 6.00% 7.60% 

Ten (10) inch 0.30% 0.60% 4.50% 5.60% 

Twelve (12) inch 0.22% 0.40% 3.50% 4.40% 

Fifteen (15) inch 0.16% 0.24% 2.60% 3.30% 

Eighteen (18) inch 0.12% 0.18% 2.00% 2.60% 

Twenty-one (21) inch 0.10% 0.14% 1.60% 2.10% 

d) The minimum size for sanitary sewers shall be eight (8) inches in diameter, with the 

terminal run of the eight (8) inch sewer at a uniform grade of not less than 1.0% between 

structures. The preceding table represents the minimum, maximum, and standard grades 
for sanitary sewers. 

e) The eight-tenths (0.8) of a foot depth flow line of sewers will be matched at inlet/outlet 

pipes in manholes when changing sizes of sewers so that the energy gradient is maintained. 
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f) A one-tenth (0.10) of a foot drop through manholes containing same sized pipe shall be 

required at all proposed structures. 

g) Sanitary sewers shall be located to provide unrestricted access for inspection and 

maintenance operations. 

h) The extension of the sanitary sewer will generally be required across the entire frontage 

of the site. 

i) A minimum horizontal separation of ten (10) feet shall be provided between sanitary 

sewers and water mains, and all associated appurtenances/structures. The sanitary sewer 

and water main shall be on opposite sides of the street whenever possible.  

j) Both existing and proposed sanitary sewer must have a minimum horizontal separation of 

ten (10) feet from existing or proposed buildings. 

k) Sanitary sewer shall be designed and constructed with a minimum five (5) feet of cover 

over the top of pipe as measured from the proposed ground elevation. 

l) Sanitary sewers shall be a minimum of ten (10) feet deep when fronting residential parcels 

that will be directly connected to the sewer. Deep setbacks or unusual topographic 

conditions may require additional depth. 

m) A minimum vertical separation of eighteen (18) inches shall be provided between sanitary 
sewers and water mains, services, and storm sewers. In addition, a minimum vertical 

separation of twelve (12) inches shall be provided between sanitary sewers and other 

underground utilities unless otherwise specified by the agency having jurisdiction over the 

other utility. 

n) The maximum depth to invert of any sanitary sewer shall not exceed the depth 

recommended by the pipe manufacturer for each size and class of pipe. The Applicant’s 

Design Engineer shall provide the manufacturer’s installation instructions and 

recommendations with the plan submittal for review by the Township Engineer. 

2. Manholes: 

a) Manholes shall be installed at intervals not to exceed three hundred and fifty (350) feet, 

and shall be installed at the following locations: 
(1) The upstream terminus of a sanitary sewer run. 

(2) All changes in pipe grade. 

(3) All changes in pipe size. 

(4) All changes in horizontal alignment. 

(5) All sanitary sewer junctions. 

b) Internal drop connections will be required where the invert of the outlet gravity sanitary 

sewer is eighteen (18) inches or more below the inlet pipe invert. External drop 

connections are only permitted at the discretion of the Township Utilities Director.  

c) Manholes for sewers twenty-one (21) inches in diameter and smaller shall have a 

minimum diameter of forty-eight (48) inches. Manholes for sewers larger than twenty-one 

(21) inches in diameter shall have a minimum diameter of sixty (60) inches. Larger 

diameter manholes may be required depending on factors such as the number of sewers at 

a junction or significant changes in horizontal alignment. 

d) Manholes for internal drop connections shall have a minimum diameter of sixty (60) 

inches. 

e) The eight-tenths (0.8) of a foot depth flow line of sewers shall be matched at structures 

when changing sizes of sewers. 

3. Service Connections: 

a) Building Connections: 

(1) The minimum size of a service connection shall be six (6) inches in diameter. 

(2) For each parcel along the route of a sanitary sewer, a building service shall be 

constructed from the sanitary sewer to the property or easement line, whichever is 

furthest. This applies to any parcels in the proposed sanitary sewer service area. 
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(3) Sanitary service locations shall be marked with a Utility Warning Marker as 

manufactured by Carsonite International at the property line. The marker shall be 

painted green and buried a minimum of three (3) feet with a minimum of one (1) 

foot exposed above the finish grade elevation. 

b) Wyes, Tees, and Risers: 

(1) In sanitary sewers, where construction of building sewers to the property line is not 

required, a wye riser shall be installed for each lot or building site to the property 

or easement line. 

(2) Where cover over sanitary sewer to finished grade is more than ten (10) feet, risers 

shall be installed from wyes or tees to an elevation ten (10) feet below finished 

grade or as otherwise directed by the Township Utilities Director and/or the 

Township Engineer. 

(3) Location of the wye or tee shall be marked from the downstream manhole on the 

sanitary sewer record plans. 

(4) Where a water table is encountered, a vertical riser shall end at a depth of one (1) 

foot above the water table. 

(5) When building services are to be cut into an existing sanitary sewer, a tap shall be 
made with the use of an approved saddle or wye. 

c) Multi-unit commercial or multi-family condo developments will require individual 

sanitary services per unit, unless otherwise noted at the discretion of the Township 

Utilities Director. 

d) The minimum grade for building services shall be one percent (1%), and the maximum 

grade shall be ten percent (10%). 

e) Proposed building services connecting into an existing sanitary sewer system shall be 

tapped directly into the pipe. Building services tapped directly into a manhole will not be 

allowed.  

f) Connections to the sanitary sewer other than sanitary building services will not be 

permitted. Downspouts, weeptile, footing drains, sump pump discharges, or any other 
conduit that carries storm or ground water shall not be discharged into the building sewer 

or lateral sanitary sewer. Local and state plumbing codes prohibit this practice. 

g) Private sanitary sewer services of excessive length, although not a public sewer, may 

require profiles, inspection, and testing. The Township Utilities Director and/or Township 

Engineer will consider each site individually. 

h) A four (4) foot diameter sanitary monitoring manhole is required on all sanitary sewer 

service connections (except residential). The monitoring manhole shall be positioned so 

that access can be made without any obstructions, preferably located in close proximity to 

driveways for maintenance vehicles. Monitoring manholes should be positioned outside 

of paved surfaces whenever possible. 

i) Cleanouts shall be provided at all bends and at intervals no greater than one hundred (100) 

feet. 

4. Inverted Siphons: 

a) In general, sanitary sewer inverted siphons shall not be permitted and will only be accepted 

where no other feasible alternative exists and where there will be sufficient flow in the 

sewer so that maintenance will be held to a minimum. 

b) The minimum pipe size for inverted siphons shall be six (6) inches in diameter. 

c) A minimum of two (2) pipes shall be provided for each inverted siphon. Inverted siphons 

shall be designed to have a minimum velocity of three (3) feet per second. Design 

calculations including plan and profile drawings shall be submitted for review. 
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5. Pump/Lift Stations: 

a) Shall be designed in accordance with the most recent revision of the Recommended 

Standards for Sewage Works by the Great Lakes Upper Mississippi River Board of State 

Sanitary Engineers (commonly known as the “Ten States Standards”). 

b) Pump stations and sanitary force mains will only be allowed when no practical gravity 

sanitary sewer alternative exists. These pump stations and force mains shall be privately 

owned and operated. 

c) All new or retrofitted pump stations are required to be connected to the Township’s 

SCADA with remote monitoring, view-only access. 

d) Pump stations shall be equipped with submersible pumps. A minimum of two pumps shall 

be provided, and the minimum size of discharge lines shall provide adequate cleaning 

velocities and shall conform to the Michigan Department of Environment, Great Lakes, 

and Energy (EGLE) requirements. Pump stations shall be designed to pump the 

anticipated peak hour flow with the largest pump out of service. 

e) Pump stations shall be protected from physical damage during a 100-year flood and 

remain operable and accessible during a 25-year flood. 

f) Pump station equipment shall be protected from vehicular traffic. Provisions for 
maintenance vehicles shall be provided. 

g) Adequate alarm systems shall be provided. 

h) Sanitary pump stations shall be equipped with the following:  

(1) A permanent auxiliary power source. 

(2) Shut off valves on the discharge line of each pump. 

(3) Check valves between the pump discharge and the shut off valve on the discharge 

line. 

(4) Radio telemetry (SCADA), on-site backup power, and electrical and control panels. 

(5) The capability to bypass-pump from the wet well to the discharge line. 

i) Flow meters shall have shut-off valves installed on both sides to facilitate 

maintenance/replacement. 
6. Force Mains: 

a) Force mains shall be designed to maintain a minimum velocity of three (3) feet per second. 

b) Valves and appurtenances shall be provided in the following locations: 

(1) Air/vacuum relief valves shall be provided at all high points. 

(2) Clean outs shall be provided at all low points. 

c) Force mains shall be designed to discharge to gravity sanitary sewers at manholes. The 

force main shall enter the receiving manhole at a point no more than eighteen (18) inches 

above the flow line in the gravity sanitary sewer. 

d) Pipe for force mains shall be designed to withstand both internal pressures and external 

trench and live loads (typically three times working pressure). Design computations shall 

be submitted by the Applicant’s Design Engineer for review and approval. 

e) Electrical systems and components shall be designed per Section 42.35 of the most recent 

revision of the Recommended Standards for Sewage Works by the Great Lakes-Upper 

Mississippi River Board of State Sanitary Engineers (commonly known as the “Ten States 

Standards”). 

f) Hydrogen sulfide protection shall be provided on both the proposed wet wells and the first 

downstream discharge manhole. Additional downstream manholes may also require 

hydrogen sulfide protection. The Township Utilities Director and/or the Township 

Engineer will determine the extent of the protection on a case-by-case basis. 

g) Force mains shall be marked with a utility marker stake driven into the ground every five 

hundred (500) feet along the length of the pipe. 
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7. Septic Systems: 

a) Septic systems shall be designed in accordance with the current version of Washtenaw 

County Engineering Guidelines for On-Site Sewage Disposal Systems. 

b) Septic systems will only be allowed in locations where sanitary sewer is not available. A 

copy of a valid permit from the Washtenaw County Environmental Health Department 

must be submitted prior to plan approval. 

 

C. Materials 

1. Deviation from these Standards requires written approval from the Township Utilities Director 

and/or the Township Engineer. 

2. Sanitary Sewer: 

a) Gravity Pipe: 

(1) Polyvinyl chloride (PVC) or acrylonitrile butadiene styrene (ABS) plastic pipe or 

Perlite concrete truss pipe as manufactured by Contech Engineered Solutions in 

accordance with ASTM D-2680.  

(a) Solid wall PVC pipe shall have a sidewall dimension ratio (SDR) no 

greater than 26. Deflection of pipe shall be limited to a maximum of five 

percent (5%). Bury depth is limited to a maximum of twenty-four (24) 

feet. 

(2) Reinforced concrete pipe, ASTM C-76.  

(3) The Township Utilities Director and/or the Township Engineer shall approve 

material for pipes larger than eighteen (18) inches in diameter.  

(4) PVC pipe and fittings shall conform to the requirements of ASTM D-3034.  

(5) Ductile iron pipe shall meet the requirements of AWWA C151 (ANSI A21.51) class 

52. Where these specifications differ with AWWA C151 (ANSI A21.51), these 

specifications will prevail. 

(6) All sanitary sewer materials shall be manufactured and tested in the USA. 

b) Force Main Pipe: 

(1) Ductile iron pipe conforming to the material requirements prescribed in the Water 

Supply System section of these standards. 

3. Joints: 

a) Pipe joints for gravity sanitary sewer shall conform to the following requirements 

depending on the allowable type of pipe used: 

(1) Modified Grooved Tongue (MGT) joints for concrete pipe shall have a rubber 

gasket snapped into a groove cast into the tongue. MGT joints shall be lubricated 

and coupled in accordance with the pipe manufacturer’s instructions. 

(2) Rubber gasket joints for concrete pipe shall be in accordance with ASTM C-443. 

Rubber gasket joints shall be lubricated and coupled in accordance with the pipe 

manufacturer’s instructions. 

(3) Joints for ABS truss pipe shall consist of ABS plastic couplings chemically 

cemented to the ends of the pipe being connected. Solvents and methods used in 

making the chemical bond shall be in accordance with ASTM D-2680 and the 

manufacturer’s instructions. The installation technique shall conform to ASTM D-

2321. 

(4) Joints for PVC pipe shall be push-on type (ASTM D-3212) or solvent-cemented 

joints (ASTM D-2680) in special applications as specified by the Township 
Utilities Director and/or the Township Engineer.  

(5) Joints for ductile iron pipe – The bell of each length of pipe shall provide for the 

seating of a single rubber gasket, suitable for use with sanitary sewage. The gasket 

shall be self-centering when the plain end of a pipe enters the bell. Sufficient 
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lubricant shall be furnished to provide a coating on each plain end of pipe. The 

lubricant shall be non-toxic and have no deleterious effect on the rubber gasket. The 

lubricant shall be of a consistency that can be easily applied to the pipe in hot or 

cold weather and shall adhere to either wet or dry pipe. 

b) Joints and fittings for force mains shall conform to the material requirements prescribed 

for pressure pipe in the Water Supply System Section of these Standards. 

4. Manholes: 

a) Manholes shall be constructed of pre-cast reinforced concrete sections in accordance with 

the Township’s Standard Details. 

b) Pre-cast reinforced concrete manhole sections shall conform to requirements of the ASTM 

C-478. Cone sections shall be the eccentric type. 

c) Pre-cast manhole joints shall be modified grooved tongue with rubber gaskets. 

d) Manhole covers and frame shall be East Jordan Iron Works #1040AGS Heavy Duty. 

Covers shall be solid with no bolt holes. Covers shall have the words “SCIO TOWNSHIP 

SANITARY SEWER” in raised letters along the periphery of the cover. 

e) Manhole chimneys shall be wrapped with WrapidSeal by Canusa CPS. 

f) Hydrogen sulfide protection may be required and will be determined at the discretion of 
the Township Utilities Director and/or the Township Engineer. 

5. Manhole Steps: 

a) Steps shall be M.A. Industries PA2-PFS. 

b) Steps shall conform to the following standards: 

(1) Michigan Occupational Safety and Health Administration (MIOSHA) Standards, 

Part 2, Subpart D.1910.24. 

(2) ASTM C-478. 

6. Service Connections: 

a) Building connections shall be constructed of PVC solid wall SDR-26 plastic pipe in 

accordance with ASTM D-3034. 

b) Joints in building sewers, including fittings, and stoppers for wyes and tees, risers, and 
building sewer services, shall conform to the requirements of the Sanitary Sewer Pipe 

Joint Material Section of these Standards.  

7. Cleanouts 

a) Approved manufacturer for cleanouts includes East Jordan Iron Works 1574. 

8. Pump/Lift Stations: 

a) Sanitary pump stations shall be equipped with the following: 

(1) Locks shall be provided for all hatches with two (2) sets of keys delivered to the 

Township Utilities Director. 

(2) Safety hatches shall have integrated fall-protection devices. 

(3) All pumps shall meet the following requirements: 

(b) Pumps must be capable of passing three (3) inches or larger spheres. 

(c) Pump suction and discharge opening must be at least four (4) inches in 

diameter. 

(d) Pumps shall operate under a positive suction head. 

(e) Pump “off” level shall be above the pump impeller. 

(f) Pumps must be equipped with individual intakes. 

(g) Pump motors shall be three (3) phase electric. 

(4) Check valves shall be installed horizontally. 

(5) Radio telemetry (SCADA) shall be provided for monitoring purposes as required 

by the Township Utilities Director. 

(6) Permanent on-site backup power shall be provided. 

b) Controls shall be as specified and supplied by Utility Instrumentation Services (UIS) and 

shall include MOSCAD (control and communications). 
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c) All electrical and control panels supplied for the pump/lift station will be in NEMA 

approved weatherproof, explosion-proof cabinets/boxes. 

9. Septic Systems: 

a) Septic systems shall be constructed using materials approved by the Washtenaw County 

Environmental Health Department. 

 

D. Construction Methods 

1. General: 

a) Construction Progress: 

(1) Unless otherwise permitted by the Township Engineer, construction of sanitary 

sewers shall begin at the outlet end of the sewer and precede upgrade. 

b) Certification and Inspection: 

(1) Certification papers showing that pipe and fittings have been tested in accordance 

with the applicable specifications and that pipe and fittings meet the specifications 

for the project shall accompany all pipe and fittings delivered to the job. All pipe 

and fittings will be inspected upon delivery to the job site. No cracked, broken, or 

damaged pipe or fitting will be allowed in this work. Rejected pipe and fittings will 

be immediately removed from the job site by the Contractor at their expense. 

(2) No secondhand or salvaged materials or equipment will be permitted. 

(3) No pipe or fittings known to be defective shall be laid in the work. Any piece found 

to be defective after it has been laid shall be removed by the Contractor and replaced 

with a sound piece. If majority of a defective pipe is sound, the good end may be 

cut off and used. Every such cut shall be square and ground smooth. Cut surfaces 

of ductile iron pipe shall be painted with two coats of approved asphaltum metal 

protective paint where required by the Township Engineer. 

c) Excavation: 

(1) Excavation, bedding, and backfill for open cut pipe installations and structures shall 

be accomplished in accordance with the requirements in the Grading and Earthwork 

Section. 

2. Laying Pipe: 

a) Handling Pipe and Fittings: 

(1) All pipes and castings shall be unloaded and distributed along the line of work in 

such manner and with such care as will effectively avoid damage to any pipe or 

fitting. Dropping pipe or fittings directly from the truck will not be permitted. Care 

must also be taken to prevent abrasion of the pipe coating. Wherever the coating 

may have been rubbed off, the part shall be recoated as may be required by the 

nature of the pipe coating. 

b) Placement of Pipe: 

(1) Each pipe shall be inspected for defects prior to being lowered into the trench. The 

inside of the pipe and the outside of the spigot shall be cleaned of any dirt or foreign 

matter. 

(2) Pipe will be laid on a carefully prepared Class B bedding material with a minimum 

consisting of porous sand extending from at least four (4) inches below the pipe to 

at least twelve (12) inches above the elevation of the top of pipe. 

(3) Pipes shall be centered in bells or grooves and pushed tight together to form a 

smooth and continuous invert. After laying pipe, care shall be taken so as not to 
disturb its line and grade. Any pipe found off grade or out of line shall be re-laid 

properly. 

(4) Construction shall begin at the outlet end and precede upgrade with spigot ends 

pointing in the direction of flow. Pipes shall be laid on a minimum six (6) inches 
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MDOT 2NS natural sand cushion. If the trench bottom must be undercut, then any 

refilling that is necessary to bring the pipe to grade shall be done with MDOT 6A 

coarse aggregate thoroughly tamped in place. Bell holes shall be excavated so that 

the full length of the pipe barrel will bear uniformly on the sand cushion. 

c) Line and Grade: 

(1) Pipe shall be carefully laid to line and grade and shall have bearing over its entire 

length except at joints where the joint hole shall be of such size as to give adequate 

room for working. Pipe shall be laid with a minimum cover as shown on the 

Standard Details. 

(2) Pipes twenty-four (24) inches in diameter or smaller shall be positioned by laser. 

d) Excavation Below Bottom of Pipe: 

(1) As a result of construction procedures or where excavation has not uncovered a 

stable foundation sub-grade at a depth of six (6) inches below the bottom of the 

proposed pipe, excavation shall continue downward below the bottom of the 

proposed pipe to reach stable foundation soil. The space resulting from such 

excavation and the pipe bedding shall be filled and constructed with MDOT 6A 

coarse aggregate and bedding as specified in the Grading and Earthwork Section of 
these Standards. 

e) Laying and Bedding of Pipe: 

(1) Pipe installation shall be made in accordance with the published installation guide 

of the pipe manufacturer except as otherwise specified herein. Whenever 

instructions given by the manufacturer are at variance with the provisions specified 

herein, the laying standards provided herein shall govern. 

(2) Proper tools, including pipe pullers, special cutters, spacing yokes, machining tools, 

test caps, ring feeler gauges, etc., shall be provided at the work site for installation 

of the pipe. 

(3) Immediately before laying each section of pipe or fitting, it shall be thoroughly 

cleaned of all debris, dirt, or other accumulated foreign material. It shall be 
inspected for damage to the coating or pipe material, and repairs shall be made 

where required. If deemed irreparable by the Township Engineer, then it shall be 

removed from the job site. Care shall be taken to keep the interior of previously laid 

pipe clean and free from dirt and other foreign material. Bulkheads or other means 

shall be used at the open end of the previously laid pipe for this purpose. 

(4) After a length of pipe is placed in the trench, the spigot shall be centered in the bell 

of the adjacent pipe, the pipe shoved into proper position in the collar or bell and 

brought into true alignment. The pipe shall then be secured with MDOT 2NS 

natural sand that is mechanically tamped to 95% maximum dry density on each side 

of the pipe. 

f) Concrete Cradle for Pipe: 

(1) Where required, pipe shall be installed with a cradle of MDOT Grade S3 concrete. 

(2) Each pipe shall rest on a six (6) inch minimum thickness bed of dry mix concrete 

that is shaped to fit the bottom of the pipe. The dry mix concrete shall be MDOT 

Grade S3. 

(3) After setting the pipe, the space between the outside of the pipe and the undisturbed 

trench bank shall be filled to a level equal to a point one (1) foot above the top of 

the pipe with MDOT Grade S3. The concrete shall have a five (5) inch slump and 

be mechanically vibrated to ensure complete filling of the annular space between 

the excavated face of the original ground and the outside face of the pipe. 

g) Pipe Placed in Casings: 

(1) Pipes will be placed in casing pipe in the locations shown on the drawings. Under 

this work the Contractor will place the casing pipe, carrier pipe, fill the annular 
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space between the casing and carrier pipe, place bulkheads, and complete all 

backfilling. 

(2) For road crossings, all void spaces between the casing pipe and the carrier pipe will 

be filled in accordance with the Washtenaw County Road Commission 

Requirements. 

(3) The annular space at the ends of the casing pipe will be bulkheaded with a minimum 

of eight (8) inch thick solid masonry with a half (0.5) inch fiberboard cushion 

between the masonry and carrier pipe. 

(4) All necessary skidding materials required to properly support the carrier pipe will 

be furnished, per Standard Details. 

h) Jointing: 

(1) Gravity Pipe: 

(a) Where pipe is laid in wet trenches, trenches with running sand, or in 

trench conditions where manual means will not allow pushing the pipe 

home, the Contractor shall provide and use mechanical means for pulling 

the pipe home and holding the pipe joints tight until completion of the 

line. Mechanical means shall consist of a cable placed inside the pipe with 
a suitable winch, jack, or come along for pulling the pipe home and 

holding the pipe in position. 

(2) Force Main Pipe: 

(a) All pipe deflections greater than or equal to 11¼° and all tees shall be 

restrained, tied, or harnessed in a manner acceptable to the Engineer. The 

restraint shall be applied to joints each way from the deflection or tee an 

adequate distance to resist the axial thrust of the test pressure. Details of 

all proposed joint restraint, showing type and locations, shall be submitted 

to the Township Engineer for approval. 

(b) In conjunction with joint restraint, thrust blocks shall be used at bends, 

and ends as called for in the Standard Details. 
(c) Acceptable methods of joint restraint shall be as listed below unless 

otherwise specified on the approved plans. 

(d) Ductile Iron Pipe: 

(i) “Field-Lok Gasket” by U.S. Pipe for four (4) inch to twenty-four 

(24) inch diameter. 

(ii) “TR Flex” by U.S. Pipe for four (4) inch and larger diameter. 

(iii) ”Usiflex” by U.S. Pipe (river crossing pipe) for four (4) inch and 

larger diameter. 

(iv) “Snap-Lok” by Griffin Pipe Products for six (6) inch to twenty-four 

(24) inch diameter. 

(v) “Snap-Lok River Crossing Pipe” by Griffin Pipe Products for six 

(6) inch to twenty-four (24) inch diameter. 

i) Backfill: 

(1) Backfill shall be placed up to the middle of the sanitary sewer and compacted then 

placed up to one (1) foot above the sanitary sewer and compacted again, or in 

accordance with the Grading and Earthwork Section of these Standards. 

3. Structures and Appurtenances: 

a) General: 

(1) Construction methods for sanitary sewer structures shall conform to applicable 

Sections of the current Michigan Department of Transportation (MDOT) Standard 

Specifications for Construction except as provided herein. 

(2) All pre-cast sections shall bear the stamp of an approved laboratory as having been 

tested and delivered from tested stock of the manufacturer. 
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(3) Pre-cast sections shall be constructed so that no more than fifty percent (50%) of 

the circumference measured on the inside face, is deleted on any horizontal plane 

for sewer pipe openings. There shall be no less than twelve (12) inches of residual 

concrete measured on any horizontal plane between pipe openings. 

(4) With the exception of sanitary structures having sumps, the bottom of the structures 

shall be channeled to provide for smooth flow through the manhole. Channels shall 

be formed using MDOT Grade S3 concrete. 

(5) Excavation shall be carried to the depth required to permit the construction of the 

base in accordance with the requirements of the Standard Details. The excavation 

shall be sufficiently wide to allow for shoring, bracing, or formwork, should any or 

all be necessary. The excavation shall allow for accessibility in plastering the 

exterior of all brick masonry. The bottom of the excavation shall be trimmed to a 

uniform horizontal bed to receive the concrete base. The excavated section shall be 

completely dewatered before any concrete is placed therein. 

(6) Connections to manholes shall be properly supported and braced where not resting 

on original ground so that any settlement will not disturb the connection. 

b) Test Manholes: 
(1) The first manhole upstream from the point of connection to the existing sanitary 

sewer system shall have a one (1) foot deep sump that shall be filled with concrete 

and channeled upon successful completion of infiltration testing. 

(2) The outlet pipe from this manhole shall be plugged with a waterproof stopper to 

prevent discharge to the existing system until acceptance of the new system by the 

Scio Township. The requirement to provide a sump may be waived by the 

Township Engineer where testing is to be done by either low pressure air testing or 

by exfiltration testing. 

c) Final Grade Adjustments: 

(1) Final grade adjustment for manholes in pavements and sidewalks shall be made 

with brick and mortar or grading rings. A maximum of four (4) courses of brick 
will be placed on top of the pre-cast cone section. 

(2) Final grade adjustment for manholes outside of pavements and sidewalks shall be 

made with pre-cast concrete grade rings. Brick construction will not be allowed 

except where located in paved surfaces and approved by the Township Engineer. 

The manhole casting frame and concrete adjustment rings shall be secured to pre-

cast cone section with a minimum of four and five-eighths (4 5/8) inch diameter 

cadmium coated threaded studs or bolts. All joints in the assembly shall be sealed 

with either rubber “O” ring gaskets or butyl rope as called for on the Township 

Standard Details. The maximum allowable grade adjustment using grade rings shall 

be nine (9) inches. Final grade adjustment for manholes located in pavements and 

sidewalks shall be made with brick and mortar. A maximum of four (4) courses of 

brick shall be placed on top of the pre-cast cone section. 

(3) A rubber wrap, elastomeric seal shall be provided for watertightness around the 

chimney. 

4. Stubs, Connections, and Bulkheads: 

a) Existing sanitary sewers shall be connected where called for on the approved plans. 

Bulkheads shall be placed or removed where called for on the approved plans or per the 

discretion of the Township Utilities Director and/or the Township Engineer. 

b) Unless otherwise noted on the approved plans, stubs shall consist of one (1) length of 

sewer pipe with watertight stopper bulkhead. Pipe stubs shall be of the same material as 

the sewer to which they connect unless specified otherwise. 
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5. Service Connections: 

a) Wyes, Tees, and Risers: 

(1) Wye branches, tees, or stubs fitted with suitable stoppers shall be set for each lot 

shown, and at such other points as called for on the approved plans. 

(2) Risers shall be six (6) inch diameter pipe and shall be constructed where shown on 

the approved plans. They shall connect to wye branches and shall be constructed as 

shown on the Township Standard Detail Sheet unless otherwise instructed by the 

Township Engineer. A pipe stopper shall be placed in the top bell. Fittings and 

stoppers shall be equipped with the allowable type of joint used on the sewer. 

Backfill at all risers shall be carefully placed and tamped sufficiently to insure 

against damage from backfill settlement. 

b) Building Connections: 

(1) Building connections shall be constructed as shown on the approved plans. A pipe 

stopper shall be placed in the end of the connection. Pipe and stopper shall be 

equipped with the allowable type of joint used on the sewer. 

(2) The invert of the building connections at the point of terminus shall be a minimum 

of ten (10) feet below grade at the property line (for basement service) except where 
otherwise directed by the Township Engineer. 

(3) Prior to being backfilled, the Township Utilities Director and/or the Township 

Engineer shall inspect all service lines from the sanitary sewer main to 

approximately five (5) feet outside of the building, in addition to the required 

Washtenaw County Building Department inspection. The Contractor shall notify 

the Township Utilities Director and/or the Township Engineer, as well as the 

County, a minimum of two (2) hours prior to inspections. Any services, which are 

backfilled prior to being inspected, shall be uncovered and the Contractor shall be 

responsible for all costs of exposing the services for inspection purposes. 

6. Cleaning: 

a) All sewers shall be thoroughly jetted, cleaned, and televised prior to final acceptance. 
7. Testing: 

a) General: 

(1) Generally, no testing shall occur before thirty (30) days after pipe installation. 

(2) All sanitary sewers shall be subject to infiltration, exfiltration, or low-pressure air 

tests, or a combination thereof prior to final acceptance by the Township. In 

addition, all PVC and ABS plastic sewers shall be subject to deflection testing by 

means of a nine-point deflection test mandrel. 

(3) The Township Engineer shall be present for all testing operations. 

(4) In the event that the sanitary sewer pipe fails any of the required tests, the Contractor 

shall be responsible for repairing the pipe and repeating the test until acceptable 

results are achieved. 

(5) The method of testing and measurement shall be approved by the Township 

Engineer. The Contractor shall provide all necessary equipment and labor for 

making the tests. 

b) Infiltration Test: 

(1) The infiltration rate for all sanitary sewers shall not exceed a maximum of one 

hundred (100) gallons per inch diameter per mile of sewer per twenty-four (24) 

hours. 

c) Low Pressure Air Test: 

(1) All sanitary sewers that are twenty-four (24) inches in diameter or smaller and 

where the ground water level is two (2) feet or less above the top of the sewer shall 

be subjected to a low-pressure air test conforming to ASTM F1417. 
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(2) The procedure for air testing of sanitary sewers shall be as follows: 

(a) The sanitary sewer line shall be tested in increments between manholes. 

The line shall be cleaned and plugged at each manhole. Such plugs shall 

be designed to hold against the test pressure and shall provide an airtight 

seal. One of the plugs shall have an orifice through which air can be 

introduced into the sewer. An air supply line shall be connected to the 

orifice. The supply line shall be fitted with suitable control valves and a 

pressure gauge for continually measuring the air pressure in the sewer. 

The pressure gauge shall have a minimum diameter of three and one-half 

(3.5) and a range of 0 – 10 psig. The gauge shall have minimum divisions 

of 0-10 psig and accuracy of plus or minus (+/-) 0.04 psig. 

(b) The sanitary sewer shall be pressurized to four (4) psig greater than the 

greatest back pressure caused by ground water over the top of the sanitary 

sewer pipe. At least two (2) minutes shall be allowed for the air pressure 

to stabilize between three and one-half (3.5) and four (4) psig. If 

necessary, air shall be added to the sewer to maintain a pressure of three 

and one-half (3.5) psig or greater. 
(c) After the stabilization period, the air supply control valve shall be closed 

so that no more air will enter the sanitary sewer. The sanitary sewer air 

pressure shall be noted and timing for the test begun. The test shall not 

begin if the air pressure is less than three and one-half (3.5) psig, or such 

other pressure as is necessary to compensate for ground water level. 

(d) The time required for the air pressure to decrease one (1.0) psig during 

the test shall not be less than the time shown in the following Air Test 

Tables. The proprietor shall use the appropriate test table based upon the 

sanitary sewer pipe material. 
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Table SA-1 

Air Test Table for Concrete Pipe (min:sec) 

 

L
en

g
th

 o
f 

L
in

e,
 F

ee
t 

 4 6 8 10 12 15 18 21 24 27 30 33 36 39 

25 0:04 0:10 0:18 0:22 0:27 0:32 0:36 0:45 0:54 1:03 1:12 1:21 1:30 1:39 

50 0:09 0:21 0:36 0:45 0:54 1:03 1:12 1:30 1:48 2:06 2:24 2:42 3:00 3:18 

75 0:14 0:32 0:54 1:08 1:21 1:34 1:48 2:15 2:42 3:09 3:36 4:03 4:30 4:57 

100 0:18 0:42 1:12 1:30 1:48 2:06 2:24 3:00 3:36 4:12 4:48 5:24 6:00 6:36 

125 0:22 0:52 1:30 1:52 2:15 2:38 3:00 3:45 4:30 5:15 6:00 6:45 7:30 8:15 

150 0:27 1:03 1:48 2:15 2:42 3:09 3:36 4:30 5:24 6:18 7:12 8:06 9:00 9:54 

175 0:32 1:14 2:06 2:38 3:09 3:40 4:12 5:15 6:18 7:21 8:24 9:27 10:30 11:33 

200 0:36 1:24 2:24 3:00 3:36 4:12 4:48 6:00 7:12 8:24 9:36 10:48 12:00 13:12 

225 0:40 1:34 2:42 3:22 4:03 4:44 5:24 6:45 8:06 9:27 10:48 12:09 13:30 14:51 

250 0:45 1:45 3:00 3:45 4:30 5:15 6:00 7:30 9:00 10:30 12:00 13:30 15:00 16:30 

275 0:50 1:56 3:18 4:08 4:57 5:46 6:36 8:15 9:54 11:33 13:12 14:51 16:30 18:09 

300 0:54 2:06 3:36 4:30 5:24 6:18 7:12 9:00 10:48 12:36 14:24 16:12 18:00 19:48 

350 1:03 2:27 4:12 5:15 6:18 7:21 8:24 10:30 12:36 14:42 16:48 18:54 21:00 23:06 

400 1:12 2:48 4:48 6:00 7:12 8:24 9:36 12:00 14:24 16:48 19:12 21:36 24:00 26:24 

450 1:21 3:09 5:24 6:45 8:06 9:27 10:48 13:30 16:12 18:54 21:36 24:18 27:00 29:42 

500 1:30 3:30 6:00 7:30 9:00 10:30 12:00 15:00 18:00 21:00 24:00 27:00 30:00 33:00 

Note: 

 Table SA-1 is taken from the National Clay Pipe Institute (NCPI) tables which are based upon 

ASTM C828 “Test Method for Low Pressure Air Test for Vitrified Clay Pipelines” and ASTM C924 

“Standard Practice for Testing Concrete Pipe Sewer Lines by Low Pressure Air Test Method”. 
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Table SA-2 

Air Test Table For PVC and ABS Pipe 

Minimum Specified Time Required for a 1.0 PSIG Pressure Drop  

For Size and Length of Pipe Indicated for Q=0.0015 * 

 

Pipe 

Dia. 

(in) 

Minimum 

Time 

(min:sec) 

Length 

for 

Minimum 

Time (ft) 

Time for 

Longer 

Length 

(sec) 

Specified Time for Length (L) Shown (min:sec) 

100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 

4 3:46 597 0.380 L 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 

6 5:40 398 0.854 L 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24 

8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24 

10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 

12 11:20 199 3.418 L 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 

15 14:10 159 5.342 L 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04 

18 17:00 133 7.692 L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 

21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31 

24 22:40 99 13.674 L 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 

27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32 100:57 115:22 129:48 

30 28:20 80 21.366 L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 160:15 

33 31:10 72 25.852 L 43:05 64:38 86:10 107:43 129:16 150:43 172:43 193:53 

36 34:00 66 30.768 L 51:17 76:55 102:34 128:12 153:50 179:29 205:07 203:46 

 

Note:  

Table SA-2 is taken from ASTM F1417 “Standard Test Method for Installation and Acceptance of 
Plastic Gravity Sewer Lines Using Low Pressure Air Test”. ASTM F1417 conforms to Uni-Bell 

“Recommended Practice for Low Pressure Air Testing of Installed Sewer Pipe” (UNI-B-6-98). 

Q is the allowable leakage rate in cubic feet/minute/square foot of inside surface area of pipe. 

 

d) Exfiltration Test: 

(1) Exfiltration or leakage from the sanitary sewer line can be measured by recording 

the water level drop over a given period of time in a standpipe placed and connected 

in the upstream manhole. The measured drop in the time period can be converted 

by calculations to the leakage rate in terms of gallons per inch of pipe diameter per 

mile per day. 

(2) Exfiltration tests may be substituted for low pressure air tests where approved by 

the Township Engineer. Exfiltration tests will not be allowed where the external 

water pressure exceeds four (4) feet. 

(3) For the purpose of exfiltration testing, the internal water level shall be equal to the 

external water level plus four (4) feet as measured from the top of the highest pipe 

in the system being tested. This could be either a house service or a lateral. 

However, the maximum total height of water above the invert of the pipe at the 

lower end shall not exceed sixteen (16) feet. A prospective test that would exceed 
this sixteen (16) feet limit should not be taken. The line under construction can be 

broken down into smaller sections such that the maximum head of sixteen (16) feet 

will not be exceeded. 
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(4) The maximum exfiltration rate shall be the same as that permitted for the infiltration 

test. The exfiltration test procedure is summarized as follows: 

(a) All service laterals, stubs and fittings into the sewer line(s) being tested 

should be properly capped or plugged and carefully braced to resist the 

thrust actions developed by the internal water pressure. 

(b) A plug is inserted and tightened in the inlet pipe of the downstream 

manhole to which the water supply connection is made for filling the pipe. 

(c) The upper manhole is plugged and securely tightened for connection to 

the standpipe. The standpipe is then placed in this manhole and connected 

to the tapped plug. The standpipe must be capable of handling between 

five (5) feet to ten (10) feet of water head to determine the tightness and 

soundness of the sewer line, as specified and directed by the Township 

Engineer. 

(d) Water is introduced into the line at the downstream manhole until the 

standpipe in the upstream manhole has been completely filled. By filling 

the line from the lowest level, the air in the line is easily pushed ahead 

and will be dispelled through the standpipe at the upper end of the test 
section. Care should be taken to minimize entrapped air that will give 

distorted test results. The rate of drop in the standpipe may be quite rapid 

until the air has been expelled. 

(e) After filling with water, the line must be allowed to stand for at least four 

(4) hours before beginning the test. During this time, some water 

absorption into the manhole structures and sewer pipe will take place. 

After the water absorption has stabilized, the water level in the standpipe 

is checked and water added if necessary. 

(f) The test is now ready to begin. The drop in the standpipe is measured and 

recorded over a fifteen (15) minute period. To verify the first results, a 

second fifteen (15) minute test is suggested. This will also verify whether 
a stable condition exists in the line. 

(g) The measured drops in the standpipe are converted to leakage in terms of 

gallons per inch diameter per mile per day. 

(h) Another commonly used method of conducting water exfiltration testing 

is to utilize the manhole in lieu of a standpipe. The test procedure is 

exactly as outlined for using the standpipe. However, since the manhole 

is larger in diameter than the standpipe, this method normally requires a 

minimum two (2) hour test period in order to be able to record a 

measurable water level drop. Manhole leakage must also be considered 

in the leakage rate and test results. 

(i) Caution should be taken when conducting exfiltration tests on sanitary 

sewer lines laid on steep grades. Consideration must be given to the 

downstream portion of the system to prevent excessive pressures in these 

lower lines. For these installations where the upstream manholes are very 

deep, it is not advisable to fill the standpipe or manhole to the top when 

performing the test. 

e) Deflection Test for Plastic Pipe: 

(1) The allowable maximum deflection shall be five percent (5%) of internal pipe 

diameter. A deflection test gauge (Go, No-Go Gauge) as manufactured by Hurco 

Industries or Cherne Industries, shall be used to verify that the maximum allowable 

deflection standard is met. The test gauge must have a minimum of nine (9) points. 

Proving rings must be provided to verify gauge diameter. The gauge shall be pulled 

through manually; force will not be allowed. Pipe with deflections greater than five 
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percent (5%) will be considered unacceptable and shall be replaced by the 

Contractor at their expense. 

8. Televising: 

As a means of ensuring that pipe laying was properly done and that all joints are in a 

“home” position, the Applicant shall be responsible for the televising of all the pipe thirty-

six (36) inches in diameter and smaller. This televising shall be done no sooner than thirty 

(30) days after sewer installation is complete. A minimum of twenty-four (24) hours’ 

notice shall be provided to the Township Engineer prior to televising so that a 

representative may be present. A copy of the televising recording shall be provided to both 

the Township Utilities Director and the Township Engineer for review. A satisfactory 

review of the televising recording by the Township Engineer shall be a condition for sewer 

acceptance by the Township. Typical items to be reviewed on the videotape will include 

pipe deflection, pipe settlement, service connections, joints, and pipe cleanliness. If the 

televising recording review reveals unsatisfactory conditions, the deficiencies shall be 

corrected, and the affected pipe sections shall be re-televised for review by the Township 

Utilities Director and the Township Engineer. 
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V. Stormwater Management System 

 

A. General 

1. Stormwater management systems shall be designed in accordance with the most recent revision of 

the Washtenaw County Water Resources Commissioner’s (WCWRC) Rules and Guidelines, the 

Stormwater Management section of the Scio Township Zoning Ordinance, and as specified herein. 

Where the Township requirements are more stringent than the County’s, the Township’s 

requirements shall prevail. 

2. Restricted discharge rates and/or improvements to downstream drainage courses may be required 

as deemed necessary by the Township and/or the Township Engineer.  

3. Where an approved point of discharge is not available on the site, the Applicant shall make such 

offsite drainage improvements as necessary to provide positive drainage to an approved outlet, as 

determined by the Township Engineer and/or the WCWRC. Easement(s) may be required to be 

secured from adjacent property owner(s) by the Applicant. The width of the easement will be 

subject to WCWRC approval. 

4. When storm sewer construction is proposed, the Scio Township Standard Storm Sewer Detail 

Sheets must accompany the approved plans. 

5. Plan and profile views shall be provided for all proposed stormwater management system 

improvements. The plan and profile views shall be presented on the same plan sheet and shall be 

vertically oriented. 

6. Design calculations for all components of the stormwater management system, including but not 

necessarily limited to the following, shall be provided on the approved plans: 

a) Storm sewer and channel design computations, including hydraulic grade lines (HGL). 

b) Detention/retention facility design and volume computations. 

c) Weighted runoff coefficients computations. 

7. A drainage area map shall be included on the approved plans. The map shall define the areas 

tributary to catch basins and inlets (including upstream and offsite areas), as well as flow direction 

depicted by drainage arrows. The tributary area boundaries must be overlaid on a proposed grading 

plan for the site. The design calculations shall include the determination of the weighted runoff 

coefficients for the areas tributary to each specific inlet or outlet. The design calculations shall 

also include justification for the initial time of concentration (typically 15 minutes) used for the 

storm sewer design calculations. 

8. The following information must be shown in the plan view of the proposed storm sewer system 

improvements: 

a) Size and type of pipe. 

b) Length between structures. 

c) Where required, a dedicated stormwater easement must be shown on the approved plans. 

The easement width shall be in accordance with the following: 

(1) Twelve (12) foot for open drainage along rear and side property lines.  

(2) A minimum of twenty (20) feet for enclosed storm drains. 

(3) A minimum of thirty (30) feet for open swales (cross lot drainage). 

d) Top of casting and all invert elevations at each structure. 

e) Progressive numbering system on structures, starting at system outlet and numbering 

upstream. 

9. The following information must be shown in the profile view of the proposed storm sewer system 

improvements: 

a) Existing and proposed ground elevations. 
b) Size, material, type, and class of pipe. 

c) Length between structures. 
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d) Slope of pipe between structures. 

e) Hydraulic gradient between structures. 

f) Top of casting and all invert elevations at each structure. 

g) All utility crossings. 

h) Special backfill area limits of proposed bedding by hatching or shading. 

i) Progressive numbering system. 

j) Adjacent existing or proposed utilities plotted where parallel. 

 

B. Design Criteria 

1. Storm Sewer: 

a) Components of stormwater management systems shall be designed in accordance with the 

requirements of the WCWRC. The WCWRC design criteria shall apply to all stormwater 

management system components, regardless of whether the facilities will be part of a 

County Drainage District or privately maintained at the completion of the project. A 

WCWRC Part 433 Agreement (Drainage District) will be required for all residential and 

mixed-use developments with multiple owners, at the discretion of the WCWRC. 

b) Underground drainage facilities will generally be required. All runoff on-site must be 

accommodated and discharged in a controlled manner. 

c) All offsite, upstream drainage must be accommodated on-site. Allowances for upstream 

drainage area(s) will be based on ultimate improvements and runoff volumes. 

d) Both existing and proposed storm sewer must have a minimum horizontal separation of 

ten (10) feet from existing or proposed buildings. 

e) Surface runoff shall be determined as outlined by the WCWRC Rules and Guidelines. 

Stormwater runoff must not be diverted onto adjacent properties and/or lots. The outlet 

must follow the existing natural drainage courses in the area. 

f) Sheet flow across paved surfaces shall be kept to a maximum distance of three hundred 

(300) feet and will require approval by the Township Engineer. 

g) Soil boring and/or infiltration test pit locations and logs shall be provided on the approved 

plans, and a copy of the geotechnical report shall be provided. Soil boring(s) and/or 

infiltration test pit(s) shall be taken within proposed basin area(s) to a depth of twenty-

five (25) feet below existing ground or twenty (20) feet below the proposed basin bottom 

elevation. Information regarding the seasonal groundwater elevation(s) must also be 

provided.  

h) Stormwater conveyance systems shall be designed per the requirements prescribed by the 

WCWRC. The following are acceptable forms of stormwater conveyance: 

(1) Natural streams and channels. 

(2) Vegetated swales and open ditches. 

(3) Enclosed storm sewer systems, comprised of the following elements: 

(a) Pipe 

(b) Manholes 

(c) Catch Basins 

(d) Inlets 

(e) Culverts 
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i) Storm sewer velocity shall be a minimum of three (3.0) feet per second and shall not 

exceed ten (10.0) feet per second. The following table is meant as a general guideline: 

 

Pipe Diameter Minimum Grade Maximum Grade 

Twelve (12) inch 0.44% 4.40% 

Fifteen (15) inch 0.32% 3.30% 

Eighteen (18) inch 0.26% 2.60% 

Twenty-one (21) inch 0.22% 2.10% 

Twenty-four (24) inch 0.18% 1.80% 

Twenty-seven (27) inch 0.16% 1.50% 

Thirty (30) inch 0.12% 1.30% 

Thirty-six (36) inch 0.10% 1.00% 

Forty-two (42) inch 0.08% 0.80% 

Forty-eight (48) inch 0.07% 0.70% 

 

j) The minimum on-site pipe size is twelve (12) inches in diameter. All systems that will be 

part of a County Drainage District shall have a minimum pipe size of twelve (12) inches 

in diameter. 

k) For storm sewer design computations, the initial time of concentration (t) will generally 

be fifteen (15) minutes, twenty (20) minutes maximum. 

l) The minimum allowable cover over pipe is three (3) feet. Low head structures shall be 

utilized in locations where the cover over the top of pipe is four (4) feet or less. 

m) The hydraulic gradient must be maintained within the pipe wherever possible and shall be 

shown on the storm sewer profile. In cases where this is not feasible, the hydraulic gradient 

may not exceed two (2) feet below the top of inlet structures, subject to approval by the 

Township Engineer. 

n) The Township Engineer may allow the use of corrugated metal pipe (CMP) only when 

both ends are exposed and for lengths less than fifty (50) feet, when deemed appropriate. 

It shall not be used to connect drainage structures, but a drainage structure functioning as 

a clean out may be installed at the midpoint of lengths over thirty (30) feet of CMP. 

2. Structures: 

a) Inlets at the upstream end of the system will be a minimum of twenty-four (24) inches in 

diameter. Catch basins with an inlet pipe will be a minimum of forty-eight (48) inches in 

diameter. All manholes will be forty-eight (48) inches in diameter at a minimum. All 

structures must be a minimum of four (4) feet deep unless low head structures are utilized. 

b) The first structure upstream from a County Drainage District within the confines of the 

private development will be a minimum of forty-eight (48) inches in diameter and have a 

twenty-four (24) inch sump. 

c) Manholes: 

(1) Manholes shall be positioned at: 

(f) All changes in alignment. 

(g) Points where the sewer changes size. 

(h) Points where the grade changes. 

(i) Junction of sewer lines, including connection from catch basins. 
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(2) The maximum distance between manholes will be three hundred and fifty (350) feet 

for sewers thirty (30) inches in diameter and smaller; four hundred feet (400) for 

sewers thirty-six (36) inches in diameter; and spacing for diameters greater than 

thirty-six (36) inches will be considered on a case-by-case basis. 

d) Catch Basins: 

(1) Catch basins shall be positioned at: 

(a) All low points. 

(b) Such that no more than one hundred and fifty (150) feet of street drainage 

will be allowed to flow around a corner. 

(c) Intermediate points along the street, drainage will be allowed to flow six 

hundred (600) feet maximum. The maximum street drainage into a basin 

is seven hundred (700) feet from two (2) directions. 

(2) A relief catch basin will be required at the highest end of the radius where drainage 

is required to cross an intersection longitudinally. 

(3) Where longitudinal grade exceeds one thousand (1000) feet, a double catch basin 

structure will be required at the low point, as necessary. 

3. Outlets: 
a) End sections are required at all pipe outlets twelve (12) inches in diameter and greater. 

Metal grates are required for all end sections greater than twelve (12) inches in diameter. 

b) Corrugated metal end sections shall be galvanized the same as the culvert pipe. End 

sections shall be complete including coupling and necessary bolts and meet the 

requirements of MDOT. 

4. Sump Pump Leads: 

a) Sump pump leads shall be connected into an enclosed system and shall be tapped directly 

into storm sewer structures or cleanouts. Sump pump leads shall not be discharged directly 

to open surfaces. 

b) Sump pump discharge must be directed into the storm sewer via an enclosed system. At a 

minimum, a four (4) inch connection with a boot shall be used and will be allowed to 
discharge unrestricted. 

c) Stormwater in footing drains shall be conveyed by a sump pump to an underground pipe. 

The pipe shall discharge to a storm sewer structure. 

d) For new subdivisions and site condominiums, storm sewers will be extended where 

required to provide an outlet for sump pump lines for all lots. 

5. Detention Basins: 

a) All open detention basins must be fenced if the side slopes exceed one (1) foot vertical to 

five (5) foot horizontal. The Township may waive this requirement when the design is an 

integral part of the landscaping, and the location and depth does not present a potential 

hazard. The earthen side slope will be one (1) foot vertical to three (3) foot minimum 

horizontal. Fences will be chain link and a minimum of five (5) feet high with locking 

access gates a minimum of ten (10) feet wide. 

b) Minimum grade on the bottom of the detention basin will be one percent (1%) when 

sodded. For paved swales in basins, the minimum will be one half percent (0.5%). 

c) Detention basins with a permanent water elevations shall meet the following: 

(1) In general, depths of the permanent pool should be varied, and average between 

three (3) feet and six (6) feet. 

(2) A marsh fringe should be established near the inlet and around at least fifty percent 

(50%) of the perimeter of the permanent pool. 

(3) A shelf, a minimum of four (4) feet wide at a depth of one (1) foot, will surround 

the interior of the perimeter to provide suitable conditions for the establishment of 

aquatic vegetation and to reduce the potential safety hazard to the public. 
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(4) Any volume of water provided below invert of the gravity outfall pipe will not be 

considered as part of the storage volume. Permanent pool volume shall also not be 

included as part of the storage volume.  

d) The outfall from detention basins will be designed to operate by gravity. Where this is not 

possible, mechanical pumping is permissible; however, such facilities are subject to the 

review and approval of the Township Engineer and/or the WCWRC. 

(1) Mechanical lift stations for detention basin discharge will be designed with a 

minimum of two (2) pumps, each rated at the allowable discharge rate and provided 

with an automatic control system to operate the pumps on alternating periodic 

cycles. The pump control system will also contain a manual override control. The 

Applicant will furnish all design data on the pumps and discharge force main 

including calculations and pump performance curves. 

6. Retention Basins: 

a) Retention basins will only be considered in cases where there is no other available positive 

outlet for the stormwater runoff from the property and must be designed in accordance to 

the WCWRC Standards. 

b) An overflow assessment will be required. The assessment will include descriptions of the 
surrounding areas that would be impacted in the event of an overflow. 

 

C. Materials 

1. Deviation from these Standards requires written approval from the Township Utilities Director 

and/or the Township Engineer. 

2. Vegetative cover for natural streams and channels, open ditches, swales, and detention/retention 

facilities shall be in accordance with the requirements of the WCWRC and the Township 

Ordinance and Standards. Where the Township requirements are more stringent they shall prevail. 

3. Storm Sewer: 

a) Storm sewer pipe within a 1:1 influence of any pavement, within the public ROW, or 

within a County Drainage District shall be reinforced concrete pipe (RCP) conforming to 

the requirements of ASTM C-76 for circular pipe or ASTM C-507 for horizontal elliptical 

pipe.  

b) Storm sewer pipe outside the influence areas noted above can be Advanced Drainage 

Systems (ADS) N-12 conforming to the requirements of ASTM F2306; however, the 

Township recommends that RCP is still utilized. The Township reserves the right to 

require RCP on any site based on the above standard, regardless of area of influence, if 

desired. 

c) All culvert pipes shall conform to the requirements of ASTM A-760 or AASHTO M36 

for corrugated metal pipe (CMP). Pipe shall be galvanized unless otherwise noted on the 

drawings. 

d) If other materials are proposed for use, the load carrying design analysis for the pipe with 

the proposed depth conditions shall be provided for review. 

e) All storm sewer materials shall be manufactured and tested in the USA. 

f) Joints shall conform to the following requirements: 

(1) Modified Grooved Tongue (MGT) pipe shall have a rubber gasket snapped into a 

groove cast into the tongue. 

(2) The modified groove or bell end of the pipe shall be made smooth and shall have 

less than a three and a half percent (3.5%) slope for diameters ten (10) inches 

through twenty-four (24) inches, or a two percent (2%) slope for diameters twenty-

seven (27) inches through one hundred and eight (108) inches, tapered to fit the 

rubber gasket to tolerances as determined by the gasket manufacturer. 

(3) Rubber gasket joints shall conform to ASTM C-443. 
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(4) Rubber gasket joints shall be lubricated and coupled in accordance with pipe 

manufacturer’s printed instructions. 

4. Manholes: 

a) Manholes shall be constructed of concrete block or precast reinforced concrete sections in 

accordance with the Township Standard Detail Sheets. 

(1) Precast reinforced concrete manhole sections shall conform to ASTM C-478. 

(2) Wall thickness shall depend on depth and shall be subject to the approval of the 

Township’s Engineer. 

(3) Brick for casting adjustments or concrete block for manhole, inlet, and catch basin 

construction shall conform to the current Michigan Department of Transportation 

(MDOT) Standard Specifications for Construction except as herein provided.. Wall 

thickness shall depend on depth and shall be subject to the approval of the Township 

Engineer. 

(4) A minimum of three (3) to a maximum of six (6) adjustment courses shall be placed 

above the top of the cone section on all precast or block manholes. 

(5) Manhole covers and frames shall be East Jordan Iron Works #1040 with Type “B” 

cover. 
(6) The entire outside surface of all concrete block and brick masonry portion of 

drainage structures shall be plaster coated with one half (0.5) inch thick mortar. 

(7) All manholes on storm sewers eighteen (18) inches in diameter and smaller shall 

have two (2) foot deep sumps, unless otherwise called for on the approved plans. 

5. Catch Basins: 

a) Catch basins shall be constructed of brick, precast manhole blocks, or precast reinforced 

concrete manhole sections, as described in accordance with the Township of Scio Standard 

Details. 

b) Pavement catch basin and inlet frames and grates shall be in accordance with the 

requirements of the WCRC. 

c) Lawn catch basin and inlet frames and grates shall be East Jordan Iron Works #1000, with 
Type “G” grate and shall have sufficient opening area to receive the design runoff. 

d) Ditch catch basin frames and grates shall be East Jordan Iron Works #1000, with Type 01 

Beehive grate and shall have sufficient opening area to receive the design runoff. 

e) Parking lot catch basin frames and grates shall be selected at the discretion of the 

Applicant’s Design Engineer but shall be capable of carrying the anticipated traffic loads 

and shall have sufficient opening area to receive the design runoff. 

 

D. Construction Methods 

1. General: 

a) Construction Progress: 

(1) Unless otherwise permitted by the Township Engineer and/or the WCWRC, 

construction of storm sewers shall begin at the outlet end of the sewer and precede 

upgrade. 

b) Certification and Inspection: 

(1) Certification papers showing that pipe and fittings have been tested in accordance 

with the applicable specifications and that pipe and fittings meet the specifications 

for this project shall accompany all pipe and fittings delivered to the job. All pipe 

and fittings will be inspected upon delivery to the job site. No cracked, broken, or 
damaged pipe or fitting will be allowed in this work. Rejected pipe and fittings will 

be immediately removed from the job site. 

(2) No secondhand or salvaged materials or equipment will be permitted. 
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(3) No pipe or fittings known to be defective shall be laid in the work. Any piece found 

to be defective after it has been laid shall be removed and replaced with a sound 

piece. If majority of a defective pipe is sound, the good end may be cut off and 

used. Every such cut shall be square and ground smooth. 

c) Excavation: 

(1) Excavation, bedding, and backfill for open cut pipe installations and structures shall 

be accomplished in accordance with requirements in the Grading and Earthwork 

Section of these Standards. 

2. Laying Pipe: 

a) Handling Pipe and Fittings: 

(1) All pipes and castings shall be unloaded and distributed along the line of work in 

such manner and with such care as will effectually avoid damage to any pipe or 

fitting. Dropping pipe or fittings directly from the truck will not be permitted. Care 

must also be taken to prevent abrasion of the pipe coating. 

b) Placement of Pipe: 

(1) Each pipe shall be inspected for defects prior to being lowered into the trench. The 

inside of the pipe and the outside of the spigot shall be cleaned of any dirt or foreign 
matter. 

(2) Construction shall begin at the outlet end and precede upgrade with spigot ends 

pointing in the direction of flow. Pipes shall be laid on a minimum six (6) inches 

MDOT 2NS natural sand cushion. If the subgrade has been disturbed so that 

refilling is necessary to bring the pipe to grade, such refilling shall be done with 

MDOT 6A coarse aggregate thoroughly tamped in place. Bell holes shall be 

excavated so that the full length of the pipe barrel will bear uniformly on the sand 

cushion. 

(3) Pipes shall be centered in bells or grooves and pushed tight together to form a 

smooth and continuous invert. After laying pipe, care shall be taken so as not to 

disturb its line and grade. Any pipe found off grade or out of line shall be re-laid 
properly. 

c) Line and Grade: 

(1) Pipe shall be carefully laid to line and grade and shall have bearing over its entire 

length except at joints where the joint hole shall be of such size as to give adequate 

room for working. Pipe shall be laid with a minimum cover as shown on the 

standard details. 

d) Excavation Below Bottom of Pipe: 

(1) As a result of construction procedures or where excavation has not uncovered a 

stable foundation subgrade at a depth of six (6) inches below the bottom of the 

proposed pipe, excavation shall continue downward below the bottom of the 

proposed pipe to reach stable foundation soil. The space resulting from such 

excavation and the pipe bedding shall be filled and constructed with MDOT 6A 

coarse aggregate and bedding as specified in the Grading and Earthwork Section. 

e) Laying and Bedding of Pipe: 

(1) Pipe installation shall be made in accordance with the published installation guide 

of the pipe manufacturer except as otherwise specified herein. Whenever 

instructions given by the manufacturer are at variance with the provisions specified 

herein, the laying standards provided herein shall govern. 

(2) Proper tools, including pipe pullers, special cutters, spacing yokes, machining tools, 

test caps, ring feeler gauges, etc. shall be provided at the site of the work for 

installation of the pipe. 

(3) Immediately before laying each section of pipe or fitting, it shall be thoroughly 

cleaned of all debris, dirt, or other accumulated foreign material. It shall be 
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inspected for damage to the coating or pipe material, and repairs shall be made 

where required. If deemed irreparable by the Township Engineer, then it shall be 

removed from the job site. Care shall be taken to keep the interior of previously laid 

pipe clean and free from dirt and other foreign material. Bulkheads or other means 

shall be used at the open end of the previously laid pipe for this purpose. 

(4) After a length of pipe is placed in the trench, the spigot shall be centered in the bell 

of the adjacent pipe, the pipe shoved into proper position in the collar or bell and 

brought into true alignment. The pipe shall then be secured with MDOT 2NS 

natural sand that is carefully tamped under and on each side of the pipe. 

f) Concrete Cradle for Pipe: 

(1) Where required, pipe shall be installed with a cradle of MDOT Grade S3 concrete. 

(2) Each pipe shall rest on a six (6) inches minimum thickness bed of dry mix concrete 

that is shaped to fit the bottom of the pipe. The dry mix concrete shall be MDOT 

Grade S3.  

(3) After setting the pipe, the space between the outside of the pipe and the undisturbed 

trench bank shall be filled to a level equal to a point 1 foot above the top of the pipe 

with MDOT Grade S3. The concrete shall have a five (5) inch slump and be 
mechanically vibrated to ensure complete filling of the annular space between the 

excavated face of the original ground and the outside face of the pipe. 

g) Jointing: 

(1) Where pipe is laid in wet trenches, trenches with running sand, or in trench 

conditions where manual means will not allow pushing the pipe home, mechanical 

means shall be utilized for pulling the pipe home and holding the pipe joints tight 

until completion of the line. Mechanical means shall consist of a cable placed inside 

the pipe with a suitable winch, jack, or come along for pulling the pipe home and 

holding the pipe in position. 

(2) All joints on concrete pipe (forty-two (42) inch diameter and larger) shall be cement 

mortar pointed on the inside. 
h) Backfill: 

(1) Backfill shall be placed in accordance with the Grading and Earthwork Section of 

these Standards. 

3. Structures and Appurtenances: 

a) Construction methods for drainage structures shall conform to the current Michigan 

Department of Transportation (MDOT) Standard Specifications for Construction except 

as provided herein. 

b) All precast sections shall bear the stamp of an approved laboratory as having been tested 

and delivered from tested stock of the manufacturer. 

c) Precast sections shall be constructed so that no more than fifty percent (50%) of the 

circumference measured on the inside face, is deleted on any horizontal plane for sewer 

pipe openings. There shall be no less than twelve (12) inches of residual concrete 

measured on any horizontal plane between pipe openings. 

d) Excavation shall be carried to the depth required to permit the construction of the base in 

accordance with the requirements of Scio Township Standard Detail Sheets. The 

excavation shall be sufficiently wide to allow for shoring, bracing, or formwork, should 

any or all be necessary. The bottom of the excavation shall be trimmed to a uniform 

horizontal bed to receive the concrete base. The excavated section shall be completely 

dewatered before any concrete is placed therein. 

e) Connections to manholes shall be properly supported and braced where not resting on 

original ground so that any settlement will not disturb the connection. 
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4. Stubs, Connections, and Bulkheads: 

a) Existing sewers shall be connected where called for on the approved plans. Bulkheads 

shall be placed or removed where called for on the approved plans. 

b) Unless otherwise noted on the approved plans, stubs shall consist of one (1) length of 

sewer pipe with watertight stopper bulkhead or, where approved by the Township 

Engineer, a brick-and-mortar bulkhead. Pipe stubs shall be of the same material as the 

sewer to which they connect unless specified otherwise. 

5. Cleaning: 

a) All sewers shall be thoroughly jetted and cleaned before final acceptance. 

6. Televising: 

a) As a means of ensuring that pipe laying was properly done and that all joints are in a 

“home” position, the Applicant shall provide televising of all pipe footage laid (thirty-six 

(36) inch diameter and smaller), with no less than one (1) manhole run being televised on 

each project. The Township Engineer shall review and approve which pipe runs are to be 

televised. The televising shall be done no sooner than thirty (30) days after sewer 

installation is complete. The Applicant shall provide twenty-four (24) hours’ notice to the 

Township Engineer prior to televising so that a representative may be present. Typical 
items to be reviewed on the televising recording will include pipe deflection, pipe 

settlement, connections, joints, and pipe cleanliness. If the televising review reveals 

unsatisfactory conditions, all deficiencies shall be corrected and the affected pipe sections 

re-televised for review by the Township Engineer. 
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VI. Paving Improvements 

 

A. General 

1. All proposed “public” roads for construction in the Township shall be under the jurisdiction of 

Washtenaw County Road Commission (WCRC). Plans for such roads and/or accompanying 

sidewalks/bike paths shall be prepared in accordance with the most recent revision of the WCRC 

“Procedures and Guidelines for Developing Public Roads”. 

2. All proposed “private” roads for construction in the Township shall be designed in accordance 

with the Township’s Private Road Ordinance. 

3. Any road improvements within the Washtenaw County right-of-way (ROW) are subject to the 

review and approval of the WCRC and any road improvements within the Michigan Department 

of Transportation’s (MDOT) ROW are subject to the review and approval of MDOT. A permit 

must be secured from the proper agency(ies) for construction. 

4. All other paving improvements (e.g., parking lots, internal roads, pedestrian facilities, etc.) shall 

be designed in accordance with the requirements prescribed herein. If the requirements of an 

improvement are not described within, then the requirements of the WCRC and the American 

Association of State Highway and Transportation Officials (AASHTO) Standards shall govern. 

5. Passing lanes, acceleration lanes/tapers, and deceleration lanes/tapers will be required in 

accordance with the WCRC and the MDOT Standards. 

6. Concrete curb and gutter will be required for all parking lot construction with the following 

exceptions: 

a) Large lots, one (1) acre or more in size, for detached residential housing. 

b) Industrial storage yards not used for regular road vehicle traffic or parking. 

c) Bituminous curb may be substituted for concrete curb and gutter in commercial parking 

lot construction, upon approval by the Township and/or Township Engineer. 

d) Bumper blocks may be substituted for concrete curb and gutter, when approved by the 

Township and/or Township Engineer. 

7. Underground storm sewers and/or stormwater detention systems, including edge drains for parking 

lots and roads, shall be designed and installed with all paving improvements that require concrete 

curb and gutter or asphalt curb. Where pavements are to be constructed over clay soils or other 

poorly drained soils and a granular subbase is used, an approved subdrainage system shall be 

installed. 

8. Plan and profile views shall be provided for all proposed paving improvements. The plan and 

profile views shall be presented on the same plan sheet and shall be vertically aligned. If possible, 

stormwater management improvements shall be shown on the same plan sheet as the paving 

improvements. 

a) The approved plans shall include typical cross-section(s) showing dimensions, materials, 

type, and thickness of the proposed paving improvements. 

b) The following information shall be shown in the plan view of the proposed paving 

improvements. 

(1) Existing ROW or road easement and/or proposed ROW or road easement. 

(2) Centerline alignment, including curve data, stationing, edge of pavement, and/or 

curb; centerline and stationing are not required for parking lots. 

(3) Different pavement type limits depicted by hatching or shading.  

(4) Sufficient proposed grades must be shown on the plan to clearly show the drainage 

patterns. 

(5) Location of existing and proposed topographic features, including utilities. 
(6) Location of existing and proposed traffic control devices. 

(7) Location of existing and proposed street-light poles. 
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(8) Location of all proposed pedestrian facilities. The Township may require non-

motorized pathways in lieu of sidewalks. 

c) The following information shall be shown in the profile view of the proposed paving 

improvements. Profiles are not required for proposed parking lots. 

(1) Existing and proposed ground at the centerline (for rural roads) or top of curb (for 

urban roads). 

(2) Percent of grade and vertical curve data. 

 

B. Design Criteria  

1. General: 

a) For parking lots, the minimum surface grade for asphalt paving is 1%, the minimum 

surface grade for concrete paving is 0.5%, and in general, pavement grades shall not 

exceed 6%. 

b) Soil borings must be taken and analyzed by a professional engineering firm qualified to 

do such work at the locations of all proposed roads. Copies of the geotechnical report(s) 

must be submitted to the Township Engineer for review. It is recommended that a soils 

investigation be done and a report prepared for all areas where pavement is proposed. 

c) Pedestrian facilities shall be designed to meet the requirements of the most current 

Americans with Disabilities Act (ADA), as amended. 

2. Cross Sections: 

a) Dimensional widths and thickness of materials and associated road features shall be 

designed in accordance with the typical road cross-sections prescribed by the WCRC or 

the Township Ordinance and Standards. For public roads, the typical cross-section is one 

and a half (1.5) inches of 5E1, one and a half (1.5) inches of 4E1, two (2) inches of 3C, 

over ten (10) inches of 21AA limestone as designated by the WCRC. 

b) For parking lots and internal roads at nonresidential sites, the cross-section requirements 

will be based on the functional class of the public road serving the property. Generally, 

the minimum width for an internal drive shall be twenty-six (26) feet measured from the 

back-of-curb to back-of-curb or edge of pavement to edge of pavement for non-curbed 

internal roads. A minimum cross-section of four (4) inches bituminous pavement or six 

(6) inches concrete will be required for all parking areas. 

c) Driveways will be defined as the paved area adjacent to a public or internal road serving 

no more than one residence, commercial, or industrial establishment. 

(1) Single family residential driveways shall be designed according to the following 

criteria: 

(a) Concrete driveways shall be a minimum of six (6) inches thick between 

the back of curb or edge of pavement and the right-of-way or easement 

line. Concrete driveways outside the ROW or easement shall be a 

minimum of four (4) inches thick. 

(b) Bituminous pavement driveways shall be a minimum of four (4) inches 

thick over an aggregate base course having a minimum thickness of six 

(6) inches. 

(c) Aggregate surface course driveways will only be permitted where the 

adjacent public or internal road does not have a paved surface. The 

aggregate surface course shall be a minimum of six (6) inches thick within 

the ROW or easement and a minimum of four (4) inches thick outside the 
ROW or easement. 

(2) Driveways to serve multi-family residences, commercial, or industrial 

establishments shall be designed with the same cross-section as the corresponding 

parking lot or internal road. A minimum cross-section of four (4) inches bituminous 
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pavement or six (6) inches concrete will be required. 

d) Pedestrian facilities shall be designed in accordance with the requirements prescribed by 

the WCRC. 

3. Horizontal Alignment: 

a) Horizontal alignment of pavement and associated road features shall be designed in 

accordance with the requirements prescribed by the WCRC. 

b) Internal roads shall be designed to accommodate the typical vehicles anticipated to use the 

site, including but not necessarily being limited to, delivery vans and trucks, fire 

department traffic, trash collection vehicles, and school buses. 

c) Driveways: 

(1) Single-family residential driveways shall be a minimum of nine (9) feet wide. 

(2) Driveways to serve multi-family residences, commercial, or industrial 

establishments shall be a minimum of thirty-one (31) feet wide. 

(3) Offset parking areas adjacent to driveways shall be configured with a twenty-five 

(25) foot radius as shown in the Standard Details. 

d) Pedestrian facilities shall generally be located within the ROW and one (1) foot from the 

ultimate ROW with the permission of the WCRC. Pedestrian facilities may be located 
outside of the ROW in a dedicated easement upon the approval of the Township and/or 

the Township Engineer. The horizontal alignment of pedestrian facilities shall be as close 

to parallel to the road, ROW, or easement as practical. 

(1) Concrete sidewalk shall be a minimum of five (5) feet wide. 

(2) Bituminous pavement non-motorized pathways shall be a minimum of eight (8) feet 

wide. 

4. Vertical Alignment: 

a) The vertical alignment of all public roads, internal roads, and parking lots shall be 

designed in accordance with the requirements prescribed by the WCRC. 

b) Vertical alignment of driveways shall be designed in accordance with the requirements 

prescribed by the WCRC. 
5. Concrete Curb and Gutter: 

a) Concrete curb and gutter for roadways constructed with bituminous pavements will be 

constructed to a configuration, dimension, and material that complies with the MDOT 

Standard Plan for Curb and Gutter, either detail F4 or F6. Roadways constructed with 

concrete pavements shall be constructed with integral concrete curb and gutter. 

6. Sidewalks: 

a) All sidewalk construction will be according to Public Act No. 8, 1973 and shall meet all 

ADA requirements (handicap ramps at intersections with detectable warnings). 

b) All sidewalk along road frontages shall be pulled through the ingress/egress driveways. 

c) Curbs must be tapered to meet the sidewalk. Cross-slopes on the sidewalk will slope 

toward the street, with the maximum cross-slope being two percent (2%), per ADA 

Standards. 

d) Proposed grades must be shown at fifty (50) foot intervals along the property line, 

driveways, and along the length of both sides of the existing and proposed sidewalk. 

Grades must also be shown at all four (4) corners of all barrier-free parking spaces, access 

aisles, ramps, and level landings to verify ADA compliance. 

e) Any structures, hydrants, poles, etc., that exist along the alignment of the sidewalk must 

be adjusted or relocated at the expense and coordination of the Applicant. 

f) Sidewalks must be a minimum of seven (7) foot wide where parking is adjacent to 

buildings. 

g) A minimum of four (4) inch MDOT Class II sand base shall be provided. 
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C. Materials 

1. Developers are encouraged to utilize sustainable or recycled materials for paving operations where 

feasible. 

2. Sub-Grade: 

a) Sub-grade material shall consist of clay, sand, gravel, or other similar material. 

b) The finished subgrade surface shall be free of all topsoil, stones, stumps, organic matter, 

muck, peat, and frost heave material. 

3. Underdrainage: 

a) Underdrain pipe shall be smooth plastic pipe or corrugated plastic tubing meeting MDOT 

requirements. 

b) Underdrain outlets shall be constructed of polyvinyl chloride (PVC) plastic pipe or 

corrugated steel pipe conforming to MDOT requirements. 

4. Subbase: 

a. Subbase materials shall conform to the requirements of MDOT Class II granular material 

compacted in place. 

5. Aggregate Base Course: 

a) Dense graded aggregate limestone conforming to the requirements for MDOT 

Specifications 21A, 21AA, or 22A, compacted in place.  

b) The use of slag material will not be permitted. 

c) The use of stabilized base course will be permitted. The type, thickness, and mix must 

conform to MDOT requirements and must be approved by the Township Engineer. 

6. Bituminous pavement materials shall be in accordance with MDOT requirements as specified on 

the typical cross-sections prescribed by the WCRC. 

7. A bond coat will be applied of SS 1-H asphalt emulsion between layers of base, leveling, or 

wearing course asphalt at rates specified by the current Michigan Department of Transportation 

(MDOT) Standard Specifications for Construction. 

8. Concrete pavement materials shall be in accordance with MDOT requirements as specified on the 

typical cross-sections prescribed by the WCRC. 

 

D. Construction Methods 

1. Construction methods shall be in accordance with the plan details and the current Michigan 

Department of Transportation (MDOT) Standard Specifications for Construction. 

2. All materials shall be compacted to at least ninety-five percent (95%) of maximum unit weight. 

3. Pavement Cuts: 

a) Where a trench must be cut through pavement, driveway, or sidewalk, particular care shall 

be taken to avoid unnecessary damage to adjoining areas of the pavement, driveway, or 

sidewalk. All cuts through existing surfaces shall be made full depth with a concrete saw. 

Cuts in concrete pavement shall be made parallel with longitudinal and transverse 

construction or contraction joints. 

b) Saw cuts in concrete pavement shall not be nearer than five (5) feet to a transverse joint, 

centerline of pavement, or edge of pavement or curb. No replacement pavement shall be 

less than five (5) feet from a joint or centerline of pavement, or to edge of pavement, 

surfacing or curb, removal and replacement shall be extended to said joint, centerline, 

edge of pavement, surfacing, or curb. These same requirements shall apply to the saw 

cutting and replacement of concrete driveways. 

c) If a flag of sidewalk is cut, broken, or cracked, the entire flag shall be removed and 
replaced. 
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4. Pavement Replacement, Temporary: 

a) All pavements removed in crossing and/or paralleling paved streets, alleys, drives, and 

parking areas shall be temporarily replaced immediately following completion of 

backfilling operations. Temporary pavements for streets and alleys shall conform to the 

WCRC specifications for underground construction. Temporary pavement for driveways, 

including approaches and parking areas, shall consist of a minimum of three (3) inches of 

compacted cold patch asphalt over a minimum of seven (7) inches of compacted MDOT 

22A aggregate base. All temporary pavements, including those constructed for streets, 

alleys, drives, and parking areas, shall be maintained in good condition until the final 

pavement replacement is made. 
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VII. Grading and Earthwork 
 

A. General 

1. All proposed developments should be graded such that stormwater runoff will be intercepted 

within the boundaries of the site and conducted through a storm sewer system to an approved point 

of discharge. 

2. Easements for surface drainage shall be dedicated to the responsible party and recorded with the 

County Register of Deeds. The Township will not be responsible for the maintenance of 

stormwater management systems. 

3. For perimeter lots, the drainage easement width shall be twenty (20) feet minimum, and for 

abutting lots with a common rear yard lot line, the easement width shall be at least ten (10) feet on 

each lot. 

4. An overall grading plan shall be included in the plan set. 

5. The following information must be shown in the plan view of the proposed grading: 

a) Grading plans shall be drawn to a scale of 1” = 50’or larger. A larger scale and/or multiple 

drawings may be required where significant detail is included on the grading plan. In this 

case, an overall plan must still be included for reference and include overall drainage 

patterns. 

b) The grading plans shall show the existing elevation topography either by contour method 

or grade point grid method. 

c) High and low street grade points, slope direction (by arrow), and the location of all catch 

basins, inlets, and drainage ditches shall be shown on the grading plan. 

d) Casting elevations for all structures. 

e) A detail of the typical lot drainage pattern shall be shown on the grading plan with all 

grade control points identified. All grade point elevations shall be shown for each lot. This 

will include the first floor (F.F.) or the foundation grade (F.G.) elevations, high point 

(grade break), drainage arrows, and additional spot elevations to clarify site grading. 

6. A preconstruction meeting must be held prior to any grading or earthwork occurring on site unless 

specifically approved by the Township and the Township Engineer, regardless of whether a Soil 

Erosion and Sedimentation Control (SESC) permit has been obtained from Washtenaw County. 

 

B. Design Criteria 

1. General: 

a) Grading plans shall take into account the desirable natural features and the character of 

the land, which must be preserved wherever possible. 

b) No filling will be allowed in any areas of land which lie either wholly or in part within the 

flood plain of a river, stream, creek, or lake. An approved permit from the Michigan 

Department of Environment, Great Lakes, and Energy (EGLE) may override this 

restriction. 

c) Trees, stumps, excess topsoil, surplus materials, construction debris, etc., shall be removed 

from the site and properly disposed of. Disposal shall be outside of the Township unless 

appropriate permits have been obtained and verified by the Township prior to disposal of 

the above-mentioned construction materials. 

d) Retaining walls are discouraged. Any wall separating a differential grade of more than 

eighteen (18) inches will be considered a retaining structure and will require a structural 

engineering design and review. Review and approval of the structural engineering design 

will be required prior to a preconstruction meeting being scheduled. A checklist is 

included in the Appendix. 
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e) Filling and grading shall not create a barrier causing entrapment of water on the adjacent 

lands of others. 

2. Drainage Patterns: 

a) Generally, all single-family lots shall be graded to drain away from the house using side 

yard or rear yard swales constructed along the lot lines. Swales will discharge to a catch 

basin, roadway gutter, or other approved drainage course. 

b) Large acreage parcels, outside of approved subdivisions/site condominiums, will be 

reviewed on an individual basis. 

c) Stormwater runoff must not be diverted onto adjacent properties and/or lots. 

3. Slopes: 

a) Generally, a maximum slope of three (3) feet horizontal to one (1) foot vertical shall not 

be exceeded. 

b) Slopes along the property lines shall not exceed four (4) feet horizontal to one (1) foot 

vertical. 

c) All areas within twenty-five (25) feet of buildings shall slope away from the building at a 

minimum slope of 2%. 

d) A maximum slope of four (4) feet horizontal to one (1) foot vertical shall not be exceeded 
for terracing. The toe of slope shall be located outside of the rear and/or side lot line 

drainage easements. 

e) Swales: 

(1) Each single-family lot shall be graded to drain away from the house to side yard or 

rear yard swales constructed along the lot lines. 

(2) Swales shall discharge to a catch basin, roadway gutter, or other approved drainage 

course. 

(3) The longitudinal slope along a rear or side yard drainage swale shall be not less than 

1.5% or more than 6.0%. 

f) Maximum distance from a high point to a drain outlet shall not exceed two hundred fifty 

(250) feet or two lots, whichever is the lesser.  
g) In general, for streets with ditches and no curbs, the elevation of the front lot line shall be 

at least six (6) inches above the centerline of the road.  

h) Roadway slopes shall not exceed six percent (6%) or as approved by the Township 

Engineer. Driveway slope gradients shall not exceed eight percent (8%). Sidewalk slopes 

shall comply with all current ADA requirements. 

 

C. Materials 

1. Materials used in earth excavations and/or embankment construction shall be in accordance with 

the approved plans and the current Michigan Department of Transportation (MDOT) Standard 

Specifications for Construction. 

2. Material placed in future building sites, roadways or other areas that may support structures shall 

be free of trees, stumps, topsoil or any other surplus or unsuitable materials. 

 

D. Construction Methods 

1. Methods of Excavation in Earth: 

a) All excavation shall be by open cut from the surface, except in special cases where 

boring/jacking under pavement, structures, or root structures (for tree root protection) may 

be required. All excavation shall be made in such a manner that will give ample room for 
construction of structures, as well as bracing, sheeting, and supporting the sides of the 

excavation, pumping, and drainage of ground water and sewage which may be 

encountered, and removal of all excavated materials. Special care shall be taken so that 

the soil below the bottom of structures to be built shall be left undisturbed so that a firm 

Page 54 Grading and Earthwork



 

bed will be provided for construction. Any voids shall be backfilled with suitable granular 

material and shall be properly compacted. 

2. Trench Excavation: 

a) General: 

(1) Excavation shall be of sufficient width and depth to provide adequate room for 

construction and installation of the work to the lines, grades, and dimensions called 

for on the approved plans. Unless otherwise called for on the Township’s Standard 

Detail Sheets, the width of a trench from the invert to a height twelve (12) inches 

above the top of the pipe barrel shall be as follows: 

Pipe Size Maximum Trench Width 

4” through 12” 30” 

Larger than 12” O.D. +24” 

(2) If the maximum trench width as specified above is exceeded, unless otherwise 

shown on the drawings, such concrete cradling or other bedding as approved by the 

Township Engineer shall be installed to support the added load of the backfill. 

(3) Where trench excavation is in granular material, the last six (6) inches of trench 

depth shall be carefully excavated and trimmed by hand to the exact elevation and 

contour of pipe. Where trench excavation is in rock or clay soil, the trench bottom 

shall be undercut a minimum of four (4) inches below the final elevation of pipe. 

The bedding material as hereinafter specified shall be placed and compacted to the 

underside of the pipe. 

(4) Excavation for structures shall be made to the outside lines and surfaces of such 

structures wherever it is practicable to safely build directly against the sides and 

bottoms of excavations. In such cases, care shall be taken not to disturb the original 

foundation or backing. Final trimming shall be done by hand just before 

construction of the structure. If excess excavation is made, or the material becomes 

disturbed so as to require removal beyond the prescribed limits, the resulting space 

shall be refilled with appropriate bedding, as specified hereinafter, and solidly 

machine tamped into place to 95% of maximum unit weight before the construction 

work proceeds. 

(5) Excavation for structures shall be extended sufficiently beyond the limits of the 

structure to provide ample room for form construction and other safe construction 

methods to be followed, wherever necessary. 

b) Bedding: 

(1) Where the subgrade below the bottom of the pipe is disturbed during the 

construction, the space shall be refilled with sand or pea gravel bedding material 

solidly tamped to form a firm foundation for the pipe. Sand or pea gravel bedding 

material shall be extended to one (1) foot above the pipe, except that the bedding 

shall be exclusively pea gravel to the springline for pipe thirty-six (36) inches and 

greater in diameter. 

c) Amount of Trench Opening: 

(1) Not more than fifty (50) feet of trench shall be open at one time in advance of the 

pipe unless permitted by the Township Engineer. The length of street that may be 

occupied by the construction work at any one time shall be subject to the direction 

of the Township Engineer and will be based on requirements of the use of the street 

by the public. No more than six hundred (600) feet of street length shall be occupied 

at one time, and vehicle traffic through the street shall not be entirely stopped 

without permission of the appropriate jurisdictional agency. 
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(2) After placement of the utility line the trench shall be promptly backfilled in order 

to minimize the length of open trench and avoid any unsafe conditions. 

3. Stone Refill: 

a) In locations where soil at the bottom of trench is unstable the trench shall be excavated 

(undercut) below the trench bottom and refilled with MDOT 6A crushed aggregate. 

4. Excavation and Trench Dewatering: 

a) Excavations or trenches shall be maintained free of water during construction of any 

structures and/or pipelines. 

b) Adequate precautions shall be taken to control the discharge of dewatering pumps to 

prevent soil erosion or sedimentation of drainage ditches, structures, storm sewers, 

culverts, natural drainage courses, ponds, lakes, or wetlands. 

c) Discharge from any dewatering operations shall have a suitable outlet and shall not cause 

any damage to adjacent dwellings or property. Water and discharge hoses shall be placed 

and/or controlled to prevent a hazard to pedestrians or motor vehicles passing in the 

vicinity of the construction site. 

d) Electric pumps shall have suitable power supply appurtenances meeting NEC 

requirements and properly fused and grounded to prevent electrical shock hazards to on-
site personnel. 

e) Internal combustion engine driven pumps shall have adequate exhaust silencers in good 

repair to muffle engine noise to an acceptable level for the area where located. 

5. Diverting Existing Sewers: 

a) Where existing sewers or drains are encountered during construction operations, adequate 

provision shall be made for diverting flow in the existing sewers so that the excavation 

will be kept dry during the progress of the construction work. Upon completion of the 

construction work, the existing sewers shall be restored or otherwise provided with an 

adequate outlet as approved or directed by the Township Engineer. 

6. Sheeting, Bracing, and Shoring: 

a) Sheeting, bracing, and shoring shall be provided where required to properly support the 
surfaces of excavations and protect the construction work, adjacent work, or workers. In 

removing the sheeting and bracing after the construction has been completed, special care 

shall be taken to prevent any caving of the sides of the excavation and injury to the 

completed work or to the adjacent property. 

7. Crossing Existing Structures/Pipes: 

a) During construction, it may be necessary to cross under certain sewers, drains, culverts, 

water lines, and other underground utilities or structures. Every effort shall be made to 

prevent damage to such structures. Wherever such structures are disturbed or broken, they 

shall be restored to good condition. Approved granular backfill shall be placed as 

described herein. MDOT Grade 30S concrete can be utilized where approved by the 

Township Engineer. Either granular backfill or concrete shall be brought to the spring line 

of the higher utility. 

8. Tunneling Trees: 

a) Trees eight (8) inches in diameter or less will require a minimum tunnel length of eight 

(8) feet. Trees over eight (8) inches in diameter, measured four (4) feet above the ground 

surface, will require a minimum tunnel length equal to one (1) foot of tunnel length for 

each inch of tree diameter or the limits of the “dripline”, whichever is greater. 

b) Trees shall be tunneled whenever any portion of an excavation approaches within a 

distance equal to one-half the required tunnel length except as otherwise noted on the 

approved plans. 
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(1) Tunneling under trees may be accomplished by one of the following methods: 

(a) Boring and jacking casing pipe along with placement of a carrier pipe. 

(b) Boring and jacking sewer pipe or water main without a casing pipe. 

(c) Jacking sewer pipe or water main without boring and without a casing 

pipe. 

9. Backfilling: 

a) General: 

(1) Backfilling shall include all work required as hereinafter specified. The placement 

of various pipes, including bedding and building of structures, shall be completed 

prior to backfilling. 

(2) Trenches and/or other excavations shall be backfilled with suitable excavated 

material (not including gray or blue clay) replaced into the trench or excavation and 

compacted to not less than 95% of maximum unit weight as determined by a 

modified proctor during backfilling. Compaction shall be provided by means of 

suitable mechanical compaction equipment. 

(3) If the moisture content of cohesive backfill material exceeds the optimum moisture 

content for maximum density by more than 3%, the material shall be dried to meet 
the foregoing moisture content limitation or MDOT Class II Granular Material shall 

be provided. No sloppy or wet backfill will be allowed. 

(4) Maximum unit weight will be determined by current methods of Test for 

Compaction and Density of Soil, AASHTO Designation T-180 or by the Cone 

Density Method developed by MDOT, as the material may require. 

(5) Compaction tests shall be conducted at all locations requiring granular backfill. 

Such tests shall be the responsibility of the Applicant and copies shall be provided 

to the Township’s Engineer for their information and files. 

(6) Any depression resulting from settlement of any backfill shall be brought to the 

proper grade and surface and made to match the adjacent surface. 

b) Compaction: 
(1) Backfill material shall be placed in layers not to exceed twelve (12) inch thickness 

unless otherwise approved by the Township Engineer. 

(2) Specified compaction shall be obtained with the use of a bulldozer, sheepsfoot 

roller, mechanical tamper, or other similar effective equipment. Specified 

compaction means not less than 95% (not average 95%) of maximum unit weight 

when tested in accordance with current AASHTO or MDOT Specifications. 

(3) If the excavated material is not suitable to obtain 95% minimum compaction, the 

unsuitable materials shall be removed or granular materials shall be added, or both, 

to obtain 95% minimum compaction as specified. 

c) Backfilling Trenches: 

(1) Bedding: 

(a) The type of bedding required shall be shown on the approved plans. 

(b) Bedding shall be worked under the haunches of the pipe to provide firm 

continuous support. 

(c) Bedding placed on the sides of and above the pipe shall be compacted by 

machine tamping to not less than 95% of maximum unit weight in layers 

not exceeding twelve (12) inches in depth. 

(2) Trench or Excavated Area: 

(a) All trenches in paved streets, shoulders, traveled roadways, parking areas, 

and driveways shall be backfilled with suitable excavated backfill or 

granular backfill, as shown on the drawings from one (1) foot above top 

of pipe up to the required subgrade elevation which will allow for 

placement of the required gravel base and/or pavement surface. The 
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approved excavated backfill or granular backfill shall be placed and 

thoroughly and uniformly compacted by machine tamping to the specified 

compaction. With the approval of the Township Engineer, water jetting 

may be accepted in lieu of tamping for granular backfill only. 

(b) Specified compaction shall be required of the entire trench when the edge 

of the trench is within three (3) feet of the edge of the pavement. On road 

crossings, specified compaction shall extend ten (10) beyond the edge of 

pavement for paved roadways with gravel shoulders or shall extend 3’ 

beyond the back of curb for roadways with curb. 

(c) Trenches under concrete sidewalks and pathways shall be backfilled from 

one foot above top of pipe to a level four (4) inches below finished grade 

of the sidewalk with approved suitable excavated backfill or granular 

backfill and compacted to 95% maximum density. 

(d) Trenches not in paved streets, shoulders, traveled roadways, parking 

areas, driveways or under sidewalks, shall be backfilled from one (1) foot 

above the top of the pipe up to the ground surface with suitable excavated 

backfill and shall require compaction equal to adjacent undisturbed earth. 
(e) Wherever gas mains, water mains, sewers, or other utilities are located in 

the trench area, granular backfill shall be used for backfill from the 

bottom of the trench up to the springline of the pipes. Granular backfill 

shall be placed across the full trench width and extend far enough either 

side of the existing pipe to allow specified compaction so as to thoroughly 

support the pipe within the trench area. 

d) Backfilling Around Structures: 

(1) As soon as practicable after concrete structures have set, forms and debris shall be 

removed and the surface of the concrete pointed. After the structure has been 

inspected and approved, the excavated area around the structure shall be backfilled 

up to specified subgrade with granular material or suitable excavated material as 
called for on the drawings for the adjacent trench. The fill shall be thoroughly 

compacted by machine tamping. No large boulders or masonry shall be placed in 

backfill. No backfill will be placed against manhole walls within 48 hours after the 

plaster coat has been applied to the outside of the walls nor shall backfill be placed 

about concrete structures until concrete has attained at least 75% of its design 

strength and approval of the Township has been obtained. 

10. Disposal of Excavated Material: 

a) After all suitable excavated material has been used on site all excess material shall be 

removed and disposed of properly. 

b) All other excavated materials that are unsuitable for use, like fill or backfill, shall be 

disposed of properly. Unsuitable materials may include, but are not limited to, broken 

concrete, asphalt, rock, stone, and other related debris. The Applicant shall be required to 

obtain proper disposal areas and permits. 

c) Any agreements that the Applicant makes with local residents concerning the placement 

of fill on private property shall be the sole responsibility of the Applicant. Copies of such 

agreements, and associated permits for placement of fill, shall be provided to the 

Township and the Township Engineer. 

d) Placement of fill on private property may require that the property owner and/or the 

Applicant obtain a grading permit or fill permit from the Township. 

11. Contractor Safety Requirements: 

a) All construction operations shall be performed in accordance with OSHA and MIOSHA 

requirements in addition to the specifications herein. 
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b) Site safety is the responsibility of the Contractor. A qualified person employed by the 

Owner/Applicant or Contractor who will be responsible for the safety of both the work 

and workers, and who will make all the decisions relevant to the stability of trenches and 

other work related matters, the adequacy of any and all protective devices, proper 

operation of equipment, and all other matters related to safety, shall be employed at all 

times at the site of the work. 
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VIII. Soil Erosion and Sedimentation Control 

 

A. General 

1. Soil erosion and sedimentation control measures shall be incorporated into the design and 

construction of all projects as specified by the Washtenaw County Water Resources 

Commissioner’s Office (WCWRC) Soil Erosion and Sedimentation Control (SESC) Department 

and/or the Michigan Department of Environment, Great Lakes, and Energy (EGLE). All projects 

shall be designed and constructed so as to minimize soil erosion and sedimentation impacts to the 

environment. 

2. A permit must be obtained from the WCWRC and EGLE (when required). 

3. All proposed temporary and permanent SESC measures shall be shown on the approved plans. All 

SESC measures shall be identified in accordance with the Michigan Unified Keying System. 

4. A cleaning and maintenance schedule listing the annual budget, the frequency of maintenance 

operations, and the party responsible shall be indicated on the approved plans. A schedule for both 

the duration of construction and post-construction shall be provided with the information noted. 

 

B. Design Criteria  

1. Temporary and permanent SESC measures shall be designed in accordance with the requirements 

of the WCWRC and EGLE (when required). At a minimum, the following shall be provided for 

all projects: 

a) Silt fence. 

b) Inlet filters. 

c) Gravel tracking mats. 

     

C. Materials 

1. Temporary SESC measures shall be fabricated of the materials specified in the latest edition of the 

Best Management Practices (BMP) guidelines published by EGLE and/or the Washtenaw County 

requirements. 

2. Permanent SESC measures shall be in accordance with the material requirements specified in other 

sections of the above-mentioned standards. 

3. Straw bales are not permitted. 

 

D. Construction Methods 

1. SESC measures shall be the first activity on site. 

2. Temporary SESC measures shall be installed and maintained as outlined in the latest edition of 

the BMP guidelines published by EGLE. 

3. Permanent SESC measures shall be constructed and maintained in accordance with the cleaning 

and maintenance schedule shown on the approved SESC plan and as described in the required 

permit. 

4. All lots within approved residential subdivision/site condominiums shall have the disturbed 

ground stabilized with sod, seed, or other acceptable permanent SESC measures within 30 days 

after the final certificate of occupancy has been issued. Inclement weather exceptions will be made 

from November 15th through June 15th as determined by the WCWRC. 
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Appendix B 
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Scio Township Table A 
Type of Facility or Use Design Dry Weather Flow Rate 

Single Family Residence 300 gpd 

Two Family Residence (Duplex) 600 gpd 

Apartments, Condos, Mobile Homes, Trailers, Co-ops, etc. 

(< 600 sft of gross floor area) 
175 gpd/unit 

Apartments, Condos, Mobile Homes, Trailers, Co-ops, etc. 

(601-1,200 sft of gross floor area) 
250 gpd/unit 

Apartments, Condos, Mobile Homes, Trailers, Co-ops, etc. 

(> 1,200 sft of gross floor area) 
300 gpd/unit 

Motel or Hotel Unit (< 400 sft) 75 gpd/unit 

Motel or Hotel Unit (> 400 sft) 150 gpd/unit 

Hospital or Nursing Home (without laundry) 150 gpd/bed 

Hospital or Nursing Home (with laundry) 300 gpd/bed 

University Housing, Rooming House, or Apartment Unit 

Housing (housing more than 4 people) 
75 gpd/capita 

Cafeteria (integral to an office, industrial building,  

or school) 
2.50 gpd/capita 

Non-Medical Office Space 0.06 gpd/sft of gross floor area 

Medical Office Space (doctor, dentist, urgent care, etc.) 0.10 gpd/sft of gross floor area 

General Industrial Space 0.04 gpd/sft of gross floor area 

Auditorium or Theater 5 gpd/seat 

Bowling Alley (plus food service areas per Restaurant) 100 gpd/alley 

Parking Structure  

(excluding spaces on uncovered top decks) 

27 gpd/parking space  

(max 3,375 gpd) 

Church 1.50 gpd/seat 

Fast Food Restaurant or Coffee Shop 20 gpd/seat 

Restaurant (other than fast food) 30 gpd/seat 

Stores w/ Food Processing but No Seating  

(delis, butcher shop, etc.) 
0.15 gpd/sft of gross floor area 

Stores with Non-Food Process Water  

(barbershop, beauty salon, etc.) 
0.10 gpd/sft of gross floor area 

Retail Store (no process water discharge) 0.03 gpd/sft of gross floor area 

Catering Hall 
7.50 gpd/capita  

(based on max occupancy) 

Grocery Store (plus deli and butcher shop areas per  

Stores w/ Food Processing) 
0.05 gpd/sft of gross floor area 

Bar, Tavern, or Nightclub (without food preparation) 
15 gpd/capita  

(based on max occupancy) 

Bar, Tavern, or Nightclub (with food preparation) 30 gpd/seat 

Swimming Pool (filter backwash to be calculated using 

Swimming Pool Filter Backwash rate) 

20 gpd/capita  

(based on max occupancy) 

Swimming Pool Filter Backwash  

(based on manufacturer’s spec) 

TBD by Township Utilities Department and/or  

Township Engineer 

Gas Station 300 gpd/double hose pump 

Warehouse or Storage Facility (manned areas) 0.06 gpd/sft of gross floor area 

Laundry 425 gpd/laundry machine 

Nursery or Elementary School 10 gpd/student 

Middle or High School 20 gpd/student 

Spa or Country Club 0.30 gpd/sft of gross floor area 

Industrial or Manufacturing Facility, Large Research Facility 
TBD by Township Utilities Department and/or  

Township Engineer 

Others (Car Wash, etc.) 
TBD by Township Utilities Department and/or  

Township Engineer 
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Detailed Engineering Plan Checklist 
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Detailed Engineering Plan Checklist 
 

General Requirements 

☐ Submittal on 24"x36" white paper having black lines with a minimum horizontal scale of 

1" = 50' and vertical of 1" = 5'. Other acceptable scales are 1" = 20'; 1" = 30' and 1" = 40'. 

☐ General plan at 1" = 100' or 1" = 200' when size of site prohibits a single plan sheet. 

Show street names, units, utilities, pavement, site dimensions, phase lines, lot lines, and 

lot numbers. 

☐ A location map showing section number(s) and major thoroughfares in the project area 

shall be provided on the Cover Sheet of the plans. 

☐ Lot number, parcel dimensions, and adjoining rights of way shall be shown. 

☐ Township Standard Detail Sheet(s) must be included within the plan set.  

☐ Plans must be signed and sealed by a Professional Engineer registered in the State of 

Michigan. All correspondence concerning the design of the site will be directed to the 

Engineer whose seal appears on the plan. 

☐ Name, address, phone number, and email address of the Applicant and the Design 

Engineer must be shown on the plans. 

☐ Legal description of property must be provided on the plans. 

☐ A Cover Sheet with a sheet index shall be provided and each plan sheet shall include a 

title block providing a summary of the information presented on that particular sheet. 

☐ North arrow, scale, and MISS DIG notice must be shown on each sheet of the plan set. 

☐ The water main, sanitary sewer, and storm sewer shall be shown on the same plan view. 

All existing and proposed utilities shall be overlaid on the landscape plan for reference to 

verify plantings do not interfere with utilities. 

☐ Adequate space must be provided to allow for turning movements of vehicles including 

fire trucks, garbage trucks, delivery trucks, etc. per AASHTO guidelines. 

 

Topography 

☐ A complete topographical survey is required for all proposed projects. A metes and 

bounds legal description of the project site shall be provided on the plans. Property lines 

shall be indicated by bearing and distance in the plan view. All existing easements shall 

be shown on the plan view of the existing conditions. 

☐ A minimum of two (2) benchmarks are required. All benchmark locations shall be clearly 

indicated on the plans. All elevations shall be referenced to the North American Vertical 

Datum 1988 (NAVD ‘88). 

☐ Existing offsite elevations must be given at a minimum of fifty (50) feet and one hundred 

(100) feet abutting the entire perimeter of the site. Grades shall be indicated at all 
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property corners and along all property lines. On-site, intermittent elevations and/or 

defined contours (minimum contour interval of two (2) feet) are required to establish the 

existing site drainage. 

☐ Existing features shall be located and shown within one hundred and fifty (150) feet of 

the project site. Existing features to be shown shall include, but may not necessarily be 

limited to, the following items: 

 ☐ Ditches. 

 ☐ Culverts. 

☐ Water supply system, sanitary sewer facilities, and/or storm water management, 

including inverts and casting elevations at all structures. 

☐ Gas, telephone, electric, and cable television lines, including manholes and/or 

utility poles. 

 ☐ Pedestrian facilities. 

 ☐ Trees and other landmark vegetation. 

☐ All streams, lakes, and/or County Drains with their names and easements (if 

applicable) shown on all plan sheets. 

 ☐ Existing buildings and permanent structures. 

☐ Existing adjacent roads and existing right-of-way or easement lines shall be shown on the 

plans and shall extend across the entire site with grades shown on both sides of the road 

for: 

 ☐ Right-of-way or easement line. 

 ☐ Ditch centerline. 

 ☐ Top of bank. 

 ☐ Edge of shoulder. 

 ☐ Edge of pavement or top of curb. 

 ☐ Crown or centerline.  

 

Water Supply System 

☐ Water supply system improvements shall be designed in accordance with the 

requirements of the Michigan Safe Drinking Water Act, Act 399 of the Public Acts of 

1976, as amended, the most recent revision of the Standards prescribed by the American 

Water Works Association (AWWA), the Scio Township Water Ordinance, and as specified 

herein. 

☐ Water infrastructure improvements specified in the Scio Township Master Plan or Capital 

Improvement Plan may be required as part of the project. The Applicant shall contact the 

Township Utilities Director and/or the Township Engineer to determine if any 
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improvements or contributions to improvements called for in the Scio Water System 

Master Plan will be necessary. 

☐ Plan and profile views shall be provided for all proposed water main including fire 

hydrant services. The plan and profile views shall be presented on the same plan sheet 

and shall be vertically oriented. 

☐ A water main quantity list shall be provided on the Cover Sheet of the detailed 

engineering plans. 

☐ The following information must be shown in the plan view of the proposed water 

supply system improvements: 

  ☐ Type, class, and size of pipe. 

  ☐ Length between fittings and/or appurtenances. 

  ☐ Water service locations and sizes. 

☐ Where required, a dedicated water main easement must be shown on the 

plans. The easement width shall be the greater of the following: twice the 

depth of bury plus the pipe diameter plus two (2) feet (rounded to the next 

largest full foot), or thirty (30) feet minimum. Where water main is 

adjacent to and parallel to the right-of-way, a water main easement must 

be extended across the entire frontage of the property. 

☐ The following information must be shown in the profile view of the proposed 

water supply system improvements: 

  ☐ Type, class, and size of pipe. 

  ☐ Length between fittings and/or appurtenances. 

☐ Top of casting elevation on valve wells and/or boxes as well as the 

finished grade for fire hydrants. 

  ☐ Crossing of all existing and proposed utilities, including services. 

☐ Granular backfill, trench details, special bedding, bores and/or other 

special construction methods. 

  ☐ Existing and proposed ground elevations. 

☐ Where public water main construction is proposed, the Scio Township Standard 

Water Main Detail Sheets must accompany the plans.  

☐ Water Main 

☐ The minimum size water main allowed for use in the distribution system shall be 

eight (8) inches in diameter. Other allowable sizes for use in the distribution 

system are twelve (12) inches and sixteen (16) inches. A twelve (12)-inch water 

main may be considered as minimum for internal transmission on industrial sites, 
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major streets, collector streets, and elsewhere as design dictates. Water mains 

larger than sixteen (16) inches in diameter are considered transmission mains. 

☐ Water supply systems shall be designed to provide service from a double source 

of supply (“looped main”), or to be provided service by a double source of supply 

in the future when adjacent properties are developed with the approval of the 

Township Utilities Director and/or the Township Engineer. 

☐ Terminal dead end water mains with domestic service connections are 

discouraged and will not be permitted without the written approval of the 

Township Utilities Director and/or the Township Engineer. Where terminal dead 

end water mains are permitted, a gate valve and fire hydrant shall be provided at 

the terminus of the main. The following are the maximum allowable lengths for 

terminal dead end water mains: 

  ☐ Forty (40) feet for six (6) inch fire hydrant service. 

  ☐ Sixty (60) feet for eight (8) inch fire hydrant service. 

☐ Six Hundred (600) feet for eight (8) inch water distribution mains 

(residential areas only). 

☐ One thousand (1,000) feet for twelve (12) inch water distribution mains 

and larger. 

☐ Water main shall be designed and constructed with a minimum five and one half 

(5.5) feet depth of cover over the top of pipe as measured from the proposed 

ground elevation. A minimum eighteen (18) inches vertical clearance shall be 

maintained between water mains and other underground utilities. Where the 

vertical alignment of the water main must be deflected in order to achieve the 

required vertical clearance, the length of the deeper main shall be kept to a 

minimum and standard 45° bends shall be used to affect the necessary deflection. 

☐ A minimum of ten (10) feet horizontal separation shall be maintained between 

water main and sanitary sewers and/or storm sewers. A minimum of five (5) feet 

horizontal separation shall be provided between water mains and other 

underground utilities and/or structures. 

☐ Both existing and proposed water main must have a minimum horizontal 

separation of ten (10) feet from existing or proposed buildings. 

☐ Valves 

☐ Water supply system improvements shall be designed to include adequate valves 

to properly isolate sections of water main without adversely impacting significant 

portions of the system. Valves on water mains twelve (12) inches and smaller 

shall be gate valves and valves on water mains larger than twelve (12) inches shall 

be butterfly valves. 

☐ The connection of proposed water mains to existing water mains shall be 

accomplished by means of a tapping sleeve and valve unless the connection can 
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be made without interrupting service on the existing water main or if the existing 

water main is sixteen (16) inches in diameter or larger. 

 ☐ Valves shall be located so that: 

☐ Three (3) valves can be closed to isolate any section of water main, four 

(4) maximum. 

☐ No more than five hundred (500) feet of water main is taken out of service 

for eight (8) inch water mains and no more than one quarter (¼) mile of 

water main out of service for mains twelve (12) inches and larger. 

  ☐ No more than two (2) fire hydrants are out of service. 

☐ No more than twenty-four (24) single family units or thirty (30) multiple 

family units out of service. 

☐ Valves shall generally be located such that they will not be in street pavements, 

sidewalks, or driveways. 

☐ All valves shall be installed in a three-piece, adjustable valve box with the 

following exception. Valves will be installed in gate wells where the valve will be 

located within existing or proposed pavement, or the valve is located on a water 

main larger than sixteen (16) inches in diameter, or the valve is part of a tapping 

valve connecting to a concrete water main requiring the use of a saddle sleeve. 

☐ Fire Hydrants 

☐ Generally, fire hydrants shall be spaced such that not more than two hundred and 

fifty (250) feet of fire hose would be required to reach the farthest corner of any 

proposed building. Spacing of hydrants around multiple, commercial or 

manufacturing establishments shall be considered on an individual basis and shall 

be determined by consultation with the Township Fire Marshal. Hydrants shall be 

noted to be EJIW 5BR-250. 

☐ Domestic Service Connections 

☐ Service connections shall not be permitted to be tapped from six (6)-inch fire 

hydrant services. 

☐ Service connections shall not be permitted to be tapped from a sixteen (16) inch 

transmission main or larger. 

 

Sanitary Sewer System 

☐ Sanitary sewer system improvements  shall be designed in accordance with the 

requirements of Part 41 of Act 451 of the Public Acts of 1994, as amended, the most 

recent revision of the Recommended Standards for Sewage Works by the Great Lakes-

Upper Mississippi River Board of State Sanitary Engineers (commonly known as the 

“Ten States Standards”), the Scio Township Sanitary Sewer Ordinance, and as specified 

herein. 
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☐ Public sanitary sewers shall be provided where multiple lots or parcels will be served 

either presently or in the future. Public sanitary sewer system extensions will require the 

review and approval of the Township Utilities Director and/or the Township Engineer, 

and the Michigan Department of Environment, Great Lakes, and Energy (EGLE). Public 

sanitary sewers are required when two or more connections are made to the same sewer. 

In most instances, including multiple unit developments, the sewer may have to be public 

even though the project has one owner. Township and County approval will be required 

for private services serving more than one building. The extension of the sanitary sewers 

will generally be required across the entire frontage of the site. 

☐ Sanitary sewer improvements specified in the Scio Sanitary Sewer Master Plan may be 

required as part of the project. The Applicant shall contact the Township Utilities Director 

and/or the Township Engineer to determine if any improvements or contributions to 

improvements called for in the Scio Sanitary Sewer Master Plan will be necessary. 

☐ Plan and profile views shall be provided for all proposed sanitary sewer system 

improvements including force mains. The plan and profile views shall be presented on 

the same plan sheet and shall be vertically oriented. 

☐ A sanitary sewer quantity list shall be provided on the Cover Sheet of the detailed 

engineering plans.  

☐ The following information must be shown in the plan view of the proposed 

sanitary sewer system improvements: 

  ☐ Size, material, and type of pipe. 

  ☐ Length between structures. 

  ☐ Slope of sewer between structures. 

☐ Where required, a dedicated sanitary sewer easement must be shown on 

the plans. The sanitary sewer easement width shall be either twice the 

depth of the pipe plus the diameter of the pipe plus two (2) feet (rounded 

up to the nearest whole foot), or thirty (30) feet, whichever is greater. 

  ☐ Top of casting and invert elevations at each structure. 

  ☐ Progressive numbering system on structures. 

☐ The following information must be shown in the profile view of the proposed 

sanitary sewer system improvements: 

  ☐ Existing and proposed ground elevations. 

  ☐ Length, type, class, size, and slope of pipe between structures. 

  ☐ Top of casting and all sewer inverts at all structures. 

  ☐ All utility crossings. 

  ☐ Special backfill areas (sand, etc.). 
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  ☐ Provisions for infiltration testing. 

  ☐ Progressive numbering system on structures. 

  ☐ Adjacent existing or proposed utilities plotted where parallel. 

☐ Where public sewer construction is proposed, the Scio Township Standard 

Sanitary Sewer Detail Sheets must accompany the plans.  

☐ Capacity Design 

☐ Sewer design flow computations shall be submitted to the Township Engineer for 

approval with a map delineating the area to be serviced. Major roads and natural 

features (rivers, lakes, streams) shall be included on the map. Present and future 

development phases with acreages and contributing offsite areas shall be shown 

with the number of lots included. 

☐ The basis of design calculations shall include a tabulation of the usage types and 

the conversion of the various uses into Residential Equivalent Units (REUs) and 

shall be consistent with the Scio Township Table A.  

☐ Sanitary sewers shall be designed on the basis of an average daily flow of 100 

gallons per capita per day. The sanitary sewer capacity shall be designed on a 

peak design flow using the peaking factor as prescribed by the Ten States 

Standards. 

☐ All sanitary sewers shall be designed to provide mean velocities, when flowing 

full, of not less than 2.0 feet per second, based on Manning’s formula using an “n” 

value of 0.009-0.011. The maximum design velocity for sanitary sewers shall be 

10.0 feet per second with the pipe flowing full. 

☐ The minimum size for sanitary sewers shall be eight (8) inch diameter, with the 

terminal run of eight (8) inch sewer at a uniform grade of not less than 1.0% 

between structures. On all other ten (10) inch sanitary sewer runs, the minimum 

grade shall be 0.30% between structures. 

☐ Sanitary Sewer Location 

☐ Sanitary sewers shall be located to provide unrestricted access for inspection and 

maintenance operations.  

☐ A minimum horizontal separation of ten (10) feet shall be provided between 

sanitary sewers and water mains. If it is impossible to obtain proper horizontal 

and vertical separation as described above, both the water main and sewer must be 

constructed of slip-on or mechanical joint pipe complying with public water 

supply design standards of the Township. It must also be pressure tested to 150 psi 

to assure water-tightness before backfilling. In addition, adequate horizontal 

separation shall be provided between sanitary sewers and all other underground 

utilities to allow a 1:1 trench slope from the bottom of the deeper utility, which 

will not undermine any shallower utility. 
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☐ Both existing and proposed sanitary sewer must have a minimum horizontal 

separation of ten (10) feet from existing or proposed buildings. 

☐ Depth of Sewers 

☐ The minimum depth of cover over the top of the sanitary sewer pipe shall be five 

(5) feet as measured from the proposed ground elevation. 

☐ Sanitary sewers shall be a minimum of ten (10) feet deep when fronting 

residential parcels to be directly connected to the sewer. Deep setbacks or unusual 

topographic conditions may require more depth. 

☐ A minimum vertical separation of eighteen (18) inches shall be provided between 

sanitary sewers and water mains. In addition, a minimum vertical separation of 

twelve (12) inches shall be provided between sanitary sewers and other 

underground utilities unless otherwise specified by the Township Utilities 

Director. 

☐ Manholes 

☐ Manholes shall be installed at intervals not to exceed three hundred and fifty 

(350) feet, or at the following locations: 

  ☐ The upstream terminus of a sanitary sewer run. 

  ☐ All changes in pipe grade. 

  ☐ All changes in pipe size. 

  ☐ All changes in horizontal alignment. 

  ☐ All sewer junctions. 

☐ Manholes for sewers twenty-one (21) inches and smaller shall have a minimum 

diameter of forty-eight (48) inches. Manholes for sewers larger than twenty-one 

(21) inches shall have a minimum diameter of sixty (60) inches. Larger diameter 

manholes may be required depending on such factors as the number of sewers at a 

junction or significant changes in horizontal alignment. 

☐ Internal drop connections will be required where the invert of the outlet gravity 

sanitary sewer is eighteen (18) inches or more below the inlet pipe invert and 

must be located within a structure a minimum of sixty (60) inches in diameter. 

☐ External drop connections are only permitted at the discretion of the Township 

Utilities Director. 

☐ The eight-tenths (0.8) of a foot depth flow line of sewers shall be matched at 

structures when changing sizes of sewers. 

☐ An allowance of one-tenths (0.1) of a foot in grade shall be made for loss of head 

through a manhole where sewer alignment is deflected 30 degrees or more. 
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☐ Building Sewers 

 ☐ Building sewers included with sewer construction. 

☐ For each parcel along the route of a sanitary sewer, a building lead shall be 

constructed from the sanitary sewer to a minimum of ten (10) feet beyond 

the property line. This applies to any parcels in the sanitary sewer service 

design area. 

☐ The minimum grade for building sewers shall be 1% for 6-inch sewers.  

 

Stormwater Management System 

☐ Stormwater management systems shall be designed in accordance with the most recent 

revision of the Washtenaw County Water Resources Commissioner’s (WCWRC) Rules 

and Guidelines, the Stormwater Management section of the Scio Township Zoning 

Ordinance, and as specified herein.  

☐ Where an approved point of discharge is not available on the site, the Applicant shall 

make such offsite drainage improvements as are necessary to provide positive drainage to 

an approved outlet, as determined by the Township Engineer and/or the WCWRC. 

Easement(s) may be required to be secured from adjacent property owner(s) by the 

Applicant. The width of the easement will be subject to WCWRC approval. 

☐ Plan and profile views shall be provided for all proposed stormwater management system 

improvements. The plan and profile views shall be presented on the same plan sheet and 

shall be vertically oriented. 

☐ Design calculations for all components of stormwater management systems, 

including, but not necessarily limited to storm sewers, channels, and detention 

facilities, shall be provided on the plans. 

☐ A drainage area map shall be included on the plans. The map shall define the 

areas tributary to catch basins and inlets (including upstream and offsite areas). 

The design calculations shall include the determination of the weighted runoff 

coefficients for each of the areas tributary to each specific inlet or outlet. The 

design calculations shall also include justification for the initial time of 

concentration used for the storm sewer design calculations. 

☐ The following information must be shown in the plan view of the proposed storm 

sewer system improvements: 

  ☐ Size, material, and type of pipe. 

  ☐ Length between structures. 

  ☐ Slope of sewer between structures. 
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☐ Where required, a dedicated stormwater easement must be shown on the 

plans. The easement width shall be in accordance with the following: 

☐ Twelve (12) feet for open drainage along rear and side property 

lines.  

   ☐ A minimum of twenty (20) feet for enclosed storm drains. 

   ☐ A minimum of thirty (30) feet for open swales (cross lot drainage) 

  ☐ Top of casting and all invert elevations at each structure. 

  ☐ Progressive numbering system on structures. 

☐ The following information must be shown in the profile view of the proposed 

storm sewer system improvements: 

  ☐ Existing and proposed ground elevations. 

  ☐ Size, material, and type of pipe. 

  ☐ Length between structures. 

  ☐ Slope of sewer between structures. 

  ☐ Hydraulic gradient between structures. 

  ☐ Top of casting and all invert elevations at each structure. 

  ☐ All utility crossings. 

  ☐ Special backfill areas (sand, etc.). 

  ☐ Progressive numbering system. 

  ☐ Adjacent existing or proposed utilities plotted where parallel. 

☐ Where storm sewer construction is proposed, Scio Township Storm Sewer 

Standard Detail Sheets must accompany the plans.  

☐ Components of stormwater management systems shall be designed in accordance with 

the requirements of the WCWRC, as noted previously. The WCWRC design criteria shall 

apply to all stormwater management system components. 

☐ Both existing and proposed storm sewer must have a minimum horizontal 

separation of ten (10) feet from existing or proposed buildings. 

 

Paving Improvements 

☐ Plans for roads and/or accompanying sidewalks/bikepaths shall be prepared in 

accordance with the Washtenaw County Road Commission (WCRC) “Procedures and 

Guidelines for Developing Public Roads”, latest revision, and/or the Township’s Private 

Road Ordinance. In addition to any submittals required for WCRC approval, plans shall 
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also be submitted to Scio Township for review of the proposed road improvements in 

relation to other existing and proposed facilities.  

☐ Paving improvements for parking lots, internal roads, and pedestrian facilities on private 

sites shall be designed in accordance with the requirements prescribed herein. 

☐ Concrete curb and gutter will be required for all private roadway construction and 

parking lot construction with the following exceptions: 

 ☐ Large lots, one (1) acre or more in size, for detached residential housing. 

 ☐ Industrial storage yards not used for regular road vehicle traffic or parking. 

☐ Bituminous curb may be substituted for concrete curb and gutter in commercial 

parking lot construction, upon approval by the Township Utility Director and/or 

Township Engineer. 

☐ Underground storm sewers, including edge drains for parking lots and roads, shall be 

designed and installed with all paving improvements that require concrete curb and gutter 

or asphalt curb. Where pavements are to be constructed over clay soils or other poorly 

drained soils and a granular subbase is used, an approved subdrainage system shall be 

installed. 

☐ Plan and profile views shall be provided for all proposed paving improvements. The plan 

and profile views shall be presented on the same plan sheet and shall be vertically 

aligned. If possible, stormwater management improvements shall be shown on the same 

plan sheet as the paving improvements. 

☐ The plans shall include typical cross section(s) showing dimensions, materials, 

type, and thickness of the proposed paving improvements. 

☐ The following information shall be shown in the plan view of the proposed paving 

improvements. 

☐ Existing right-of-way or road easement as well as the proposed right-of-

way or road easement. A minimum twelve (12) foot wide easement for 

private utilities shall be provided adjacent to each side of the proposed 

right-of-way or road easement. 

☐ Centerline alignment, including curve data, stationing, edge of pavement 

and/or curb. Centerline and stationing are not required for parking lots. 

  ☐ Location of existing and proposed topographic features, including utilities. 

  ☐ Location of existing and proposed traffic control devices. 

  ☐ Location of existing and proposed street-light poles. 

☐ Location of all proposed pedestrian facilities. Bikepaths may be required 

by the Township in lieu of sidewalks. 

☐ The following information shall be shown in the profile view of the proposed 

paving improvements. Profiles are not required for proposed parking lots. 
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☐ Existing and proposed ground at the centerline (for rural roads) or top of 

curb (for urban roads). 

  ☐ Percent of grade and vertical curve data. 

☐ Cross Sections 

☐ Dimensional widths and thickness of materials and associated road features shall 

be designed in accordance with the typical road cross sections prescribed by the 

WCRC or the Township’s Private Road Ordinance. For public roads, the cross-

section requirements will be based on the functional class of the road as 

designated by the WCRC. 

☐ For parking lots and internal roads at nonresidential sites, the cross-section 

requirements will be based on the functional class of the public road serving the 

property. The minimum width for an internal drive shall be twenty-six (26) feet 

measured from the back-of-curb to back-of-curb or edge of pavement to edge of 

pavement for non-curbed internal roads. A minimum cross-section of four (4) 

inches bituminous pavement or six (6) inches concrete will be required. 

☐ Pedestrian facilities shall be designed in accordance with the requirements 

prescribed by the WCRC. 

☐ Horizontal Alignment 

☐ Horizontal alignment of pavement and associated road features shall be designed 

in accordance with the requirements prescribed by the WCRC. 

☐  Pedestrian facilities shall generally be located outside the right-of-way in a 

dedicated easement. Pedestrian facilities will be located within the right-of-way 

with the permission of the WCRC. The horizontal alignment of pedestrian 

facilities shall be as close to parallel as practical to the right-of-way or easement. 

☐ Vertical Alignment 

☐ The vertical alignment of all public roads, internal roads and parking lots shall be 

designed in accordance with the requirements prescribed by the WCRC. 

 

Grading and Earthwork 

☐ All proposed developments should be graded such that stormwater runoff will be 

intercepted within the boundaries of the site and conducted through a storm sewer system 

to an approved point of discharge. 

☐ Easements for surface drainage, if required, shall be recorded with the County Register of 

Deeds. 

☐ For perimeter lots, the drainage easement width shall be twenty (20) feet minimum, and 

for abutting lots with a common rear yard lot line, the easement width shall be at least ten 

(10) feet on each lot. 

☐ The following information must be shown in the plan view of the proposed grading: 
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 ☐ Grading plans shall be drawn to a scale of 1” = 50’ or larger. 

☐ The grading plans shall show the existing elevation topography either by contour 

method or grade point grid method. 

☐ High and low street grade points, slope direction (by arrow), and the location of 

all catch basins, inlets, and drainage ditches shall be shown on the grading plan. 

☐ A detail of the typical lot drainage pattern shall be shown on the grading plan with 

all grade control points identified. This will include the first floor (F.F.), or the 

foundation grade (F.G.) elevations, high point (grade break), drainage arrows, and 

additional spot elevations to clarify site grading. 

 

Soil Erosion and Sedimentation Control 

☐ Soil erosion and sedimentation control (SESC) measures shall be incorporated into the 

design and construction of all projects as specified by the Washtenaw County Water 

Resources Commissioner’s Office (WCWRC) Soil Erosion and Sedimentation Control 

(SESC) Department. All projects shall be designed and constructed to minimize soil 

erosion and sedimentation impacts to the environment. 

☐ All proposed temporary and permanent soil erosion and sedimentation control measures 

shall be shown on the plans. All soil erosion control measures shall be identified in 

accordance with the Michigan Unified Keying System. 

☐ A maintenance schedule for all proposed temporary and permanent soil erosion and 

stormwater management activities both during and after construction shall be provided on 

the plans. The schedule should include the frequency of activities as well as the party 

responsible. 
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Appendix D 
 

Record Drawing “As-Built” Checklist 
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Record Drawing “As-Built” Checklist 
 

The following is meant as a guide to assist in preparing Record Drawings “As-Builts”: 

 

NOTE: Tie down measurements shall be to building corners, utility poles/structures, etc. 

Tie downs to property/curb lines or the edge of a building will not be accepted. These 

measurements are the responsibility of the engineer providing the record drawings. GPS 

coordinates can be provided in lieu of tie down measurements. All lengths, elevations, 

slopes, etc. indicated below shall be as-built data. 

 

The OHM project number must be in the lower right-hand corner of all plan sheets. 

 

WATER MAIN 

I. PLAN VIEW 

A. [NEED] [O.K.] Lengths between structures and fittings 

B. [NEED] [O.K.] Size of pipe 

C. [NEED] [O.K.] Ties to structures 

D. [NEED] [O.K.] Type and class of pipe  

E. [NEED] [O.K.] Finish grade of hydrants 

F. [NEED] [O.K.] T/casting grades 

G. [NEED] [O.K.] Horizontal bend locations 

H. [NEED] [O.K.] Location of thrust blocks & types of restraints 

I. [NEED] [O.K.] Gate valve & well numbering (sequential) 

J. [NEED] [O.K.] Permit numbers (County/EGLE) 

K. [NEED] [O.K.] Manufacturer of all pipe and structures on Cover Sheet 

L. [NEED] [O.K.] Show all water main easements on plans 

M. [NEED] [O.K.] Provide sketch and legal description of easements 

 

II. PROFILE VIEW (REQUIRED FOR PIPE 8" & LARGER) 

A. [NEED] [O.K.] Lengths between structures 

B. [NEED] [O.K.] Size of pipe 

C. [NEED] [O.K.] Type and class of pipe 

D. [NEED] [O.K.] Structure locations 

E. [NEED] [O.K.] Service tap locations 

F. [NEED] [O.K.] Air relief valve/blow off valve locations 

G. [NEED] [O.K.] Vertical bend locations 

H. [NEED] [O.K.] T/casting grades 

       

SANITARY SEWER 

I. PLAN VIEW 

A. [NEED] [O.K.] Lengths between manholes 

B. [NEED] [O.K.] Lengths of casing pipe  

C. [NEED] [O.K.] Size of pipe  

D. [NEED] [O.K.] Ties to manholes 

E. [NEED] [O.K.] Type and class of pipe/joint ("O" ring, slip, solvent weld) 

F. [NEED] [O.K.] T/casting grades 
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G. [NEED] [O.K.] Wye locations 

H. [NEED] [O.K.] Permit numbers (County/EGLE) 

I. [NEED] [O.K.] Manufacturer of all pipe and structures on Cover Sheet 

K. [NEED] [O.K.] Structure numbering (sequential) 

L. [NEED] [O.K.] Show all sanitary sewer easements on plans 

M. [NEED] [O.K.] Provide sketch and legal description of easements 

 

II. PROFILE VIEW (REQUIRED FOR PIPE 8" & LARGER) 

A. [NEED] [O.K.] Lengths between structures 

B. [NEED] [O.K.] Lengths of casing pipe  

C. [NEED] [O.K.] Size of pipe 

D. [NEED] [O.K.] Depth of wye & riser 

E. [NEED] [O.K.] Invert grades 

F. [NEED] [O.K.] Type and class of pipe/joint ("O" ring, slip, solvent weld) 

G. [NEED] [O.K.] T/casting grades 

H. [NEED] [O.K.] Wye/service locations 

I. [NEED] [O.K.] Percent slope between manholes 

J. [NEED] [O.K.] Structure numbering (sequential) 

 

STORM SEWER 

I. PLAN VIEW 

A. [NEED] [O.K.] Lengths between structures 

B. [NEED] [O.K.] Size of pipe 

C. [NEED] [O.K.] Ties to structures 

D. [NEED] [O.K.] Type and class of pipe/joint 

E. [NEED] [O.K.] T/casting grades 

F. [NEED] [O.K.] Structure numbering (sequential) 

G. [NEED] [O.K.] Special structures (low head, 5' dia., 6' dia., 2' sump, etc.) 

H. [NEED] [O.K.] Show all easements for storm sewer on plans 

I. [NEED] [O.K.] Provide sketch and legal description of easements 

 

II. PROFILE VIEW (REQUIRED FOR PIPE 8" & LARGER) 

A. [NEED] [O.K.] Lengths between manholes 

B. [NEED] [O.K.] Size of pipe 

C. [NEED] [O.K.] Type and class of pipe/joint 

D. [NEED] [O.K.] Invert grades 

E. [NEED] [O.K.] T/casting grades 

F. [NEED] [O.K.] Structure numbering (sequential) 

G. [NEED] [O.K.] Percent slope between structures 

 

PAVEMENT 

I. Width and station of pavement (measured from centerline) 

A. [NEED] [O.K.] At end of radius at intersection 

B. [NEED] [O.K.] At beginning of taper 

C. [NEED] [O.K.] At end of taper 

D. [NEED] [O.K.] Any changes in alignment 
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E. [NEED] [O.K.] Radius at intersection 

F. [NEED] [O.K.] Right-of-way survey data 

 

II. Drives 

A. [NEED] [O.K.] Location 

B. [NEED] [O.K.] Width 

C. [NEED] [O.K.] Radius, if any 

 

III. Sidewalk 

A. [NEED] [O.K.] Location 

B. [NEED] [O.K.] Width 

C. [NEED] [O.K.] Changes in alignment 

D. [NEED] [O.K.] Ramps 

E. [NEED] [O.K.] Provide sketch and legal description of easements 

 

Reviewer: Please check whether revisions are required. 

 

 Revisions Needed     No Revisions Needed 
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Retaining Wall Requirements 
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Retaining Wall Requirements 
 

The following retaining wall requirements have been provided as a guideline to develop consistent 

and uniform structural features within private developments for Scio Township. Generally, the 

structural review will be based on the following information; however, additional data, 

calculations, and information may be requested to provide for a more extensive review. Any 

missing items may be grounds for a request for resubmittal. 

 

Electronic construction drawings, signed and sealed by a registered engineer in the State of 

Michigan, shall be submitted to the Township as a part of the detailed engineering submittal. The 

name of the person/company responsible for the project, as well as a cost estimate of the structural 

component(s), shall be included with the construction drawings.   

 

The following information shall be provided on the construction drawings. 

 

Concrete Walls / Structures 

Plan View 

 The location of the structure at 1:200 scale. 

 Top and bottom wall elevation(s). 

 Grading plan corresponding to the proposed structure. 

 Drainage outlet location(s). 

 

Cross-Section 

 Minimum and maximum wall height. 

 Notes or specifications identifying material type(s). 

 Design loads including vehicular impact and surcharge loadings where applicable. 

 Wall and footing dimensions including footing depth. 

 Steel reinforcing grade, cover, and spacing. 

 Size and locations of openings in walls including additional steel reinforcement as needed. 

 Protective guard requirements per the latest revision of the Michigan Building Code. 

 Drainage requirements. 

 Filter wrapped drain tile and outlets specified. 

 Utility conflicts with utility company contact information. 

 Geotechnical report including soil boring logs. 

 

Block & Timber Retaining Walls 

 Provide all of the above information except steel reinforcing and footing data. 

 Segmental wall dimensions and soil reinforcing (if applicable). 

 Manufacturer specifications (block only). 

 Geo-grid length noted, dimensioned, and labeled. 

 Embedment depth. 

 

In all cases, the submittal shall be signed and sealed by the Design Engineer certifying that 

structures have been designed in accordance with applicable structural design codes with the codes 

identified; that all applicable safety factors, Standards, and Codes (identify safety factors) have 

been met or exceeded; and that the soil conditions have been reviewed by a qualified geotechnical 

engineer. 
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Insurance Requirements 
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Insurance Requirements 
 

Prior to the construction of subdivision and/or project improvements, the Contractor shall 
procure and maintain, during the term of the project, public liability and property damage 
insurance with a responsible insurance company which meets the approval of the Scio 
Township, in such amounts as will be adequate to protect the public, the Scio Township 
interest, and shall not be less than the limits set forth herein. 

 
Type of Insurance: 

 

Workmen's Compensation Insurance and Employer's Liability. 
Limit:    As required by laws of State of Michigan. 

 
Public Liability & Property Damage: 
Bodily Injury:  Each Occurrence:  $1,000,000 
Aggregate:    $1,000,000 
Property Damage: Each Occurrence:  $500,000 
Aggregate:  $500,000 

 
Owner’s and Contractor’s Protective Liability & Property Damage: 
Bodily Injury:  Each Occurrence:  $1,000,000 
Property Damage: Each Occurrence:  $500,000 
Aggregate:   $500,000 or combined single limit:  $1,500,000 

 
Motor Vehicle (including Owner, Hired and Non-Owned Vehicles): 
Bodily Injury:  Each Occurrence:  $1,000,000 
Property Damage: Each Occurrence:  $500,000 
Combined single limit: $1,000,000 

 
Policies shall be made available to the Township of Scio Township and their engineer for 
examination as to their validity and any undesirable exclusion deemed improper by legal 
opinion rendered to the Township regarding it. Underground construction, where 
applicable, shall be specified in the coverage. Certificates of coverage signed by the 
insurance carriers shall include a guarantee that 30 days written notice shall be given by 
the insurance carrier to Scio Township prior to cancellation of, or any change in the 
respective policies. In the event that the insurance is canceled, operations shall cease prior 
to the cancellation date and shall not resume until evidence is provided that proper 
insurance is again in effect. Additional Named Insured under Owners and Contractors 
Protective Public Liability and Property Damage Insurance shall include Scio Township, 
the Township Engineer and members of his staff, employees and agents for the Township. 
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