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PREFACE 

 
 
 
The “Town of Colchester Public Works Specifications and Standards” are applicable to all 
new construction and reconstruction of infrastructure due to obsolescence or deterioration. 
Variations from these standards and specifications will not be permitted except as provided 
for herein.  In cases where the design of a facility is not governed by these standards and 
specifications, the latest design methods shall be used and included on the plans for 
acceptance by Town Officials.  All engineering design shall be based on the latest methods 
and technology when determining sizes, strengths, and amounts.  All plans and 
specifications shall have the following note stating, “All work shall be performed in 
accordance with the Town of Colchester Public Works Specifications and Standards”. 
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SECTION 1. GENERAL PROVISIONS 

1.1 GENERAL 

 
This Section includes information regarding measures and materials for design and 
construction as needed for the design and completion of any project that falls under the 
authority of these Standards as defined herein. 
 
Plan submittals on new improvements will not be required to duplicate the contents of 
these standards providing these standards are referenced on submitted plans and further, 
providing a copy of the standards are physically available at the construction site. 
 
All projects involve a degree of uncertainty, especially with regard to subsurface conditions. 
Adherence to these minimum Municipal standards does not guarantee acceptance on the 
part of the Municipality for the final installation.  When unexpected subsurface conditions 
are encountered, the Contractor must report the changed conditions to the Design/Project 
Engineer who in turn reports the situation to the Municipality before the work is allowed to 
proceed.  A review will be made of conditions and if necessary, site-specific changes to the 
plans will be determined which will likely exceed the Municipality's minimum standards. 
 
Providing the installation is then constructed on the basis of the revised and approved 
standards and all installations meet the required tests, Municipality acceptance will follow. 
 
With regard to the reconstruction of existing facilities, it is the goal of the Municipality to 
make improvements over time to update the Municipal infrastructure to the standards 
outlined in this manual.  The timing and implementation of improvements is not included in 
the Public Works Specifications and Standards. 
 
In a case where the design of an item is not specifically covered by these standards, the 
submittal of such an item shall include sufficient information for the determination of 
acceptability by the Public Works Director.  At a minimum the information will include a 
description of the item, detailed materials information or reference to universally recognized 
standards (AWWA, ANSI, etc.), a description of the methods to be used for construction 
and any testing necessary to verify the quality of the installation.  The Public Works 
Director may also require a list of locations and contact personnel where the item has 
previously been installed or the procedure used.  It is not the intent of this document to 
prevent alternative solutions; however the burden of proof for acceptability lies with the 
proponent.   

1.2 BASIC DESIGN STANDARDS 

 
All new proposed streets, utilities, and other public improvements shall be designed and 
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constructed in accordance with the latest minimum accepted standards and practices 
contained in these Public Works Specifications and Standards; the Colchester Subdivision 
Regulations, the American Association of State Highway and Transportation Official 
(AASHTO) Standards, the Vermont Agency of Transportation (VTrans) Standards, 
Specifications and Details,  the current edition of the Town Road and Bridge Standards 
adopted by VTrans, the Street Design Guidelines recommended by the Institute of 
Transportation Engineers (ITE), and other standards stated herein. 

A. SUBDIVISIONS 

 
Where a subdivision borders on an existing road or an abutting developable parcel of land 
and when the Municipality determines that a realignment or widening of the road or a future 
road right-of-way would be in the public interest, the Municipality may require that such 
areas be shown and marked on the Final Property Plat "Reserved for Road Alignment 
and/or Widening Purposes or Future Road.  All areas shown in this manner shall be 
dedicated to the Municipality”. 
 
All subdivision streets shall be constructed by the subdivider.  No street shall be approved 
unless its elevations are above the elevation of the 100 year flood (as depicted on the 
Federal Digital Flood Insurance Rate Map).  The layout and design of subdivision streets, 
pedestrian facilities, and utilities, shall apply the principles of connectivity to facilities 
adjacent to the subdivision.  At the same time consideration shall be given to the functional 
classification of the streets, prevention of cut through traffic, traffic calming, emergency 
services vehicle access, and maintenance vehicle access.  

 
The minimum width of rights-of-way, measured from property line, shall not be less than 
sixty feet (60’). 
 
The width of the bituminous concrete surface of a curbed street may not be less than 
twenty-six feet (26’) and twenty-two feet (22’) for an uncurbed street. 

B. STREET NUMBERS 

 
Prior to the issuance of a Certificate of Occupancy, the developer shall obtain the street 
numbers for each building from the Town Assessor's Office.  Street Names and Numbers 
Policy shall match E911 Policy in Colchester Code of Ordinances.   
 
The numbers shall be placed both on a United States Post Office approved mailbox at 
curbside and on the structure of the house at a point no more than two feet (2') away from 
the frame of the front door.  The numbers shall be in the form of a minimum of two-inch 
(2") high Arabic numerals and shall be on a color contrasting background. 
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C. STREET GEOMETRIC STANDARDS  

Vertical Alignment 

 
Street grades shall not exceed ten percent (10%).  In no case shall a grade of greater than 
eight percent (8%) be longer than three hundred feet (300').  The minimum grade shall not 
be less than one percent (1.0%). The maximum grades within one hundred feet (100') of 
the centerline intersection of two streets shall not be greater than three percent (3%).  
Every change in grade shall be connected by a vertical curve constructed so as to afford a 
minimum sight distance of one hundred and fifty feet (150') for residential streets and two 
hundred fifty feet (250') for collector, commercial and industrial streets.  K-values shall be 
provided by the designer on the design plans for all proposed vertical curves. 

Horizontal Alignment 

 
Any roadway tangent sections deflecting from each other at any one point shall be 
connected with a curve the radius of which at the centerline shall not be less than one 
hundred fifty feet (150') for residential streets and two hundred fifty feet (250') for collector 
streets.  Collector and residential streets shall have a minimum curb or edge of pavement 
radius of not less than thirty feet (30'). A tangent of at least fifty feet (50') in length shall be 
introduced between reverse curves on all proposed streets. 

Clear Zone Recovery Area  

 
For all new street designs without curb which do not incorporate guardrails or other 
protective barriers, a minimum of eight (8’) feet of horizontal clearance to obstructions such 
as trees, utility poles, light poles or other fixed objects shall be provided.  For curbed 
streets, an eighteen (18”) inch minimum clearance shall be required. 
  
While single or double individual mailboxes may be placed on breakaway structures within 
the clear zone as long as they are also in accordance with US Postal Service requirements, 
larger central drop off and pickup stations or “cluster mailboxes” shall not be placed within 
the public right of way and shall not be located in areas which will conflict with traffic or 
cause congestion.  Cluster mailboxes shall not obstruct driveways and shall not be placed 
within 100’ of an intersection with local or collector streets (or within 200’ of arterials.)  
Cluster mailboxes shall be placed in an area provided with pedestrian access and lighting.  
Where practical based on size or type of development, cluster mailboxes shall be placed 
adjacent to parking areas on common land. 
 

Street Intersections  

 
Street intersections shall be as near to right angles as possible and no intersection shall be 
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at an angle of less than 80 degrees.   
 
New project intersections or affected adjacent existing intersections shall be constructed or 
reconstructed by the Developer to maintain the following level of service (LOS): 

 
- Signalized intersections will be improved to maintain an overall minimum 

level of service (LOS) C. 
 
Reduce LOS criteria may be acceptable, when approved by the Public Works Director on a 
case-by-case basis, especially within densely settled areas. Such determinations should 
take into consideration, at a minimum, the following: 
 

 Current and future traffic volumes 
 Essential Emergency Response routing and maintenance accessibility 
 The delay incurred by the traveling public 
 The volume to capacity (v/c) ratio 
 Facility safety (crash rates) 
 The negative impacts, (cultural, environmental, etc.) which may result to the 

surrounding area because if improvements required to achieve a Level of Service C 
for the facility 

 Effects of economic suppression due to inadequate infrastructure and subsequent 
displaced development. 

 
In extreme circumstances where the existing LOS is less than desired, and where the 
necessary geometric improvements are not feasible, a lower LOS may be acceptable as 
long as the safety and mobility of the traveling public is improved. Strategies effecting such 
improvements should include traditional engineering approaches such as: 
 

 Installation of traffic and pedestrian signals 
 Adjustment to signal phasing and timings 
 Modification to existing lane configurations 
 Pedestrian crossings 
 Other similar measures 

 
In addition, where appropriate, these approaches may be carried out with Transportation 
Demand Management (TDM) strategies or TDM strategies may be carried out 
independently. 
 
Under no circumstances shall the LOS at existing intersections degrade more than 2 
Levels as a result of construction or reconstruction by the developers, subject to the 
minimum LOS criteria established above. 
 
Right and/or left turn lanes shall be constructed if warranted in accordance with the latest 
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methodology used by VTrans. 
 
Traffic signals shall be installed if warranted in accordance with the methodology found in 
the latest edition of the MUTCD. 
 
For unsignalized access spacing standards for public streets, the Town uses the lower limit 
of the AASHTO stopping sight distance approach.  The resultant spacing standards, shown 
in Table 1.1, would enable a driver traveling at the design or posted speed to monitor only 
one street intersection at a time and, if necessary, to stop. 
 

TABLE 1.1- UNSIGNALIZED ACCESS SPACING (FT) 
 

 
Posted Speed or Design 

Speed (mph) 

 
Unsignalized Access 

Spacing*(ft) 
 

20 
 

115 
 

25 
 

155 
 

30 
 

200 
 

35 
 

250 
 

40 
 

305 
 

45 
 

360 

50 425 

(*Spacing shown is based on level terrain: adjustment factors are required for segments with grades) 
Source: Derived from Exhibit 3-1 (Pg.112) (Stopping Sight Distance) from AASHTO A Policy on 
Geometric Design of Highways and Streets, 2001 

Sidewalks and Multi-Use Paths 

 
Generally, the municipality shall require a sidewalk or multi-use (also referred to as shared 
use) path along at least one side of new streets for all developments except those along 
Unpaved Roads.  The determination as to type of path or walk and need for placement on 
one or both sides shall be as determined by the Town Engineer as indicated below based 
on potential areas or facilities being served, traffic volumes, and interconnectivity with the 
overall Colchester Bicycle Pedestrian Plan and Official Map.   
 
The minimum width of concrete sidewalks shall be five feet (5') and the minimum width of 
pavement for multi-use paths shall normally be ten feet (10').  See Typical Roadway Cross 
Section (Appendix B) for exceptions.  Multi-use paths shall be designed in accordance with 
the latest edition of the AASHTO Guide for the Development of Bicycle Facilities, the 
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Vermont Pedestrian and Bicycle Facility Planning and Design Manual, and Figure 3.17.   
 
Multi-use paths are required on all Minor Collector, Commercial/Industrial and Residential 
streets that exist within the planning corridors identified on the Colchester Bicycle 
Pedestrian Plan and Official Map.  Multi-use paths shall also be required on streets outside 
these planning corridors when projected daily traffic volumes exceed one thousand (1,000) 
vehicles per day.  Determination for placement of sidewalk or path along both sides shall 
be based on access needs and appropriate spacing or placement for crossings.  For 
plowing and other maintenance purposes, paths and sidewalks shall be constructed in 
complete block segments, to the extent practical.  Sidewalks shall be constructed 
continuous between public streets with no breaks at residential, commercial, or industrial 
drives.  Sidewalks shall only break where there is an intersection with a public road.  Refer 
to Figure 3.7 for increased sidewalk thicknesses at driveway crossings and Figures 3.15 
and 3.16, for various sidewalk ramp typicals. 

Cul-de-Sac Streets 

 
A cul-de-sac is a street terminating in a turn-around at one end.  Cul-de-sac streets shall 
not be permitted, except where it is demonstrated that there is no other practical 
alternative.  If a cul-de-sac is proposed, the length of a cul-de-sac street shall not exceed 
ten times the minimum required lot frontage for the district(s) involved.  In no case shall a 
cul-de-sac exceed a total of one thousand five hundred feet (1,500’) in length.  All dead-
end streets shall have a turn around.  The turn-around on a dead-end street (cul-de-sac) 
shall be of a “Y-Type” design (see Figure 3.5) or a “L-Type” design (See Figure 3.6).   

Driveways 

 
Only one driveway per lot is permitted unless more are approved by the Public Works 
Department.  More than one driveway may be approved in cases where public traffic 
circulation patterns or safety will be enhanced.   All road pavement cuts in existing roads 
shall be performed in accordance with Chapter 13 of the Town of Colchester ordinances 
entitled Streets and Sidewalks.  Driveway aprons accessing paved streets shall be either 
asphalt or concrete. 
 
Any access serving five (5) or more residential dwellings; or other residential, retail, 
commercial and/or industrial access deemed by the Public Works Director to benefit the 
public’s health, safety and general welfare, shall be developed and constructed in 
accordance with these Public Works Specifications. 
 
Return radii and driveway width shall be minimum necessary to accommodate the Towns 
fire equipment and appropriate design vehicle for anticipated use. 
 
It is the Town's intent to limit the number of traffic conflict locations and maximize safety of 
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the traveling public by reviewing and implementing access management practices.  
 
Unless a shared driveway is proposed, driveways shall be located as far apart as possible. 
 
Before approval is granted for the location and size of new or reconstructed driveways, the 
town will review and consider the following in an effort to enhance access management.  

 
 Minimizing the number of access points  
 Spacing of access points   
 Potential for shared access with adjoining properties   
 Size of lot and ability to provide access   
 Grades of access and roadway   
 Pedestrian traffic   
 Speed of roadway   
 Number of traffic lanes and shoulder width   
 Proximity to adjacent intersection (see Figure 3.11)   
 Traffic volumes   
 Sight distance (see Figure 3.13)  

Parking Lots 

 
The design and construction of parking lots are regulated by the Town’s Zoning and 
Subdivision Regulation, and Colchester Code of Ordinances, Chapter 7.  Nothing in these 
standards shall be interpreted to mean that any parking lot or portion thereof is a public 
street.  

Easements 

 
Easements for gas, telephone, electric, cable television. and private utilities, should be 
located outside the street right-of-way where possible.  All utilities shall be underground. 
Easements within the public street right-of-way of sufficient width shall be provided at 
locations acceptable to the Public Works Director.  Typical easement widths shall be 20 
feet, but may vary depending on site specific conditions.  Where easements within the 
public street right-of-way are necessary a Quitclaim Easement Deed for Private Utility and 
Maintenance Agreement prepared by the Town shall be utilized.     
 
The Developer must ensure access to all stormwater treatment practices at the site for the 
purpose of inspection and repair by securing all of the access and maintenance easements 
needed on a permanent basis.  This may include easements benefiting individuals or 
Homeowner’s/Condominium Associations.  A Stormwater Maintenance Agreement may 
also be required for private stormwater infrastructure.   
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D. STORMWATER BASIS OF DESIGN 

 
Stormwater systems include driveway culverts, catch basins, ditches, swales, stormwater 
pipes and stormwater ponds and detention basins.  Sizing of stormwater drainage systems 
shall be based on detailed calculations of stormwater flows prepared by a Professional 
Engineer licensed in the State of Vermont.  The stormwater treatment facilities located 
outside of public rights of way shall be the maintenance responsibility of the property 
owner, developer, or controlling agency.   To the extent practical, stormwater treatment 
facilities necessary to treat runoff generated by or on public lands or facilities shall be 
treated within public rights of way and stormwater treatment necessary to treat runoff 
generated by or on private lands shall be treated outside of public rights of way. 

E. ROADWAY BASIS OF DESIGN 

 
The design of roadway underdrains and gravel base depth for roadways required to meet 
the Special Section cross-section shall be completed as required to effectively maintain the 
road subbase in a dry condition and to support the proposed traffic loading based on site-
specific soil characteristics, seasonal groundwater elevations, etc.  Soil characteristics such 
as load bearing capacity, moisture content and expansiveness, along with estimated 
equivalent single axel load values (ESALs) for the proposed new roadway shall be 
considered in determining the minimum depth of gravel base material to be used in the 
special section.  Once the minimum depth of gravel base is determined, the minimum 
depth of the underdrain system shall be calculated based on the subgrade soil 
characteristics including the coefficient of permeability and the seasonal high groundwater 
elevation to ensure that the gravel base material remains dry across the entire cross-
section of the roadway.  If engineered products are to be used for base stabilization, 
moisture barrier, moisture transportation etc., manufacturer’s literature shall be submitted 
to the Town Engineer for review along with the design calculations.  If necessary the Town 
may require an independent, third-party review of the submittal to determine the 
acceptability of the design, with the cost of the review to be borne by the Developer. 

1.3 ENGINEERING PLANS 

 
At each stage of a project's development, engineering plans and documentation are 
required to determine project compliance with Municipal standards.  The level of 
engineering detail required for approval generally increases with each stage of 
development approval.  All engineering plans or documentation of an engineering nature 
submitted to the Town must be prepared by a Professional Engineer licensed in the State 
of Vermont. 

1.4 DEVELOPMENT TRAFFIC STUDIES 

 
One of the issues requiring resolution in the development of all projects is traffic access.  
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The following guideline has been developed to assist in determining the need for and 
adequacy of traffic studies and impacts. 
 
A complete traffic study will be required for all commercial and industrial developments 
and/or expansions and for any residential project with 10 or more living units.  All projects 
regardless of type or size will require a sight distance and safety analysis.  Because each 
project is unique, the Municipality reserves the right to modify the guidelines accordingly. 
 

 1. The scope of the study shall include the impacts of project driveways 
and intersections, adjacent signalized and unsignalized intersections, 
and other locations as stipulated by the Town Engineer. 

 
 2. The analysis periods shall be 

 a. Base year - time of project or major phase completion. 
 b. Planning year 

 (1) If the project is fully completed in the base year - base 
year plus five years. 

 (2) If the project is not fully completed in the base year - 
base year plus up to ten (10) years or year of final 
completion, whichever is longer. 

 
 3. Study content 

 a. Listings of project development characteristics, trip generation 
rates, and related travel patterns. 

 b. Tabular summaries of existing, development, and combined 
vehicular volumes for the analysis periods. 

 c. Documented warrant evaluations for: 
 (1) Geometric needs including but not limited to right-turn 

lanes, left-turn lanes, radii, etc., in terms of 30th highest 
hour volumes. 

 (2) Signal needs in terms of average weekday volumes. 
      d. Traffic performance evaluations for all study locations in terms 

of 30th highest hour volumes for the selected analysis periods. 
 (1) Numerical measures of capacity. 
 (2) Level of service descriptions, delay and gap 

calculations. 
 e. Study of proposed driveway(s) features 

 (1) Sight distances 
 (2) Non-interfering approach speeds on the intersecting 

street or road. 
 (3) Acceptable spacing with respect to adjacent 

intersections and/or major driveways.  
 (4) Recommend driveway configuration in terms of number 
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and use of lanes, lane widths, and edge of pavement 
designs. 

      f. Safety evaluation on main roadway or intersection at project 
driveway(s). 

 (1) Summary of accident characteristics for the past five 
years by: 

 a:  Cause 
 b:  Type 
 c:  Severity 

 (2) Comparison of actual and critical accident rates. 
 a:  Roadway - accidents per 1,000,000 vehicle miles. 

b:  Intersection - accidents per 1,000,000 incoming 
vehicles. 

 (3) Recommend improvements for any accident-prone        
locations. 

 (4) Evaluation of existing geometrics and alignment with 
respect to both vehicles and pedestrian safety and level 
of service. 

 4. Summary of any recommended geometric and/or control 
improvements to provide proper traffic performance and safety. 

 5. Miscellaneous items as requested by the Development Review Board 
including but not limited to. 

 a. Facilities for pedestrians, bicyclists, and/or handicapped 
persons. 

 b. Evaluation of internal circulation. 
   c. Parking requirements. 
   d. TDM Measures. 
   e. Hours of Operation, number of employees, and time of shifts 

and number of employees per shift. 

1.5 PROTECTION OF WORK PERSONNEL AND THE PUBLIC 

 
Work personnel and the public shall be protected by the Contractor, from any and all 
hazards connected with the construction work.  All construction activities, materials, or 
equipment within the working limits of the public right of way are to be guarded by the use 
of adequate barricades or flag persons.  All barricades left in position overnight are to be 
properly lighted.  When work narrows the useable pavement, flag persons shall be 
employed to aid the flow of traffic so that there will be no undue delays.  The Contractor 
shall be held responsible for the safety of all work persons and the general public and all 
damages to property otherwise growing out of a failure on the part of the Contractor to 
protect persons or property from the hazard of construction activities, materials, or 
equipment at any time of the day or night within the working area.  All work shall be in 
conformance to applicable VOSHA regulations. 
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1.6 PROTECTION AND REPAIR OF EXISTING UTILITIES 

 
The Contractor shall notify Dig-Safe prior to any excavation in the public right of way or 
utility easement limits, and otherwise comply with all permit requirements as defined in 
Chapter 13 of the Town of Colchester ordinances entitled Streets and Sidewalks.  
Wherever culverts, sewers, drains, manholes, catch basin connections, water mains, valve 
chambers, electric conduits, telephone conduits, utility poles, overhead lines or other 
existing facilities are encountered they shall be protected and firmly supported by the 
Contractor at his/her own expense, by methods approved by the authority having control of 
the above or below ground structure, until excavation is backfilled and the existing 
structures are made secure.  Injury to any such structures caused by or resulting from the 
Contractor's operations shall be repaired at the Contractor's expense within a time period 
that will not place an unreasonable burden on the users.  The authority having charge of 
any particular underground structure shall be notified promptly of injury to its structure. 
 
The Town of Colchester and the Champlain Water District are not members of Dig-Safe 
and shall be contacted directly for field verification of their utility locations. 

1.7 RECONSTRUCTION OF EXISTING UTILITIES 

 
In case it shall become necessary to remove or reconstruct any water main, sewer main, 
storm sewer, electric conduit, telephone conduit, any connections thereto, or any 
appurtenant structures, approval for relocation shall be obtained from the appropriate party 
prior to relocation.  The Contractor shall be responsible for the work and for providing 
notice to users before interrupting service.  Unless specifically provided for by written 
agreement, reconstruction of the utilities shall be at the Contractor's expense.  In no case 
shall the Contractor move, change or repair any water main, sewer main, storm drain, 
electric conduit, telephone conduit, or any underground cables, conduits or structures, 
without permission of the Municipality and the utility owner and until they are satisfied that 
adequate warning to the users has been provided.  

1.8 PERMITS 

 
It shall be the Developer and the Developer’s Contractor's responsibility to obtain all 
federal, state, regional, local or utility company permits necessary for the construction of 
the project prior to initiation of construction.  The Contractor is also responsible for having 
copies of said permits on site at all times and for maintaining these permits in force during 
the length of the contract and for taking all required actions to comply with the content of 
the permits. 

1.9 WORK OUTSIDE OWNED PROPERTY LIMITS OR WITHIN PUBLIC RIGHTS OF 
WAY 
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The Contractor shall not, without written consent of a property owner enter or occupy with 
persons, tools, materials, or equipment, any private land without written consent of the 
property owner.  In a similar manner, no excavation shall take place within the public right 
of way without first obtaining authorization from the Municipality or State, as applicable. 

1.10 SUPERVISORS ON THE JOB SITE 

 
The Contractor shall be responsible for ensuring that there is a supervisor or responsible 
individual with the authority to make decisions for the Contractor under his/her direct 
employ on the job site at all times that construction is underway, whether or not the 
construction is being accomplished by a prime Contractor or subcontractors hired by a 
prime Contractor. 

1.11 MAINTENANCE AND PROTECTION OF TRAFFIC 

 
The Contractor shall provide uniformed traffic officer or flag persons necessary to maintain 
safe and adequate traffic flow.   
 
The Contractor shall, as conditions warrant, employ flag persons at any location on the 
project where his/her equipment or construction operations are such that they will in any 
manner interfere with the movement or safety of the traveling public within a public right-of- 
way.   
 
All flaggers employed by the Contractor shall have completed a four-hour flagger training 
course given by a certified instructor within the last twenty-four months and shall have 
proof of said certification while conducting flagging operations.   
 
The cost of uniformed traffic officer services deemed necessary by the Municipality, Town 
Engineer, Public Works Director, or Police Department shall be paid for by the Contractor. 
 
The employment or presence of traffic flag persons or uniformed officer does not relieve 
the Contractor of responsibility or liability. 
 
The Contractor shall obtain written approval from the Public Works Director or the Chief of 
Police, and notify same as well as Fire, Rescue, and School Departments at least 48 hours 
in advance of any need to close streets.  The Contractor shall work with the Municipality to 
establish a suitable alternate route, and shall at his/her own expense, provide and maintain 
suitable marked and well-lighted detour signs. 
 
Construction approach signs shall appear at each end of the construction site along the 
public highway and on all intersecting public highways.  The exact placement of any sign 
will depend upon the alignment of the highway and the character of the roadside.  The 
location, measurements, and minimum spacing shall comply with VTrans E Series 
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Standard Drawings. 
 
The design of the signs shall conform to the standards prescribed in the Manual on 
Uniform Traffic Control Devices prepared by the National Joint Committee on Uniform 
Traffic Control Devices. 
 
The signs shall be in place at the time the project officially commences.  Each sign shall be 
erected in a neat and workmanlike manner and shall be maintained by the Contractor. 
 
On certain projects, the contractor/developer will be required to submit and maintain a 
Traffic Control Plan.  The need for the project Traffic Control Plan will be determined by the 
Town Engineer based on, but not limited to the following: 
 

 Traffic Counts 
 Accident History 
 Location 
 Project Duration 
 Past Experience 

 
When a Traffic Control Plan is determined to be required it shall be prepared and 
submitted to the Public Works Director two weeks prior to construction.  The plans shall 
include an overall site plan indicating adjacent streets, anticipated truck routes, any weight 
limited roadways, hours of operation and emergency contact information.  The Traffic 
Control Plan shall indicate all traffic diversions and methods used such as cones, barrels, 
etc. utilized to channel traffic.  Refer to the Manual on Uniform Traffic Control Devices for 
appropriated methods and devices. 

1.12 TESTING AND INSPECTION REQUIREMENTS 

A. GENERAL 

 
Proper construction requires accurate construction layout and control, field verification of 
materials and technique.  All projects require inspection by an engineer or inspector 
experienced in the area of construction to be undertaken based upon the following 
minimum inspection efforts: 
 

General site improvements  4 hours/week 
Sewer line installation   2 hours/day 
Water line installation   2 hours/day 
Storm line/structure installation  2 hours/day 
Embankment installation   2 hours/day 
Roadway base installation   2 hours/day 
Paving operations    Constant 
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Erosion Controls    Weekly and after each rain event 
and in accordance with the 
approved EC plan. 

 
Field revisions necessitated by the conditions of the site must be approved by the 
Design/Project Engineer and the Town Engineer prior to acceptance of the completed 
work. 
 
The sampling and testing of all materials to be used in the construction of the project is the 
responsibility of the project developer.  The Design/Project Engineer must establish 
sufficient lead-time to review this information with the Building Inspector for conformance 
with these specifications and standards and to acquire the necessary approvals of 
materials prior to placement. 
 
Upon completion of the construction, the Design/Project Engineer shall certify that required 
testing and inspection has been conducted, that the improvements inspected are in full 
conformance with the approved plans and specifications, and that the entire project is in 
reasonable conformance with the approved plans and specifications.  The certification shall 
include copies of all test reports as required in these specifications and standards. No 
inspection performed by the Town shall in any way, relieve the Design/Project Engineer of 
their responsibility to fulfill the inspection requirements as outlined in these specifications, 
and certify as required. A completed Project Certification Form (Appendix E) is required 
prior to the acceptance of the project by the Municipality. 
 
A final walk-through inspection will be made of the project by the Developer, Contractor, 
Design/Project Engineer, Town Engineer and Building Inspector. 
 
When the final walk-through inspection is complete, all deficiencies corrected, record 
drawings accepted, and the project certification is received, the Municipality will accept the 
construction and a warranty period will begin. 

B. ROAD INSPECTION SCHEDULE 

 
A sample of all subgrade, subbase and base materials will be tested by a testing lab 
approved by the Municipality in accordance with these Specifications.  Sieve analyses and 
compaction tests (ASTM D1557 / AASHTO T180, Method A (Modified Proctor)) shall be 
performed on all materials. Sufficient time shall be allocated between submittal of material 
for testing and placement of the material.   

 
Field density determinations for subgrade, subbase and base material placed will be made 
in accordance with AASHTO Standard Methods of Test, T-191 (sand cone method), T-238 
(nuclear method).  Field moisture determinations will be made in accordance with AASHTO 
Standard Method of Test T-180, or measured in accordance with AASHTO T-239 (nuclear 
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method).  Provide at least the following tests to the approval of the Design/Project 
Engineer; at paved areas, at least one field density test for every 10,000 sq. ft. of paved 
area, but not less than three (3) tests; in each compacted fill layer, one field density test for 
every 200 cubic yards of fill material placed, but not less than one per lift.  The 
responsibility and payment for testing shall be the Developer's. 
 
In addition to the above referenced AASHTO Standard Methods of Test, a fully loaded 
tandem dump truck with a total weight not less than 24 tons shall be driven over the 
compacted subgrade in the presence of the Design/Project Engineer and the depression 
left by the truck wheels shall be used to make a judgment on the acceptability or 
unacceptability of the subgrade. 
 
If, in the Design/Project Engineer’s opinion based on field investigations and reports from 
the testing laboratory, subgrade or fills, which have been placed, are below specified 
density, provide additional compacting and testing under the provisions of these 
specifications. 
 
The Municipality will be notified 24 hours in advance of the construction of any and all 
roads at the following phases of construction. Failure to provide required notices may result 
in non-acceptance of the completed improvements.   
 

- Preparation of subgrade; 
- Installation of subbase and base material; 
- Completion of finished grading; 
- During the placement of the base coat of asphalt; 
- During and after the placement of the topcoat of asphalt; 
- Placement of curbs, sidewalks and driveway aprons. 

 
A final inspection will be made after the completion of all roads, curbs, driveways, 
sidewalks, bicycle paths and setting of all pins and monuments for lots and street rights-of-
way.  The following roadway general checklist will be used at final inspection: 
 

- Conformance with horizontal alignment and vertical grades as shown on the 
approved plan; 

- Settlement, depression, or imperfections in finish surface; 
- Seeding and erosion control on cut and fill slopes; 
- Surface drainage (during rainstorm); 
- General appearance; 
- Material testing results, lab reports, and record drawing complete and on file. 

C. UTILITY SYSTEMS 

 
No backfilling of trenches shall occur until the installation of pipelines and structures have 
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been inspected and approved by the Design/Project Engineer. The Municipality will be 
notified 24 hours in advance of any backfilling operations. Failure to provide required 
notices may result in non-acceptance of the completed improvements.   
 
Field density determinations for all backfill material will be made in accordance with 
AASHTO Standard Methods of Test, T-191 (sand cone method), T-238 (nuclear method).  
Field moisture determinations will be made in accordance with AASHTO Standard Method 
of Test T-180, or measured in accordance with AASHTO T-239 (nuclear method).  Provide 
at least the following tests to the approval of the Design/Project Engineer; at paved areas, 
at least three (3) field density tests for every 150 linear feet of trench or fraction thereof; at 
unpaved areas, at least three (3) field density tests for every 300 linear feet of trench or 
fraction thereof.  The responsibility and payment for testing shall be the Developer's. 
 
All facilities will be inspected upon completion of the project using the following checklist: 

 
- Catch basins, manholes, other structures and pipelines clean; 
- Ditches and outlets clean; 
- Erosion control measures completed; 
- General appearance; and 
- Material testing results, lab reports, manufacturer’s certificates, and record 

drawings complete and on file. 
 
The testing requirements for these facilities are included in their individual section of this 
document. 
 

1.13 SUBMITTAL OF RECORD DRAWINGS 

A. GENERAL 

 
Record drawings shall be produced for all construction projects and should include the 
following information. 

Roads 

 
Accurate locations and elevations of all streets and storm drain lines, culverts, and other 
facilities; including: 
 

- Width of pavement from curb to curb or shoulder to shoulder; 
- Right of way dimensions for streets;  
- Width of sidewalk and bike paths; 
- Location of driveways; 
- Location and size of planter islands, if any; 
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- Typical cross-section of streets as installed; 
- Location of electric and telephone lines, structures and poles; 
- Street monuments. 

Water 

 
Accurate locations of all water lines. 
 
Measurement to within 1/2' from all valves and curb stops, from permanent fixtures such as 
telephone poles, hydrants, buildings, transformers, etc., along with depths of waterlines.  
Three point minimum tie measurements are required. 
 
All curb boxes will be marked with stakes or PVC pipe so Contractors can easily locate 
them before building services are connected. 

Sewer 

 
Accurate locations of all sewer lines and clean-outs. 
 
Accurate measurements to all service wyes for building connections (shown on tie 
drawings.) 
 
Location of building connections at property line and depth and location of all manholes 
(shown on tie drawings). 
 
Invert and manhole cover elevations, distances between manholes, size of pipe in 
manholes, and slope of pipe. 

Storm Drainage 

 
For storm drainage facilities, the following shall be shown: 
 
- Depth, size, location and type of all storm drain lines and culverts, including 

 under drains and services; 
- Location and elevations of all catch basins;  
- Location and details for all storm drainage facilities such as detention ponds; 
- Location of all drainage ways, water courses, etc; 

   

Traffic Signals and Street Lights 

 
Accurate locations of all street lights, conduits, junction boxes, controller boxes, strain 
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poles, mast arms, and power supply stanchions. 
 
Information shall include material types, sizes, and approximate depths.  Typical drawings 
may be used but must be supplemented with additional notes where changes from typical 
were required. 

Field Inspection 

After the initial set of record drawings have been submitted, there will be a field inspection 
by the Municipality to verify that all improvements have been installed in reasonable 
conformance with the approved Plans and these Specifications. 

Final Drawings 

 
Prior to final construction approval of the project by the Municipality, a final set of record 
drawings, including one set of Mylar reproducible prints (24”x36” or D-size) as well as 
copies in digital format (both AutoCAD drawing .dwg or transfer .dxf formats and raster 
image in .pdf format,) shall be submitted to the Municipality within 60 days of the 
completion of a project or project phase.  The final set of the project record drawings shall 
be stamped by the Design/Project Engineer.  The record drawings shall also contain a 
stamped and signed statement by a licensed Land Surveyor that all property corner 
makers have been set in accordance with the approved property plat. 

1.14 TRAFFIC AND ENGINEERING STUDY (SPEED STUDY) 

 
Prior to the acceptance of a street by the Town, the developer shall have a traffic and 
engineering study completed for the purpose of setting the posted speed limit and will also 
complete a stop sign warrant analysis.  Study shall also address any additional regulatory 
requirements such as no parking zones.  The developer shall present the prepared speed 
study and stop signal warrant analysis to the Town and allow for sufficient time to review 
the documents, appropriately warn the Select Board meeting and allow for the 60 day 
appeal process prior to acceptance of the road by the Town. 
 
Characteristics of the roadway shall be evaluated to determine the safe operating speed.  
These factors are categorized into six areas of evaluation: 
 
- Road surface characteristics, shoulder condition, grade, alignment, sight distance and 

identifying all required regulatory signage including a stop sign warrant analysis. 
- The 85-percentile speed and pace speed. 
- Roadside development and land use, and access characteristics. 
- Safe speed for curves or hazardous locations within the zone.  
- Parking practices and pedestrian activity. 
- Reported accident experience for a recent 12-month period (if 12-month period has 
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elapsed). 
 
The type and characteristics of the road under study will be the basis for the expected safe 
operating speed on the road.   Where speed studies to determine the 85-percentile speed 
are not feasible, then traffic-engineering literature will be the source material for satisfying 
evaluation under this section.  

1.15 OTHER MISCELLANEOUS REQUIREMENTS 

A. STUMP DISPOSAL 

 
On any project in which site development requires the removal of the tree stumps, the 
disposal of the stumps may be accomplished on the site.  On-site stump disposal plans 
shall be submitted to and approved by the Building Inspector. 
 
Such plan(s) shall show that the on-site disposal can be safely and effectively 
accomplished and will meet the following minimum guidelines: 
 1.   Disposal sites shall be located on nearly level to moderately sloping lands 

(slopes less than 12 percent). 
 2.  Disposal sites will not be located in or within 100 feet of flowing watercourses 

or streams or in actively eroding gullies. 
 3.  Disposal site shall not be located in flooded or flooding-prone lands, 

marshes, or other aquifer recharge areas. 
 4.   Stumps will be placed on the site in a single lift prior to backfilling.  When 

additional stumps are to be deposited on the same site, each successive 
layer or lift of stumps will be backfilled. 

 5.   Stumps deposited in drainage ways or depressions shall be backfilled and 
bermed so as to divert overland flows from the disposal area. 

 6.   A minimum of two feet (2') of overburden will be placed over all disposal 
sites. 

 7.   Disposal sites shall be located outside any planned development area of 
structures, utilities, parking areas, streets, etc. 

 8.  All disturbed surfaces shall be properly limed, fertilized, seeded, and mulched 
to provide for a stable, non-erosive, vegetated cover.  Specific seeding 
recommendations and lime or nutrient requirements will be based upon soil 
tests and site conditions on that location. 

1.16 OTHER REFERENCED STANDARDS 

 
Standard Specifications for Construction, State of Vermont, Agency of Transportation 
American Association of State Highway and Transportation Officials, (AASHTO) 
Transportation and Traffic Engineering Handbook, ITE 
American Society of Testing Materials Standards 
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American Water Works Association Standards 
American Concrete Institute Standards 
Water Pollution Control Federation Standards 
American Society of Civil Engineer Standards and Manuals of Practice 
American National Standards Institute 
National Plumbing Code 
National Electric Code 
Portland Cement Association Standards 
New England Water Works Association 
Ten States Standards on Water and Sewage 
American Public Works Association Standards 
VOSHA Safety and Health Standards 
New England Interstate Water Pollution Control Commission "Guides for the Design of  

Wastewater Treatment Works" 
Public Water Supply Regulations of the State of Vermont 
Vermont Storm Water Management Manual (Volumes I and II) 
Vermont Handbook for Soil Erosion and Sediment Control on Construction Sites 
 
 

END OF SECTION 
 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS                         
 
 

Colchester Public Works Standards                       Page 32 of 143 Amended November 12, 2019 

SECTION 2. EARTHWORK SPECIFICATIONS 

2.1 GENERAL 

 
This Section includes information regarding measures and materials for excavating, 
trenching, backfilling, and compacting as needed for the completion of grading and the 
installation of underground pipes, conduits, cables, wires or other utilities, manholes, catch 
basins, and appurtenances. 

2.2 EXCAVATION, BACKFILLING, AND COMPACTING 

A. DESCRIPTION 

 
This work includes excavating and site grading, (including the removal of slides), borrow 
pits, waterways, channels, intersections, approaches, steps in side-hill embankment areas, 
excavation of surfaces and pavements, excavating selected material found in the 
construction area for specific use in the construction; the construction and removal of 
detours shown on the plans or authorized by the Municipality, trimming and shaping of 
slopes, and disposing of all excavated material in accordance with these specifications and 
in reasonably close conformity with the lines, grades and typical cross sections shown on 
the plans or established by the Design/Project Engineer.  It shall include placing of material 
in embankments. 

B. QUALITY ASSURANCE 

 
Use adequate numbers of skilled workmen who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 
 
Use equipment adequate in size, capacity, and numbers to accomplish the work of this 
Section in a timely manner. 
 
The Contractor shall comply with requirements of governmental agencies having 
jurisdiction over various phases of the work. 

C. PRODUCTS 

Soil Materials Fill and Backfill 

 
Fill material is that material removed from excavations or imported from off-site borrow 
areas, predominantly granular, non-expansive soils free from roots and other deleterious 
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matter. 
Do not permit rocks having a dimension greater than 1" in the upper 12" of fill or 
embankment. 

D. EXECUTION 

Surface Conditions 

 
Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the Work.  Do not 
proceed until unsatisfactory conditions are corrected. 
 
Procedures 
 
Prior to the beginning of excavation, grading and embankment operations in any area, all 
necessary clearing and grubbing in that area shall have been completed. 
 
All slopes in cut and embankment sections, ditches and waterways, whether old or newly 
constructed, shall be satisfactorily cleaned and cleared of obstructions and left in a neat 
and trim condition.  Excavation shall be made in reasonably close conformity with the lines, 
grades and requirements indicated on the plans. 
 
The construction area shall be maintained so that it will be drained at all times.  Where 
traffic is maintained, care shall be exercised to keep the portion open to traffic in a 
satisfactory condition. 
 
All suitable material removed from excavation shall be used in the formation of 
embankments as indicated on the plans.   Any excavation that cannot be incorporated in 
embankments shall be disposed of. 
 
The Contractor shall be responsible for the stability of all constructed embankments and 
shall replace at his or her own expense any portions, which have become displaced. 
 
Borrow material shall not be placed until all suitable material has been excavated and 
placed in the embankments except when Sand Borrow or Granular Borrow is called for on 
the plans under embankments or used with material from excavation in making 
embankments.  
 
Excavation 
 
Any loose material resulting from breakage and slides shall be removed and disposed of in 
approved locations. 
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Excavation shall be sorted so that only clean non-frost susceptible soils are placed in 
embankments beneath the traveled way. 
 
Disposal of Surplus Material 
 
All surplus excavation and waste material shall be used to the extent possible to uniformly 
flatten slopes, or be deposited in such places within the project confines as may be 
indicated on the plans or as directed by the Design/Project Engineer.  Excavated material 
shall not be wasted except as shown on the plans.  Compaction requirements for surplus 
or waste material used to flatten slopes outside the embankment limits shown on the plans 
may be waived; however, placement procedures shall insure a stable fill slope. 
 
Embankments 
 
Preparation of Embankment Area - When embankments are to be made on a hillside, the 
slope of the original ground on which the embankments are to be constructed shall be 
stepped and properly drained as the fill is constructed. 
 
Use of Materials -  The excavated rock, ledge, boulders and stone, except where required 
in the construction of other items or otherwise directed, shall be used in the construction of 
embankments to the extent of the project requirements and, generally, shall be placed so 
as to form the base of an embankment. 

 
Frozen material shall not be used in the construction of embankments, nor shall the 
embankments or successive layers of the embankments be placed upon frozen material.  
Placement of material other than rock shall stop when the sustained air temperature, below 
32°F, prohibits the obtaining of the required compaction.  If the material is otherwise 
acceptable, it shall be stockpiled and reserved for future use when its condition is 
acceptable to the Design/Project Engineer for use in embankments. 
 
The Design/Project Engineer or Building Inspector may require certain select material from 
excavation or borrow to be used adjacent to structures to obtain the required compaction or 
to protect them from damage.   
 
When shown on the plans, certain portions of rock excavation may be reserved for special 
use such as rock fill, for embankment construction at locations below high water, or at 
locations susceptible to erosion. 
 
Procedure for Placing and Spreading -  When a road or an embankment is to be 
constructed across open water or across swampy, wet ground, the Contractor shall remove 
the full depth of any muck or other unsuitable soils and the first layer of the fill shall be rock 
or material meeting the requirements for Granular Borrow. 
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When trucks are used to place earth from excavation or borrow, the material shall be 
deposited on the layer of embankment being constructed, bladed or dozed into place, and 
shaped and compacted.  Dumping directly onto previously constructed layers will not be 
permitted. 
 
Embankments of either earth or rock material shall be placed in horizontal layers of uniform 
thickness and across the full section width.  When it is impractical to construct a layer full 
width across an embankment, partial width layers may be authorized, providing the full 
width procedure is resumed as soon as practical.  Logs, stumps, waste material and 
oversized cobblestones or boulders shall not be placed within the structural embankment 
area.  They may be placed outside the structural embankment area at approved locations 
or when authorized, disposed of as surplus material.  Initial layers shall begin at the 
deepest part of the fill.  Except for the first layer of fill over swampy ground and cleared 
areas, the loose layer thickness shall be limited to 8 inches.  When conditions necessitate, 
the Design/Project Engineer may authorize layers in excess of 8 inches but not more than 
24 inches.  The Contractor will, at his or her expense, make all necessary excavations up 
to two feet deep so that the Design/Project Engineer or Building Inspector can determine 
moisture, density and stability. 
 
Effective spreading equipment shall be used on each layer to obtain uniform thickness.  
Cobblestones or boulders having a least dimension greater than the loose layer thickness 
being placed shall be removed prior to compaction.  Each layer shall be compacted as 
specified, and, if necessary, stabilized prior to a successive layer being placed.  Each layer 
shall be kept crowned to shed water.  As the compaction of each layer progresses, 
continuous leveling and manipulating will be required to assure uniform density, a uniform 
and satisfactory moisture content, and acceptable stability.  The last lift constructed each 
day shall be graded, crowned and rolled to insure adequate drainage. 
 
When AASHTO Soil Classification A4, A5, A6 or A7 cohesive soils have excess moisture 
and cannot effectively be air dried or dried by manipulation, The Contractor may layer or 
mix the material with dry AASHTO Soil Classification A1, A2 or A3 granular soils in order to 
obtain acceptable compaction and stability.  The Contractor is responsible for making 
prudent use of available granular excavation from the project prior to being authorized the 
use of Granular Borrow.  The combined loose thickness of mixed or layered materials prior 
to compaction shall not exceed 16 inches. 
 
If, during the construction of the embankments, serious bulging, cracking or unstable 
movement occurs, the placing of the fill material shall be stopped, retarded, or corrected to 
allow the material to stabilize.  Generally, rutting, rolling, shoving or other displacement in 
excess of 6 inches under the action of construction equipment will be considered evidence 
of stability problems. 
 
Each layer between the design embankment limits shown on the plans shall be uniformly 
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compacted by the use of compaction equipment.  Each layer shall be compacted to not 
less than 95% of material's maximum dry density determined by ASTM D1557 / AASHTO 
T180 Method A (Modified Proctor) test.  Field density determination will be made in 
accordance with AASHTO Standard Methods of Test, T-191 (sand cone method), T-238 
(nuclear method).  Field moisture determination will be made in accordance with AASHTO 
Standard Method of Test T180, or measured in accordance with AASHTO T-239 (nuclear 
method).  Locations within the embankment limits where waste materials have been placed 
shall be compacted to the extent that stability is assured. 
 
Provide at least the following tests to the approval of the Design/Project Engineer; in each 
compacted embankment layer, one field density test for every 200 cubic yards of fill 
material placed, but not less than one per lift.  The responsibility and payment for testing 
shall be the Developer's. 

 
All fill material shall be compacted at, a moisture content suitable for obtaining the required 
density.  In no case, shall the moisture content in each layer under construction be more 
than two percent above the optimum moisture content, and shall be less than that quantity 
that will cause the embankment to become unstable during compaction.  Sponginess, 
shoving or other displacement under heavy equipment shall be considered evidence that 
an engineered solution is necessary within the area affected to stop or retard the instability 
and allow the material to stabilize. 

 
When moisture content of the material in the layer under construction is less than the 
amount necessary to obtain satisfactory compaction by mechanical compaction methods, 
water shall be added by pressure distributors or other approved equipment; water may also 
be added in excavation or borrow pits.  The water shall be uniformly and thoroughly 
incorporated into the soil by disking, harrowing, blading or by other approved methods.  
This manipulation may be omitted for sands and gravels.  When the moisture content of 
the material is in excess of two percent above the optimum moisture content, dry material 
shall be thoroughly incorporated into the wet material, or the wet material shall be aerated 
by disking, harrowing, blading, rotary mixing, or by other approved methods; or compaction 
of the layer of wet material shall be deferred until the layer has dried to the required 
moisture content by evaporation. 
 
The density requirements will not apply to those portions of embankments constructed of 
material so coarse that it cannot by satisfactorily tested with conventional density testing 
apparatus.  Material having a gradation with more than 35 percent retained on the No. 4 
sieve will, generally, be considered too coarse for conventional density testing.   
 
In areas inaccessible to power rolling, the embankment material shall be placed in uniform 
horizontal layers of not more than six inches in depth and compacted by means of 
approved mechanical tampers to the density requirements herein specified.  The use of 
hand tamps will not be permitted. 
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2.3 TRENCHING, BACKFILLING, AND COMPACTING 

A. DESCRIPTION 

 
Work included:  Trench, backfill, and compact as specified herein and as needed for 
installation of underground pipes, conduits, cables, wires or other utilities, manholes, catch 
basins, associated with the Work. 

B. QUALITY ASSURANCE  

 
Use adequate numbers of skilled workmen who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 
 
Use equipment adequate in size, capacity, and numbers to accomplish the work in a timely 
manner. 
 
The Contractor shall comply with requirements of governmental agencies having 
jurisdiction. 

C. PRODUCTS 

 
Soil Materials Fill and Backfill   
 
Provide soil materials free from organic matter and deleterious substances, containing no 
rocks or lumps over 6" in greatest dimension, and with no more than 15% of the rocks or 
lumps larger than 2-3/8" in their greatest dimension. 
 
Fill material is subject to approval and is that material removed from excavations or 
imported from off-site borrow areas, predominantly granular, non-expansive soil free from 
roots and other deleterious matter. 
 
Do not permit rocks having a dimension greater than 1" in the upper 12" of fill. 
 
Cohesionless material used for backfill:  Provide sand free from organic material and other 
foreign matter, and as approved by the Design/Project Engineer. 
 
Other Materials 
 
Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the Design/Project 
Engineer. 
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D. EXECUTION 

 
Surface Conditions 
 
Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the Work.  Do not 
proceed until unsatisfactory conditions are corrected. 

 
Procedures 
 
Utilities: 
 
- The Contractor shall contact all utilities before excavating to verify the location of any 

underground lines.  The Contractor shall notify "Dig Safe" prior to any excavation.  The 
Town of Colchester and the Champlain Water District are not members of Dig Safe 
and shall be contacted directly for field verification of their utility locations. 

 
- Unless shown to be removed, protect active utility lines shown on the drawings or 

otherwise made known to the Contractor prior to trenching. If damaged, the Contractor 
shall repair or replace at no cost to the Utility. 

 
- If active utility lines are encountered, and are not shown on the Drawings or otherwise 

made known to the Contractor, promptly take necessary steps to assure that service is 
not interrupted. 

 
- If service is interrupted as a result of work under this Section, immediately restore 

service by repairing the damaged utility. 
 
- If the existing utilities are found to interfere with the permanent facilities being 

constructed under this Section, immediately notify the Design/Project Engineer and 
Building Inspector. 

 
- Do not proceed with permanent relocation of utilities until written approval is received 

from the Municipality. 
 
Protection of persons and property: 

 
-     Barricade open holes and depressions occurring as part of the Work, and post 

warning lights on property adjacent to or with public access. 
 
Dewatering: 
 
- Remove all water, including rainwater, encountered during trench and sub-structure 
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work to an approved location by pumps, drains, and other approved methods.  
Dewatering water is not allowed to enter public sanitary or storm sewer lines or private 
sanitary or storm sewer lines that ultimately connect to public sanitary or storm sewer 
systems. 

 
- Keep trenches and site construction area free from water. 
 
Use means necessary to prevent dust from becoming a nuisance to the public, to 
neighbors, and to other work being performed on or near the site. 
 
Maintain access to adjacent areas at all times. 
 
Trenching 
 
Comply with pertinent provisions of this Section.   
 
Provide sheeting and shoring necessary for protecting of the Work and for the safety of 
personnel. 
 
- Prior to backfilling, remove all sheeting. 
 
- Do not permit sheeting to remain in the trenches except when, in the opinion of the 

Design/Project Engineer and Building Inspector, field conditions or the type of sheeting 
or methods of construction such as use of concrete bedding are such as to make 
removal of sheeting impracticable.  In such cases, the Design/Project Engineer and 
Building Inspector may permit portions of sheeting to be cut off and remain in the 
trench. 

 
Open Cut: 
 
- Directional Drill or Jack and Bore for all new pipelines under existing paved Municipal 

roads or streets. 
 
- If conditions at the site prevent directional drilling or jacking and boring operations, and 

if approved by the Public Works Director, trenching may be used. 
 

- Short sections of a trench may be tunneled if, in the opinion of the Town Engineer, the 
pipe can be installed safely and backfill can be compacted properly into such tunnel. 

 
- Where it becomes necessary to excavate beyond the limits of normal excavation lines 

in order to remove boulders or other interfering objects, backfill the voids remaining 
after removal of the objects as directed by the Design/Project Engineer. 
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- When the void is below the subgrade for the pipe or utility bedding, use suitable earth 
materials and compact to the relative density directed by the Design/Project Engineer, 
but in no case to a relative density less than 90%. 

 
- When the void is in the side of the pipe or utility trench, use suitable earth or sand 

compacted or consolidated as approved by the Design/Project Engineer, but in no case 
to a relative density less than 80%. 

 
- Remove boulders and other interfering objects, and backfill voids left by such removals. 
 
- Excavating for appurtenances 
 

- Excavate for manholes and similar structures to a distance sufficient to leave at 
least 12" clear between outer surfaces and the embankment or shoring that may be 
used to hold and protect the banks. 

 
- Over depth excavation beyond such appurtenances that has not been directed will 

be considered unauthorized.  Fill with sand, gravel, or high slump concrete as 
approved by the Design/Project Engineer. 

 
Trench shall be kept to the minimum width necessary for proper installation of the utility, 
with sides as nearly vertical as possible.  Accurately grade the bottom to provide uniform 
bearing for the utility. 
 
Depressions: 
 
- Dig bell holes and depressions for joints after the trench has been graded.  Provide 

uniform bearing for the pipe on prepared bottom of the trench. 
 
- Except where rock is encountered, do not excavate below the depth indicated or 

specified. 
 
- Where rock is encountered, excavate rock to a minimum overdepth of 4" below the 

trench depth indicated or specified. 
 
Where trenching occurs in existing lawns, remove turf in sections and keep damp.  
Replace turf upon completion of the backfilling. 
 
Cover: 
 
- Provide minimum trench depth to maintain a minimum cover over the top of the 

installed utility item below the finish grade. 
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All areas 
- Sanitary sewers: 66" 
- Stormdrains:       48" 
- Waterlines:         72" 

 
Shallower depths may be permitted with the addition of trench insulation.  See details. 

 
Backfilling 
 
General: 
 
- Do not completely backfill trenches until required pressure and leakage tests have been 

performed, and until the utilities systems as installed conform to the requirements 
specified in the pertinent Sections of these Specifications. 

 
- Except as otherwise specified or directed for special conditions, backfill trenches to the 

ground surface with selected material approved by the Design/Project Engineer. 
 
- Reopen trenches, which have been improperly backfilled, to a depth as required for 

proper compaction.  Refill and compact as specified, or otherwise correct to the 
approval of the Design/Project Engineer. 

 
- Do not allow or cause any of the work performed or installed to be covered up or 

enclosed by work of this Section prior to required inspections, tests, and approvals. 
 
- Should any of the Work be so enclosed or covered up before it has been approved, 

uncover all such Work and, after approvals have been made, refill and compact as 
specified, all at no cost to the Municipality. 

 
Lower Portion of Trench: 
 
- Deposit approved backfill and bedding material in layers of 6" maximum thickness, and 

compact with suitable tampers to the density of the adjacent soil, or grade as specified 
herein, until there is a cover of not less than 24" over sewers and 12" over other utility 
lines. 

 
- Take special care in backfilling and bedding operations to not damage pipe and pipe 

coatings. 
 

Remainder of Trench: 
 
- Except for special materials for pavements, backfill the remainder of the trench with 

material free from stones larger than 6" or 1/2 the layered thickness, whichever is 
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smaller, in any dimension. 
 

- Deposit backfill material in layers not exceeding the thickness specified, and compact 
each layer to the minimum density approved by the Design/Project Engineer. 

 
Adjacent to Buildings: 
 
- Mechanically compact backfill within ten feet of buildings. 
 
Jetting: 
 
- Consolidation of backfill by jetting with water may be permitted, when specifically 

approved by the Town Engineer, in areas other than building and pavement areas. 
 
Pipe Jacking and Boring 
 
The Contractor will install steel pipe casings, tongue-and-groove reinforced concrete pipes, 
and steel pipes under existing roads or pavements by jacking or boring into place using 
materials and procedures defined in the CWD Standards Sections 34.00 through 36.00, 
Appendix A.   
 
Tunneling Operations  
 
The Contractor may, at his or her option, tunnel pipes into position using procedures 
approved by the Town Engineer. 
 
Field Quality Control 
 
The Design/Project Engineer will inspect and approve open cuts, trenches, jacking, boring 
and tunneling before installation of utilities for the following: 
 
- Assure that trenches are not backfilled until all tests have been completed; 
- Check backfilling for proper layer thickness and compaction; 
- Verify that test results conform to the specified requirements, and that sufficient tests 

are performed; 
- Assure that defective work is removed and properly replaced. 

2.4 CONTROLLED BLASTING, EARTH AND ROCK EXCAVATION 

A. DESCRIPTION OF WORK 

 
The work to be done under this section includes: 
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- Furnishing all labor, equipment, materials, and services, and performing operations 
required to excavate rock as specified utilizing controlled blasting techniques such that 
resulting ground vibrations are consistently maintained below the maximum levels 
specified in this Section. 

- Protecting new and existing construction, workers, owner, and the general public from 
damage or injury from improper handling of explosives, flyrock, and excessive ground 
vibrations. 

- Furnishing, installing, and implementing an audible warning system to indicate 
impending blasting and familiarizing workers, engineer, owner, and the general public 
with the system implemented. 

- Conducting blasting monitoring as required to excavate rock utilizing the blast 
monitoring procedures and equipment specified in this Section. 

B. DEFINITIONS 

 
Controlled blasting:  Shall be considered to mean excavation in rock in which the various 
elements of the blast, including hole size, position, alignment, depth, spacing, burden, 
charge size, distribution, and delay sequence are carefully controlled to excavate the rock 
to the desired lines with a relatively uniform surface and minimum overbreak and fracture 
of rock beyond the design excavation limits and to maintain resulting ground vibrations 
within specified limits. 
 
Earth:  All excavated materials not defined as rock. 
 
Flyrock:  Fractured rock propelled through the air resulting from blasting if not prevented by 
use of blasting mats. 
 
Geophone or vibration transducer:  A sensor used to monitor ground vibrations (particle 
velocity components). 
 
Grades or elevations:  The design vertical levels to which excavation shall be conducted 
and thereby define the design vertical limits of excavation.  The actual vertical limits of 
excavation will be determined by the amount of overbreak below the design grades after 
removal of overbreak and cleaning of the resulting rock surface as specified. 
 
Overbreak:  The excess amount of rock removed by and/or resulting from blasting outside 
beyond the A-line or below the design excavation grades indicated on the drawings. 
 
Peak particle velocity:  The maximum of any one of the three mutually perpendicular 
ground motion velocity components of a vibration measured in directions vertical, radial, 
and perpendicular to the vibration source. 
 
Rock:  Material which is geologically classified as intact, untransported rock, and requires 
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systematic drilling and blasting for removal.  Rock does not include boulders or loose rock 
fragments less than one (1) cubic yard in volume. 
 
Seismograph:  An instrument used to record the magnitude and frequency of ground 
vibrations sensed by a geophone. 

C. QUALITY ASSURANCE 

 
Qualifications 
 
The Contractor shall refer, in this specification section, to a qualified professional licensed 
blasting Contractor with a minimum of 5 years experience in the design, review, evaluation, 
and actual field experience in blasting operations.  The blasting Contractor shall design, 
supervise, and conduct test blasts until regular production controlled blast patterns are 
developed that produce the required performance specified hereinafter while meeting the 
requirements for vibrations control.  The Contractor shall assign an experienced, qualified 
Superintendent to be on the job site at all times to review the blasting operations and direct 
such changes in the blasting operation meeting the requirements of these Specifications.  
The Superintendent shall have a minimum of 5 years of experience in field blasting work. 
 
All blasting shall be conducted by persons qualified and experienced in drilling and 
controlled blasting procedures for rock excavation of the types required.  Persons 
responsible for blasting shall be licensed blasters in the State of Vermont and shall have 
had acceptable experience in similar excavations in rock and controlled blasting 
techniques.  The Contractor must submit a list of previous similar projects he or she and 
the field Superintendent have done.  Drillers shall have demonstrated proficiency in 
collaring and drilling holes precisely. 
 
Codes, Permits, and Regulations 
 
The Contractor shall comply with all applicable laws, rules, ordinances, and regulations of 
the Federal Govt., the State of Vermont, and the municipality governing the transportation, 
storage, handling, and the use of explosives.  The Contractor shall comply with the 
following regulations: 
 
- Vermont Department of Labor and Industry and the Vermont Agency of Human 

Services as promulgated by the Occupational Safety and Health Administration, United 
States Department of Labor, VOSHA Safety and Health Standards for Construction:  
"Subpart U-Blasting and the Use of Explosives" with amendments as of March 1, 1979, 
with any current revisions.   

- Code for the Manufacture, Transportation, Storage, and Use of Explosives and 
Blasting Agents (N.F.P.A. No. 495). 
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The Contractor shall obtain and pay for all permits and licenses required to complete the 
work of this Section. 
 
In case of conflict between regulations or between regulations and Specifications, the 
Contractor shall comply with the strictest applicable code, regulation, or Specifications. 

D. BLASTING LIMIT CRITERIA 

 
Peak Particle Velocity Limits 
 
The Contractor shall conduct all blasting in such a manner that the resulting peak particle 
velocity does not exceed 2.0 inch per second at the ground line adjacent to existing 
structures in the vicinity of the project. 
 
Blast Monitoring 
 
The Contractor shall monitor peak particle velocity resulting from all blast rounds fired for 
the project as required. 
 
The Contractor shall permit the Design/Project Engineer to utilize the Contractor's blast 
monitoring equipment to conduct a test calibration at any time during the blast monitoring. 
 
Blast Monitoring Reports 
 
Following each blast, a Blast Monitoring Report shall be submitted to the Design/Project 
Engineer within 24 hours of the blast as specified in this Section. 
 
Blast Monitoring Instrumentation 
 
All instrumentation proposed for use on the project shall have been calibrated within the 
previous six (6) months to a standard, which is traceable to the National Bureau of 
Standards. 
 
The Contractor shall cooperate with the Design/Project Engineer in permitting observation 
of the Contractor's drilling and loading procedures, as well as in providing detailed 
information on blasting operations. 
 
The Contractor shall be completely responsible for all damages resulting from the blasting 
operations and shall, as a minimum, take whatever measures are necessary to maintain 
peak particle velocities within the specified limits, and to minimize damage to rock left in 
place.  Modifications to blasting and excavation methods required to meet these 
requirements shall be undertaken at no cost to the Municipality. 
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E. SUBMITTALS 

 
Advance Submittals 
 
The Contractor shall submit the following information to the Design/Project Engineer and 
Building Inspector at least three (3) weeks prior to commencing drilling and blasting 
operations. 
 
Sequence of blasting rounds indicating the general method of developing excavations. 
 
Specifics of the proposed blasting procedures for round design to be implemented in each 
individual project area including control blasting technique(s) to be utilized to form the 
excavation perimeter:    
 
- Diameter, spacing, burden, depth, and orientation of each blast hole for each round 

design. 
- Nomenclature and amount (in terms of weight and number cartridges) of explosives 

and distribution of charge to be used within each hole, on each delay, and the total for 
the blast. 

- Nomenclature and type of detonators; delay pattern wiring diagram for the round:  type 
and capacity of firing source, size, type, and location of safety switches and lightning 
gap. 

- Type and location of stemming to be used in holes. 
- Calculations of anticipated vibration levels at nearest adjacent structure. 
 
Methods of matting or covering of the blast area in open excavations to prevent flyrock. 
 
Written evidence of the licensing, experience, and qualifications of the blasters who will be 
directly responsible for the loading of each shot and for firing it. 
 
Name and qualifications of the Superintendent responsible for directing the blasting.  This 
submittal shall document by project, lists and samples of blasting round design calculations 
that the Contractor and his or her personnel have the required experience in production 
and control blasting required to adequately and safely perform this work. 
 
Details of an audible advance signal system to be employed at the job site as a means of 
informing workers, engineer, owner and the general public that a blast is about to occur. 
 
List of instrumentation that the Contractor proposes to use to monitor vibrations. 
 
Recent calibration certificate(s) (within previous six (6) months) for the entire proposed 
blast monitoring instrumentation.  Calibration shall be over the required frequency 
response ranges specified for blast monitoring instrumentation and to a standard traceable 
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to the National Bureau of Standards. 
 
Submit a shop drawing indicating the location(s), limits, and details of initial test blast(s) 
proposed by the Contractor to define the relation between charge weight per delay and 
peak particle velocity level. 
  
Progress Submittals 
 
Within 24 hours following each blast, the Contractor shall submit to the Design/Project 
Engineer a Blast Monitoring Report.  Each Blast Monitoring Report shall include all of the 
following applicable items: 
 
- Report of Blast Monitoring including observer identification, location, time, date, charge 

weight per delay, total charge weight per blast, monitor instrumentation location and 
information, particle velocity readings. 

- Blast Monitoring Location Plan. 
- General Blast Round Design Data including blast pattern, charge weights, and 

distributions, other pertinent information, and location. 
- Copy of strip chart with calibration and monitoring record marked with the date, time, 

and location of the blast as well as the monitoring location. 
 
Prior to changing the approved blast round designs, the Design/Project Engineer and 
Building Inspector shall be informed in writing as to the nature of the change and the 
reasons therefore. Changes shall be subject to the approval of the Design/Project Engineer 
and Building Inspector.  Allow sufficient time for review. 
 
In the event that the Contractor's design round results in ground vibrations which exceed 
the blasting limit criteria specified in this Section, the Contractor shall immediately revise 
the round design appropriately and submit the revised round design to the Design/Project 
Engineer and Building Inspector for approval. 
 
Review by the Design/Project Engineer and Building Inspector of blast designs and 
techniques shall not relieve the Contractor of responsibility for the accuracy, adequacy, and 
safety of the blasting, exercising proper supervision and field judgment, and producing the 
results within the blasting limits required by these Specifications. 
 
The Contractor shall report to the Design/Project Engineer and Building Inspector in writing 
all blasting complaints received by the Contractor within 24 hours of receipt.  Each blast 
complainant, time received, date, and time of blast complained about, and a description of 
the circumstances, which led to the complaint. 
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F. JOB CONDITIONS 

 
Blasting 
 
The Contractor shall comply fully with codes, permits, and regulations for the 
transportation, storage, handling, and use of explosives. 

 
No blasting shall be permitted between the hours of 6:00 P.M. and 7:00 A.M., and all day 
Saturday, Sunday, and legal holidays.  The Contractor shall provide advanced warning 
prior to detonating a blast.  The means of warning shall be acceptable to the 
Design/Project Engineer and Building Inspector. 

 
Prior to construction, the Contractor shall have prepared by an independent consultant 
satisfactory to the Municipality, a survey of all existing structures and utilities on the site 
and within 500 feet of the site.  Said survey shall address the structural integrity of all 
existing structures and utilities.  Upon completion of blasting operations, the Contractor 
shall have prepared by the same independent agency, a survey addressing the structural 
integrity of the same structures and utilities.  
 
Vibration Control 
 
The Contractor shall monitor blasting vibrations for blast(s) during the course of the work 
as required. 
 
Blasting operations shall be controlled to conform with the requirements in this Section. 
 
If the data indicates that these requirements are not being met, take whatever measures 
are necessary including reducing the size of the charge, reducing the length of advance, 
covering, or matting blasts to reduce vibrations to below the maximum permissible levels 
specified. 
 
The Contractor shall install a signal system between the location of the blasting machine or 
switch and the monitoring instrument locations so instrument operators may be notified 
immediately prior to detonation.  The signal system shall be relocated whenever the 
instruments are moved. 
 
The Contractor shall be completely responsible for all damages resulting from the blasting 
operations and shall take whatever measures are necessary to maintain peak particle 
velocities within the specified limits, and to minimize damage to rock left in place.  
Modifications to blasting and excavation methods required to meet these requirements 
shall be undertaken at no additional cost to the Municipality. 
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G. SAFETY PRECAUTIONS 

 
Special Hazards 
 
The Contractor shall take all special precautions in handling, storage, and wiring necessary 
to prevent accidental detonation of charges by natural (e.g. thunder-storms) or manmade 
(e.g. power lines, transmitters) sources. 
 
Clearing the Danger Area Before Blasting 
 
No blasting shall be permitted until all personnel in the danger area have been removed to 
a place of safety.  A loud, audible, warning system shall be sounded before each blast.  
The Contractor shall familiarize all personnel on the project, the Engineer, Town, and the 
general public with the implemented system.  The danger area shall be patrolled before 
each blast to make certain that it has been completely cleared and guards shall be 
stationed to prevent entry until the area has been cleared by the blaster following the blast. 
 
Explosives shall be stored, handled, and employed in accordance with federal, state, and 
local regulations and in accordance with N.F.P.A. No. 495 as referenced above. 
 
No explosives, caps, detonators, or fuses shall be stored on the site during non-working 
hours until a permit has been obtained from the State and Municipality and submitted to 
the Design/Project Engineer. 
 
The Contractor shall be responsible for determining any other safety requirements unique 
to blasting operations on this particular site so as not to endanger life, property, utility 
services, any existing or new construction, or any property adjacent to the site. 
 
Immediately after each blast, the sidewalls of rock excavations shall be scaled by 
experienced scalers to dislodge loose or shattered rock liable to fall.  Previously excavated 
portions shall also be routinely tested and scaled. 
 
No requirement of, or omission to require, any precautions by the Municipality shall be 
deemed to limit or impair any responsibility or obligations assumed by the Contractor under 
or in connection with a project; and the Contractor shall at all times maintain adequate 
protection to safeguard the public and all persons engaged in the work, and shall take such 
precautions as will accomplish such end, without undue interference to the public.  The 
Contractor shall be responsible for and pay for any damage to adjacent structures resulting 
from work executed under this Section. 

H. MONITORING PROCEDURE 

 
Mount, place, and locate instrumentation as specified in this Section. 
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Align the axis of vibration measurement: 

 
- Axis 1:  Vertical 
- Axis 2:  Horizontal, radial direction to the blast location. 
- Axis 3:  Horizontal, perpendicular to the radial direction. 
 
Set the strip chart(s) speed in accordance with instrumentation manufacturer's 
recommendations. 
 
Make a calibration strip chart before blast detonation in accordance with instrumentation 
manufacturer's recommendations. 
 
Clearly label the strip chart with calibration levels, control settings, location, time, and date 
of blast. 
 
Coordinate closely with the blaster such that the strip chart is advancing at the time the 
blast is detonated. 
 
During the measurement period, observe instrumentation to ensure that recorded 
vibrations correspond to blasting and not some other source. 
 
 

END OF SECTION 
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SECTION 3. ROADWAY SPECIFICATIONS 

3.1 GENERAL 

 
This Section includes information regarding measures and materials for the design and 
construction of roadways, multi-use paths and sidewalks, and other infrastructure within the 
public right-of-way. 

3.2 SOIL TESTING 

 
Prior to submittal of preliminary drawings for the construction of new roads or the 
reconstruction of existing roads, soil borings and/or test pits shall be made by the 
developer at his or her expense to a depth of six feet (6’) below final road grade surface on 
the basis of at least one representative test every 500’ and at every change in soil type.  
Soil tests shall be performed by a soils laboratory acceptable to the Town on samples 
taken and the test shall consist of: 
 
 1. Standard sieve analysis and grain size distribution curve for each 

representative soil in the cross-sections; and 
 
 2. Plasticity index and liquid limit for each representative soil in the cross-section. 
 

3. The highest seasonal groundwater elevation shall be determined. 
 
The Town Engineer may waive the necessity for soil borings altogether or modify the 
spacing or depth requirements depending upon the specific groundwater and soil 
characteristics at each proposed roadway. 

3.3 SUBGRADE  

 
The subgrade shall be constructed in close conformity with the lines, grades and cross 
section shown on the plans.  After all drainage structures and piping have been installed 
and the subgrade has been shaped correctly, it shall be brought to a firm, unyielding 
surface compacted to attain not less than 95% of the maximum density as determined by 
ASTM D1557/AASHTO T-180 Method A (Modified Proctor) test. 
  
A power roller or other approved equipment shall be used during the grading to obtain the 
specified cross section. 
 
Areas of soft, yielding or other unsuitable material that will not compact readily shall be 
removed and replaced with a suitable material and properly compacted. 
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All loose rock or boulders encountered at subgrade in the earth excavation shall be 
removed or broken off to a depth not less than 12 inches below the subgrade.  Within the 
area to be lined with fabric, no stones larger than 1/2" in diameter may be in the top 6" of 
subgrade material. 
 
In excavation areas, the ground shall not be excavated or disturbed below the subgrade 
except as shown on the plans.  All ditches and drains shall be constructed so they will 
effectively drain the construction area before the placement of any subbase or base course 
material.  In handling materials, tools and equipment, the Contractor shall protect the 
subgrade from damage.  Vehicles should not travel in a single track and form ruts.  If ruts 
are formed, the subgrade shall be reshaped and compacted and any pockets of clay, sand 
or soft material that may have been left in the subgrade shall be removed and replaced 
with approved material and properly compacted at the Contractor's expense.  The 
subgrade shall be kept in such condition that it will drain.  Subbase, base or surface 
material shall not be deposited on the subgrade until the subgrade has been checked and 
approved.  After the subgrade has been approved, hauling shall not be done nor 
equipment moved over the subgrade, which will distort the cross section. 
 
If any in-place material becomes contaminated by the Contractor's operations so as to no 
longer meet specifications, the Design/Project Engineer or Building Inspector may order 
that material to be removed and replaced at the Contractor's expense. 
 
A tolerance of 2 inch above or below the finished subgrade will be allowed provided that 
this 2-inch above or below subgrade is not maintained for a distance longer than 50 feet, 
and that the required cross section is maintained.  Where placement of the subbase is not 
part of the work, a tolerance of one inch above or below the finished subgrade will be 
allowed, provided that this one inch above or below subgrade is not maintained for a 
distance longer than 50 feet, and that the road cross section is maintained. 
 
Maintenance 
 
Protection of newly graded areas: 

 
- Protect newly graded areas from traffic and erosion, and keep free from trash and 

weeds; 
- Repair and re-establish grades in settled, eroded, and rutted areas to the specified 

tolerances. 
 

Where completed compacted areas are disturbed by subsequent construction operations 
or adverse weather, scarify the surface, reshape, and compact to the required density prior 
to further construction. 
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3.4 DRAINAGE GEOTEXTILES 

A. DESCRIPTION 

 
This work includes furnishing and placing geotextiles for drainage applications.  

B. MATERIALS 

 
The geotextile shall consist of a material composed of at least 85 percent by weight of 
polyolefins, polyesters, or polyamides.  The geotextile shall be resistant to chemical attack, 
rot and mildew, and shall have no tears or defects, which adversely alter its physical 
properties.  The fabric shall meet the physical requirements of Table 3.1. 

C. CONSTRUCTION REQUIREMENTS/INSTALLATION 

 
1. Shipment and Storage 

 
The geotextile shall be kept dry and wrapped such that it is protected from 
the elements during shipping and storage.  At no time shall the geotextile be 
exposed to ultraviolet light for a period exceeding fourteen days.  The fabric 
shall be labeled as per ASTM-D-4873. 

 
2. Geotextile Placement 

 
Prior to placement of the geotextile the surface will be prepared to a smooth 
condition free of debris, depressions, or obstructions which may damage the 
geotextile.  The geotextile shall be placed in the trench, followed by the 
aggregate which should be placed so as to prevent damage to the geotextile. 
 The geotextile shall be overlapped twelve inches or the full width of the 
trench, whichever is less, at the top of the trench.  Fill material will be placed 
over the fabric and compacted to hold the fabric in place.  Successive pieces 
of geotextile shall be overlapped a minimum of twelve inches in the direction 
of flow.  Any damage to the geotextile shall be repaired by placing a patch 
extending three feet in all directions beyond the damaged area. 

 
 
 
 
 
 
 
 
 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS                         
 
 

Colchester Public Works Standards                       Page 54 of 143 Amended November 12, 2019 

TABLE 3.1 
 PHYSICAL REQ0UIREMENTS1 
 DRAINAGE GEOTEXTILES

2
 

 

 
Property

3
 

 
 Class A

4
 

 
 Class B

5
 

 
 Test Method 

 
Tensile Strength - lbs. 

 
 180 

 
 90 

 
 ASTM D 4632 

 
Elongation - % 

 
 50 

 
 50 

 
 ASTM D 4632 

 
Puncture Strength - lbs. 

 
 105 

 
 55 

 
 ASTM D 4833 

 
Burst Strength - psi. 

 
 330 

 
 175 

 
 ASTM 3786 

 
Trapezoidal Tear – lbs. 

 
 75 

 
 40 

 
 ASTM D 4533 

 
Apparent Opening Size – U.S. 
Sieve 

 
 #80 min. 

 
 #60 min. 

 
 ASTM D 4751 

 
Flow Rate, gal/min/ft

2
 

 
 105 

 
 145 

 
 ASTM D 4491 

 
Ultraviolet Degradation

6
 - % 

 
 70 

 
 70 

 
 ASTM D 4355 

 
1. Acceptance of geotextile material shall be determined according to ASTM D 4759. 
 
2. Municipality may require a letter from the manufacturer certifying that its geotextile meets specification 

requirements. 
 
3. Minimum - Use value in weaker principal direction.  All numerical values represent minimum average roll values 

(i.e., test results from any sampled roll in a lot shall meet or exceed the minimum values in the table).  Stated 
values are for non-critical, non-severe applications.  Lots sampled according to ASTM D 4354. 

 
4. Class A drainage applications are for fabrics where installation stresses are more severe than Class B 

applications, i.e., very coarse sharp angular aggregate is used, a heavy degree of compaction (95% ASTM 
D1557 / AASHTO T180 Method A, Modified Proctor, test) is specified or depth of trench is greater than 10 feet. 

 
5. Class B Drainage applications are those where fabric is used with smooth graded surfaces having no sharp 

angular projections, no sharp angular aggregate is used;  compaction requirements are light, (<95% ASTM 
D1557 / AASHTO T180 Method A, Modified Proctor, test), and trenches are less than 10 feet in depth. 

 
6. Percent of minimum tensile strength (ASTM-D-4632) retained after weathering per ASTM-D-4355 for 150 hrs. 
 

3.5 STONE FILL OR RIPRAP CONTROL GEOTEXTILES 

A. DESCRIPTION 

 
This work includes furnishing and placing geotextiles for separating stone fill or riprap. 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS                         
 
 

Colchester Public Works Standards                       Page 55 of 143 Amended November 12, 2019 

B. MATERIALS 

 
The geotextile shall consist of a material composed of at least 85 percent by weight of 
polyolefins, polyesters, or polyamides.  The geotextile shall be resistant to chemical attack, 
rot and mildew, and shall have no tears or defects, which adversely alter its physical 
properties.  The fabric shall meet the physical requirements of Table 3.2. 

C. CONSTRUCTION REQUIREMENTS/INSTALLATION 

 
1. Shipment and Storage:   
 
The geotextile shall be kept dry and wrapped such that it is protected from 
the elements during shipping and storage.  At no time shall the geotextile be 
exposed to ultraviolet light for a period exceeding fourteen days.  The fabric 
shall be labeled as per ASTM-D-4873. 

 
2. Placement of Geotextile:   
 
Unless otherwise specified, the geotextile shall be overlapped a minimum of 
two feet at all longitudinal and traverse joints, or the geotextile shall be sewn. 
If overlapped, the geotextile shall be placed so that the upstream sheet 
overlaps the downstream sheet.  For placement on slopes, each strip shall 
overlap the next downhill strip.  The geotextile shall be anchored using key 
trenches or aprons at the crest and toe of the slope.  Pins, usually eighteen 
inches in length, may be helpful in securing the geotextile during installation. 

 
3. Placement of Riprap or Aggregate:   
 
Placement of riprap will begin at the toe of the slope and proceed up the 
slope.  The riprap shall be placed so as to avoid damage to the geotextile, as 
approved by the Design/Project Engineer.  Stones weighing in excess of 100 
pounds shall not be allowed to roll downslope.  Lower drop heights may be 
required, as approved by the Design/Project Engineer, if damage to the 
geotextile is evident. 
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 TABLE 3.2 
 PHYSICAL REQUIREMENTS1    

STONE FILL OR RIPRAP CONTROL GEOTEXTILES
2
 

 
 
Property

3
 

 
 Unprotected

4
 

 
 Protected

5
 

 
 Test Method 

 
Tensile Strength - lbs. 

 
 315 

 
 90 

 
 ASTM D 4632 

 
Elongation - % 

 
 - 

 
 - 

 
 ASTM D 4632 

 
Puncture Strength - lbs. 

 
 110 

 
 80 

 
 ASTM D 4833 

 
Burst Strength - lbs. 

 
 510 

 
 250 

 
 ASTM 3786 

 
Trapezoidal Tear – lbs. 

 
 110 

 
 80 

 
 ASTM D 4533 

 
Apparent Opening Size – U.S. 
Sieve 

 
 > #100 7 

 
 > #70 7 

 
 ASTM D 4751 

 
Permittivity, sec-1 

 
 .4 

 
 .4 

 
 ASTM D 4491 

 
Ultraviolet Degradation6 - % 

 
 50 

 
 50 

 
 ASTM D 4355 

 
Seam Strength - lbs. 

 
 - 

 
 - 

 
 ASTM D 4632 

 
1. Acceptance of geotextile material is to be determined according to ASTM-D-4759. 
 
2. Municipality may require a letter from the manufacturer certifying that its geotextile meets specification 

requirements. 
 
3. Minimum - Use value in weaker principal direction.  All numerical values represent minimum average roll values 

(i.e., test results from any sampled roll in a lot shall meet or exceed the minimum values in the table).  Stated 
values are for non-critical, non-severe conditions.  Lot sampled according to ASTM D 4354. 

 
4. Unprotected stone-fill or riprap control applications are those where fabrics are used under conditions where 

installation stresses are more severe than class B, i.e., stone placement height should be less than 3 feet and 
stone weights should not exceed 250 pounds. 

 
5. Protected stone-fill or riprap control applications are those where fabrics are used in structures or under 

conditions where the fabric is protected by a sand cushion or by "zero drop height" placement of stone. 
 
6. Percent of minimum tensile strength (ASTM-D-4632) retained after weathering per ASTM 4355 for 500 hours. 
 
7. Apparent Opening Size 
  
 a.   Soil with 50% or less particles by weight passing US No. 200 Sieve, AOS less than 0.6mm (greater 

than #30 US Std. Sieve) 
 b.  Soil with more than 50% particles by weight passing US No. 200 Sieve, AOS less than 0.297mm 

(greater than #50 US Std. Sieve) 
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3.6 SUBGRADE GEOTEXTILES 

A. DESCRIPTION 

 
This work includes furnishing and placing a geotextile to prevent mixing of base and 
subgrade materials in roadways and in other applications where it is necessary to prevent 
mixing of dissimilar materials. 

B. MATERIALS 

 
The geotextile shall consist of a material composed of at least 85 percent by weight of 
polyolefins, polyesters, or polyamides.  The geotextile shall be resistant to chemical attack, 
rot and mildew, and shall have no tears or defects which adversely alter its physical 
properties.  The fabric shall meet the requirements of Table 3.5.  The choice of a geotextile 
for this application is determined by the ability of the geotextile to survive installation 
stresses.  These stresses include subgrade strength, wheel loads, and lift thickness as 
shown in Table 3.4. 

C. CONSTRUCTION REQUIREMENTS/INSTALLATION 

 
1. Shipment/Storage:   

 
The geotextile shall be kept dry and wrapped such that it is protected from 
the elements during shipping and storage.  At no time shall the geotextile be 
exposed to ultraviolet light for a period exceeding fourteen days.  The fabric 
shall be labeled as per ASTM-D-4873. 

 
2. Site Preparation:   

 
The area should be cleared and any debris or obstructions which may 
damage the geotextile shall be removed.  Trees and large bushes should be 
cut at ground level, and native vegetation and roots should be left in place. 

 
3. Fabric Placement:   
 
The geotextile shall be unrolled on the subgrade and laid smooth without 
excessive wrinkles.  The geotextile shall not be dragged across the 
subgrade.  The geotextile shall be overlapped or sewn depending upon 
subgrade conditions as shown in Table 3.3. 
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4. Placement of Aggregate:   
 
Aggregate base shall be placed on the geotextile in lifts of not less than six 
inches.  The aggregate shall be placed by back dumping and spreading of 
the aggregate material on the geotextile.  Traffic shall not be permitted 
directly on the geotextile, and sudden stops or turns by equipment operating 
on aggregate placed over the geotextile shall be avoided.  Pins or piles of fill 
can be used to hold the geotextile in place while being covered.  End 
dumping or tailgate dumping of aggregate on the geotextile will not be 
permitted.  Backfill shall be compacted as specified on the plans. 

 
Any damage occurring during placement of the aggregate must be repaired 
immediately.  The backfill shall be removed over the damaged area so as to 
allow placement of a patch extending three feet on all sides beyond the 
damaged area, followed by replacement of the fill material. 

 
Table 3.3  

OVERLAP REQUIRED 
 

 
 CALIFORNIA 
 BEARING 
 RATIO 
 (CBR) 

 
 <0.5 

 
 0.5-1 

 
 1-2 

 
 >2 

 
 MINIMUM 
 OVERLAP 

 
 Field 
 Sew 

 
 3 ft. 

 
 2 ft. 

 
 1.5 ft. 

 
Table 3.4  

CONSTRUCTION SURVIVABILITY RATINGS 
 

 
  SUBGRADE CBR 

 
 1 

 
 1-2 

 
 >2 

 
  TIRE PRESSURE (PSI) 

 
 <50       >50 

 
 <50        >50 

 
 <50      >50 

 
  COVER THICKNESS (IN) 

 
 

 
 

 
 

 
                             6 

 
  NR        

 
   H           

 
  M          

 
                            12 

 
  NR        H 

 
   M           

 
  M          

 
                            18 

 
   H         M 

 
   M           

 
  M          

 H =  High M =  Medium      NR = Not Recommended 
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TABLE 3.5  
PHYSICAL REQUIREMENTS1 

 SUBGRADE GEOTEXTILES
2
 

 
 
Property3 

 
 Survivability 
 Medium

5
 

 
 Survivability 
 High

5
 

 
 High Flow/ 
Groundwater

6
 

 
 Test Method 

 
Tensile Strength - lbs. 

 
 200 

 
 315 

 
 315 

 
ASTM D 4632 

 
Elongation - % 

 
 15 

 
 15 

 
 15 

 
ASTM D 4632 

 
Puncture Strength - lbs. 

 
 75 

 
 120 

 
 120 

 
ASTM D 4833 

 
Burst Strength - lbs. 

 
 400 

 
 600 

 
 600 

 
ASTM D 3786 

 
Trapezoidal Tear – lbs. 

 
 75 

 
 120 

 
 120 

 
ASTM D 4533 

 
Apparent Opening Size 
– U.S. Sieve 

 
 > #50 7 

 
 > #4 7 

 
 min #40 

 
ASTM D 4751 

 
Permittivity, sec

-1
 

 
 .05 

 
 .05 

 
 .05 

 
ASTM D 4491 

 
Ultraviolet Degradation4 
- % 

 
 70 

 
 70 

 
 70 

 
ASTM D 4355 

 
1. Acceptance of geotextile material is to be determined according to ASTM-D-4873. 
 
2. Municipality may require a letter from the manufacturer certifying that its geotextile meets specification 

requirements. 
 
3. Minimum - Use value in weaker principal direction.  All numerical values represent minimum average roll values 

(i.e., exceed the minimum values in the table).  Stated values are for non-critical, non-severe conditions.  Lot 
sampled according to ASTM-D-4354. 

 
4. Percent of tensile strength retained (ASTM-D-4632) after conditioning for 500 hours per ASTM 4355. 
 
5. Construction survivability as defined in Table 3.4. 
 
6. High flow/high groundwater properties refers to those site conditions were groundwater flow through the fabric 

exceeds that which can be managed with conventional stabilization (separation) fabrics.  These conditions are 
usually evaluated on a qualitative basis, with the condition that the flow rate through the fabric should generally 
be an order of magnitude greater than that of the soil or base material being filtered. 

 
7. Apparent Opening Size  
 
 a.   Soil with 50% or less particles by weight passing US No. 200 Sieve, AOS less than 0.6mm (greater 

than #30 US Std. Sieve) 
 
 b.  Soil with more than 50% particles by weight passing US No. 200 Sieve,  
  AOS less than 0.297mm (greater than #50 US Std. Sieve) 
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3.7 UNDERDRAINS 

A. DESCRIPTION 

 
This item includes constructing underdrains using pipe, stone, filter fabric, underdrain 
outlets, clean outs, and risers in accordance with these specifications and as shown on the 
approved drawings.  The depth of the road underdrain shall be as required to effectively 
maintain the road subbase in a dry condition.  The underdrain depth required in the Special 
Section is site specific and shall be determined based on site-specific design 
considerations as determined by the Project/Design Engineer and as approved by the 
Public Works Director. 

B. MATERIALS 

 
Perforated Polyvinyl Chloride (PVC):  PVC SDR35 pipe shall conform to AASHTO M278 
and ASTM F75B.  Perforations shall be 1/4" diameter holes, 3 1/4" on center, with a total of 
4 rows spaced at 90 degrees and 150 degrees.   
 
Stone:  Stone fill shall be clean, durable, three-fourths inch to one and one-half inch (3/4" 
to 1 1/2") stone. 
 
Drainage Fabric:  The fabric shall meet the requirement of the Drainage Geotextiles 
Section. 

C. CONSTRUCTION METHODS 

 
Trenches for underdrain shall be excavated to the dimensions and grade shown on the 
plans.  Stone fill shall be placed to a depth of six inches (6") below the bottom of the pipe in 
conformity with the lines and grades shown on the plans.   
 
Underdrain shall be placed in the center of the trench and firmly embedded in the material. 
The underdrain trench shall be backfilled to the gravel road base with three-fourths inch to 
one and one-half inch (3/4" to 1 1/2") clean stone.  Placing shall begin at the outlet end and 
shall proceed toward the upper end.  The under-drain shall be placed with perforations 
down. 
 
The joints between sections shall be made by fitting the ends as tightly as practicable.  
PVC plastic underdrain shall be suitably joined with approved fittings by the same 
manufacturer.  Upgrade ends of all underdrain pipe installations shall be closed with 
suitable plugs to prevent entry of soil material. 
 
Underdrain cleanouts and cast iron covers shall be installed at locations shown on the 
plans.  Unless other-wise directed, non-perforated pipe shall be used. 
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Backfill material shall not be placed directly in the trench by dumping from haul vehicles or 
by pushing material into trenches by bulldozers, graders, or other equipment.  Placing shall 
be limited to the use of hand shovels, backhoes, front-end loaders, or other similar types of 
equipment. 

3.8 SAND 

A. DESCRIPTION  

 
This item shall consist of a subbase course of sand in accordance with these 
specifications. 

B. MATERIALS 

 
Sand shall consist of material free from silt, loam, clay, or organic matter.  It shall conform 
to the Vermont Standard Specifications for Construction for Sand Cushion, # 703.03.  It 
shall be obtained from approved sources and shall meet the requirements set forth in this 
table: 
 

TABLE 3.6  
SAND CUSHION 

 

 
 Sieve Designation 

 Percentage By Weight 
 Passing Square Mesh Sieve 

 
 2" 

 
 100 

 
 1 1/2" 

 
 90 – 100 

 
 1/2" 

 
 70 – 100 

 
 #4 

 
 60 – 100 

 
 #100 

 
 0 – 20 

 
 #200 

 
 0 – 8 
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3.9 GRAVEL BASE - BOTTOM COURSE 

A. DESCRIPTION  

 
This item shall consist of a base course composed of bank run gravel and filler constructed 
on a prepared subgrade in accordance with these specifications.  The depth of gravel base 
required for the Special Section is site specific and shall be determined based on site-
specific design considerations as determined by the Project/Design Engineer and as 
approved by the Public Works Director. 

B. MATERIALS 

 
All materials shall be secured from approved sources.  Such gravel shall consist of hard, 
durable stones, which show uniform resistance to abrasion and which are intermixed with 
sand or other approved binding material in accordance with these specifications.  It shall 
meet the requirements of Vermont Standard Specification for Construction, # 704.05 
Coarse, Crushed Gravel for Subbase, or as periodically amended.  The gravel shall be 
uniformly graded from coarse to fine and shall meet the grading requirements set forth in 
this table: 
 

TABLE 3.7  
GRAVEL FOR SUBBASE 

 

 
 Sieve Designation 

Percentage By Weight 
 Passing Square Mesh Sieve 

 
 4 inch 

 
 95 – 100 

 
 #4 

 
  25 – 50 

#100 0 - 12 

 
 #200 

 
 0 – 6 

    
All bottom course material shall be deposited and spread so as to distribute the material in 
uniform layers, compacted at optimum moisture content; and the maximum size stone 
particles shall not exceed two-thirds (2/3) of the thickness of the layer being placed. 

C. PREPARATION OF SUBBASE 

 
The subbase material shall be placed on a prepared surface with an approved spreader 
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box or by use of some other approved mechanical spreading equipment.  The material 
shall be deposited so as to meet the requirements of the Vermont Standard Specifications 
for Construction, Section 301, or as periodically amended, and compacted to a 95 percent 
dry density by the ASTM D1557 / AASHTO T180 Method A (Modified Proctor) test.  Where  
there is high groundwater or frost susceptible soils, subbase fabric and underdrains shall 
be installed beneath the roadway as required on the street details found in Appendix C of 
these specifications. 
 
Protection of newly graded areas: 

 
- Protect newly graded areas from traffic and erosion, and keep free from trash and 

weeds; 
- Repair and re-establish grades in settled, eroded, and rutted areas to the specified 

tolerances. 
 

Where completed compacted areas are disturbed by subsequent construction operations 
or adverse weather, scarify the surface, reshape, and compact to the required density prior 
to further construction. 

3.10 GRAVEL BASE - TOP COURSE 

A. DESCRIPTION  

 
This item shall consist of an upper course of crusher run gravel to be placed over the 
bottom course of bank run gravel, which will have been prepared in accordance with these 
specifications.  This upper course shall conform to the following specifications and be 
placed in accordance with the lines, grades, and typical cross-sections as shown in the 
accepted drawings.  Material shall meet Vermont Standard Specifications for Construction, 
Item # 704.05 Fine, Crushed Gravel for Subbase, or as periodically amended. 
 

B. MATERIALS 

 
All materials shall be secured from approved sources.  This gravel shall consist of angular 
and round fragments of hard durable rock of uniform quality throughout, reasonably free 
from thin elongated pieces, soft or disintegrated stone, dirt, or other unsuitable material. 
The grading requirements shall conform to the following table: 
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TABLE 3.8  
CRUSHED GRAVEL FOR BASE 

 
 
            Sieve Opening 

 Percentage By Weight 
 Passing Square Mesh Sieve 

 
 2" 

 
 100 

 
 1 1/2" 

 
 90 – 100 

 
 #4 

 
 30 – 60 

 
 #100 

 
 0 – 12 

 
 #200 

 
 0 – 6 

     
This upper course of crushed gravel shall be deposited and spread in a uniform layer and 
compacted to 95 percent dry density as determined by the ASTM D1557 / AASHTO T180 
Method A (Modified Proctor) test. 
 
Secure the Design/Project Engineer's inspection and approval of subbase before 
subsequent construction is permitted thereon. 
 
Protection of newly graded areas: 

 
- Protect newly graded areas from traffic and erosion, and keep free from trash and 

weeds; 
- Repair and re-establish grades in settled, eroded, and rutted areas to the specified 

tolerances. 
 

Where completed compacted areas are disturbed by subsequent construction operations 
or adverse weather, scarify the surface, reshape, and compact to the required density prior 
to further construction. 

3.11 BITUMINOUS CONCRETE (ASPHALT) PAVEMENT 

A. GENERAL 

 
SUMMARY 
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The work of this section includes furnishing all labor, materials, tools and equipment 
necessary to construct all temporary and permanent bituminous bases and surfaces to the 
dimensions and in the areas shown on the Drawings.  The Contractor shall maintain all 
temporary surfaces until the permanent surface is constructed. 
 
Roadway, driveways and parking area subgrade excavation, embankment and fill shall be 
in accordance with the appropriate portions of the Earthwork Section of these 
Specifications. 
 
REFERENCE STANDARDS 
 
Reference is made in this section to the following standard specifications: 
 
a. VTrans Spec. - "Standard Specifications for Highway and Bridge Construction", 

Department of Highways of the State of Vermont, as adopted 2011 or later. 
b.   ASTM - "Standard Specifications for Materials and Testing of the American Society 

of Testing Materials." 
 
WEATHER LIMITATIONS ON PAVING OPERATIONS 
 
Bituminous material shall not be applied between November 1 and May 1. The courses 
shall not be placed when the air temperature at the paving site in the shade and away from 
artificial heat is below 40°F.  Placing shall not begin until the air temperature is at least 
40°F and rising.  The Town Engineer may authorize in writing construction of bituminous 
concrete pavements at lower atmospheric temperatures than those specified or may 
extend the dates of the paving season.  No pavement shall be laid in the rain and the 
underlying course shall be dry during paving operations. 
 
Each load shall be covered with canvas or other suitable material of ample size to protect it 
from the weather.  Deliveries shall be made so that spreading and rolling of all mixture 
prepared for a day's run can be completed during daylight.  The mixture shall be delivered 
to the area to be paved in such a manner that the temperature at the time of dumping into 
the spreader will not be less than that specified.  Hauling over freshly laid material will not 
be permitted. 

B. PRODUCTS 

 
MATERIALS 
 
Aggregate for Base and Surface Courses 
Aggregate for base and surface courses shall consist of clean, hard, durable particles of 
crushed stone, gravel, sand and fine mineral particles conforming to "VTRANS" Spec. 
Section 704 as follows: 
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Base course - Section 704.05 Coarse, Table 704.05A or 704.06 Dense Graded, Table 
704.06A – Crushed Gravel for Sub-Base. 
Surface Course - Section 704.05 Fine, Table 704.05A - Crushed Gravel for Sub-Base. 
 

AGGREGATES FOR BITUMINOUS CONCRETE PAVEMENT 

 
The aggregates for bituminous concrete pavement shall be crushed stone, crushed gravel 
and/or sand uniformly graded.   
Coarse aggregate shall conform to Standard Specification for Coarse Aggregate for 
Bituminous Paving Mixture, ASTM D692-69.   
Fine aggregate shall conform to Standard Specification for Fine Aggregate for Bituminous 
Paving Mixture, ASTM D1073-69.   
Mineral filler shall conform to Standard Specifications for Mineral Filler for Bituminous 
Paving Mixture, ASTM D242-64. 
 
ASPHALT CEMENT FOR BITUMINOUS CONCRETE PAVEMENT 
 
Asphalt cement for use in the construction of bituminous concrete pavements shall be 
prepared by refining crude petroleum by suitable methods and shall conform to Standard 
Specification for Asphalt Cement for Use in Pavement Construction, ASTM D946-69.  The 
grade of asphalt shall be AC5, AC10, or AC20 as directed by the Design/Project Engineer. 
 
EMULSIFIED ASPHALT 
 
Emulsified asphalt shall be used as specified herein or on the Drawings and shall conform 
to Standard Specifications for Emulsified Asphalt, ASTM D977-69. 
 
BITUMINOUS CONCRETE 
 
The materials for all bituminous concrete shall be as specified herein and as shown on the 
Drawings.  All bituminous Concrete shall be prepared in accordance with standard 
specifications for Hot-Mixed, Hot-Laid Asphalt Paving Mixtures ASTM D2629-60 which 
have been prepared in a plant which conforms to ASTM D995-67. 
 
 
 
 
 
 
 
 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS                         
 
 

Colchester Public Works Standards                       Page 67 of 143 Amended November 12, 2019 

 
 
 
 
 
 
GRADATION  
 
The materials shall be combined and graded to the following composition limits by weight: 
 

TABLE 3.9  
COMPOSITION OF MIXTURE 

 

 
Sieve Designation 

Percentage By Mass (Weight) Passing Square 
Mesh Sieves 

 
        Sieve Size 

 
Type I 

 
Type II 

 
Type III 

 
Type IV 

 
            1 ½" 

 
          100 

 
 

 
 

 
 

 
            1" 

 
      95-100 

 
         100 

 
 

 
 

 
            3/4" 

 
      74-86 

 
     95-100 

 
          100 

 
 

 
            1/2" 

 
      60-80 

 
     64-88 

 
      95-100 

 
         100 

 
            3/8" 

 
          - 

 
     50-82 

 
      70-90 

 
     95-100 

 
            #4 

 
      35-60 

 
     32-62 

 
      42-75 

 
     48-78 

 
            #8 

 
      25-45 

 
     22-45 

 
      28-56 

 
     28-56 

 
            #16 

 
          - 

 
     13-35 

 
      14-41 

 
     14-41 

 
            #30 

 
      10-25 

 
     8-27 

 
      7-31 

 
     7-31 

 
            #50 

 
          - 

 
       3-20 

 
        3-22 

 
       3-22 

 
            #200 

 
        2-6 

 
       2-6 

 
        2-6 

 
       2-6 

 
        Total Agg. 

 
      94-97 

 
     93-97 

 
      92-97 

 
     92-95 

 
  Bitumen (% of Total Mix) 

 
        3-6 

 
       3-7 

 
        3-8 

 
       5-8 

a. These gradations taken from Section 406 of the State of Vermont 
Department of Highways Standards Specifications. 

b. The class and thickness of pavements shall be as shown on the 
Drawings. 
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C. WORK 

 
BASE AND SURFACE COURSES  
 
Before any base course material is laid, the subgrade shall be prepared in a proper 
manner.  All embankments shall be constructed as specified in the Earthwork Section of 
these Specifications and in all cases the top 6 inch layer of subgrade material shall be 
compacted in such a manner as to secure not less than 95% of the maximum density as 
determined by ASTM D1557 / AASHTO T180 Method A (Modified Proctor) test. 
 
All materials used for the construction of the subgrade, base and surface shall be unfrozen 
and free from organic or other deleterious matter.  No subgrade, base or surface 
construction shall take place at temperatures below 40°F. 
 
Mineral aggregate base and surface courses shall be placed in layers not to exceed 8 
inches loose depth and 6 inches compacted depth.  Materials for each layer shall be 
distributed from moving dump trucks, spreader boxes of self-propelled spreaders.  Material 
may also be spread by depositing it in one of two windrows and then spreading it with a 
blade grader. 
 
After each layer is placed it shall be compacted with an approved roller weighing not less 
than 8 tons, or a rubber tired roller approved by the Engineer.  Rolling of each layer shall 
be continued until a firm, solid and unyielding base is established before the next layer is 
begun.  During compaction, the surface shall be graded to obtain a true even surface.   

PLACING BITUMINOUS CONCRETE PAVEMENT 

Placing Equipment 

 
The bituminous concrete paver shall be a self-propelled unit with an activated screed or 
strike-off assembly, capable of being heated if necessary, and capable of spreading the 
mixture without segregation for the widths and thicknesses required. 
 
The screed shall be adjustable to provide the desired cross-sectional shape. 
 
The finished surface shall be of uniform texture and evenness and shall not show tearing, 
shoving, or pulling of the mixture. 
 
The machine shall, at all times, be in good mechanical condition and shall be operated by 
competent personnel. 
 
Surface Preparation 
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Prior to laying the surface course, the underlying course shall be cleaned of all foreign or 
unsuitable material. 
 
If the bottom course of bituminous concrete pavement is left over 30 days, the existing 
surface shall be cleaned.  All longitudinal and transverse joints and all cracks shall be 
sealed by the application of an approved joint sealing compound before spreading the 
finish coat.  Any large cracks in a bituminous surface shall be thoroughly cleaned and filled 
with a bituminous material or mixture approved by the Town Engineer.  Emulsified asphalt 
shall then be applied to the existing pavement in a manner approved by the Town 
Engineer. 
 
Contact surfaces such as curbing, gutters and manholes shall be painted with a thin, 
uniform coat of Emulsified Asphalt, immediately before the bituminous concrete mixture is 
placed against them. 
 
If there are deficiencies in the base course that require corrective action, a bituminous 
concrete mix which meets the approval of the Town Engineer shall be used to bring the 
base course to the designed grade and contour. 
 
Delivery 
 
The range of acceptable temperatures of mixture delivered to the spreader shall be not 
less than 225°F nor more than 325°F.  Material not within this temperature range shall be 
rejected. 
 
Placing and Finishing 
 
The mechanical spreader shall be adjusted and speed regulated so that the surface of the 
course will be smooth and of such depth that, when compacted, it will conform to the cross 
section, grade, and contour shown on the Drawings. 
 
Unless otherwise directed, the placing shall begin along the centerline of areas to be paved 
on a crowned section and on the high side of section with a one-way slope. 
 
The mixture shall be placed in strips having a minimum width of 10 feet, and the 6-inch 
strip adjacent to the area on which additional material is to be laid shall not be rolled until 
such additional material is placed, except when the work is to be discontinued.  
 
After the first strips have been placed and rolled, the second strips and succeeding strips 
shall be placed and rolling shall be extended to include the 6-inches of the first strips not  
previously rolled.  The succeeding strips shall be placed while the unrolled 6-inch section of 
the adjoining strip is hot and in a readily compatible condition.   
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Placing of the mixture shall be as continuous as possible. 
 
A sufficient number of experienced shovelers and rakers shall follow the spreading 
machine, adding hot mixture and raking the mixture as required to produce a course that, 
when completed, will conform to all requirements specified.  In areas where the use of 
machine spreading is impractical, the mixture may be spread by hand.   
 
The mixture shall be dumped on approved dump boards outside the area to be paved.  
The mixture shall be distributed into place from the dump boards by means of hot shovels 
and then spread with hot rakes in a uniformly loose layer of such thickness.  The loads 
shall not be dumped any faster than they can properly be handled by the shovelers and 
rakers. 
 
COMPACTION OF BITUMINOUS CONCRETE PAVEMENT 
 
Compaction shall be done by three wheel rollers or tandem rollers having a gross weight of 
not less than 8 tons and capable of providing a minimum compactive effect of 250 pounds 
per inch of width of drive roller.  The rollers shall also be equipped with tanks and sprinkler 
bars for wetting the rollers. 
 
Rolling of the bituminous concrete pavement shall begin as soon after placing as the 
mixture will bear the roller without undue displacement. 
 
Rolling will start longitudinally at the extreme sides of the lanes and proceed toward the 
center of the pavement, over-lapping successive trips by at least 1/2 the width of the rear 
wheel of the roller.  Alternate trips of the roller shall be of slightly different lengths.  The 
initial longitudinal rolling shall be effected by the use of 3 wheel rollers.  Tests for 
conformity with the specified crown, grade and smoothness shall be made by the 
Contractor under the supervision of the Design/Project Engineer immediately after initial 
compression.  Before continuing the rolling, any variations shall be corrected by removing 
or adding materials as directed.  The course shall also be subjected to diagonal rolling 
using the tandem rollers crossing the lines of the first rolling while the mixture is hot and in 
a compatible condition.  The speed of the rollers shall not exceed 3 miles per hour and 
shall at all times be slow enough to avoid displacement of the hot mixture.  Any 
displacement of the mixture occurring, as the result of reversing the direction of the roller, 
or from any other cause shall be corrected at once by the use of rakes and fresh mixture 
applied or mixture removed as required.  Rolling shall be continued until all roller marks are 
eliminated and a density of at least 93 percent of the density of a laboratory specimen of 
the same mixture, subjected to 50 blows of a standard Marshall hammer, has been 
obtained for both courses. 
Provide at least the following tests to the approval of the Design/Project Engineer: 
 
- At paved areas, at least one field density test for every 10,000 sq ft of paved area, but 
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not less than three tests; 
 
If, in the Design/Project Engineer's opinion based on reports of the testing laboratory, 
bituminous concrete pavement, which has been placed, is below specified density, provide 
additional compacting and testing under the provisions of these Specifications. 
 
In all places not accessible to the roller, the mixture shall be thoroughly compacted with hot 
hand tampers.  Hand tampers shall weigh not less than 25 pounds and shall have a 
tamping face of not more than 50 square inches.  Skin patching of an area that has been 
rolled will not be permitted.  Any mixture that becomes mixed with foreign material or in any 
way defective shall be removed replaced with fresh mixture and compacted to the density 
of the surrounding area.  The roller shall pass over the unprotected edge of the course only 
when the laying of the course is to be discontinued for such length of time as to permit the 
mixture to become cold. 
 
JOINTS IN PAVEMENT 
 
Joints between old and new pavements or between successive day's work shall be made 
so as to insure a thorough and continuous bond between the old and the new pavement.  
Whenever the spreading process is interrupted long enough for the mixture to attain its 
initial stability, the paver shall be removed and a joint constructed. 
 
Butt joints shall be formed by rutting the pavement in a vertical plane at right angles to the 
centerline.  The butt joint shall be thoroughly coated with Emulsified Asphalt just prior to 
depositing the paving mixture. 
 
Longitudinal joints that have become cold shall be coated with Emulsified Asphalt before 
the adjacent mat is placed.  If they have been exposed to traffic, they shall be cut back to a 
clean vertical edge prior to painting with the emulsion. 
 
PAVEMENT SURFACE TOLERANCES 
 
The surface will be tested by the Design/Project Engineer and Building Inspector using a 
16-foot straightedge at selected locations parallel with the centerline.  Any variations 
exceeding 3/16 of an inch between any two contacts shall be satisfactorily eliminated.  A 
10-foot straight-edge may be used on a vertical curve.  The straight edges shall be 
provided by the Contractor. 
 
CLEANING 
 
Remove all bitumen from exposed surfaces of concrete curbs. 
 
Remove all excess bituminous material from the project site. 
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3.12 PAINTED PAVEMENT MARKINGS 

A. DESCRIPTION  

 
Plain solid lines where indicated on the Drawings in the manner hereinafter specified.   

B. MATERIALS 

 
Markings shall be in accordance with 646.06 of the Vermont Standard Specifications.  
Durable Pavement Markings shall not be required. 

C. CONSTRUCTION METHODS 

 
Paint lines immediately after all aspects of the paving operations have been completed and 
before dirt or moisture can accumulate on pavement surfaces. 
 
Carefully layout and define all painted lines on the surface of the pavement, by means of 
chalk markings, before painting, and accurately paint all lines within the limits and to the 
dimensions indicated on the Drawings.  All surfaces must be thoroughly cleaned before 
lines are painted. 
 
All lines shall be clear and distinct with sharply defined edges.  Paint shall be applied at the 
rate of 70.0 - 73.15 square feet per gallon with glass beads applied at a rate of 8 pounds 
per gallon of paint for painted pavement markings. 
 
Reflectorized paint pavement markings shall be applied by a method in which the liquid 
paint is applied to the road surface and the glass beads are immediately applied on the 
paint and firmly embedded therein, and which shall provide a retroreflective marking, with a 
night visibility satisfactory to the Municipality.  The material shall have a minimum wet film 
thickness of 22±1 mil for paint, unless otherwise specified, and shall be applied in a 
smooth uniform coat, free from thin places or films of excessive thickness. 
 
Protection - Install adequate barricades at, points where trespassing may occur, 
immediately after paving is completed so as to prevent vehicles or pedestrians from 
impeding the painting operation. 
 
Removal of Equipment - Upon completion of the painting operation and once the paint has 
dried, remove all barricades and other debris, which has resulted from this operation. 
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3.13 CEMENT CONCRETE CURB 

A. DESCRIPTION  

 
This item includes a Portland cement concrete curb constructed on a prepared subgrade in 
accordance with these specifications and the cross-section shown in Figure 3.8.   

B. MATERIALS 

 
All concrete used in the construction of roadway curbs shall be Air Entrained not less than 
five percent nor more than seven percent so determined by an air meter approved by the 
Design/Project Engineer.  This concrete shall have a 28-day compressive strength of 3,500 
psi and shall meet Section 501 of the State of Vermont Standard Specifications for 
Construction for Class B concrete or as periodically amended. 

C. CONSTRUCTION METHODS 

 
Preparation of subgrade:  All boulders, organic material, soft clay, spongy material, and 
any other objectionable material shall be removed and replaced with approved material. 
The concrete curbing shall be built to the required line and grade on a bed of fully 
compacted gravel a minimum of six inches (6") in depth.  
 
Forms for concrete:  The forms shall be of metal or of acceptable planed and matched 
lumber and of such construction that a smooth surface will be produced.  All forms shall be 
oiled. 
 
Placing and finishing concrete:  Just prior to placing the concrete, the subgrade shall be 
moistened.  After being mixed to the proper consistency, the concrete shall be placed in 
the forms and thoroughly tamped in place so that all honeycombs will be eliminated and 
sufficient mortar will be brought to the surface.  The use of vibrators or other compaction 
equipment to move the concrete within the forms is not approved. 
 
Immediately upon removal of the forms, the curbing shall be rubbed down to a smooth and 
uniform finish.  No plastering or patching will be allowed.  After the forms have been 
removed, the trench shall be backfilled with approved gravel and fill as needed and 
thoroughly tamped, care being taken not to affect the alignment or grade of the curbing. 
 
Placement of the concrete by a curb-forming machine shall be allowed. 
 
Expansion and contraction joints:  Half-inch (1/2") expansion joints shall be placed at 
intervals of 20 feet.  Expansion joint material shall confirm to AASHTO Designation M-135. 
At intervals not greater than 10 feet, nor less than five feet, the concrete shall be scored for 
a depth equal to one-third the total depth of the concrete. 
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Curing the concrete:  When completed, the concrete shall be kept moist for a period of not 
less than three days or longer if the Design/Project Engineer or Building Inspector deems 
necessary and shall be protected from the elements in an approved manner. The 
Contractor shall apply Lin-Seal White curing and anti-spalling compound to the concrete 
according to directions of the manufacturer.   
 
Seasonal limits:  No concrete shall be poured on a frozen or thawing subgrade during 
unseasonable weather conditions or when the temperature is 38°F and falling.  The 
Contractor shall record the temperature daily as outlined in the Proposed Recommended 
Practice - Cold Weather Concreting, ACI 306.  In hot weather, the temperature of freshly 
placed concrete shall not be allowed to exceed 85°F, conforming to ACI 305. 
 
Anti-Spalling Compound:  Spray on in one even coat with a hand or power sprayer as soon 
as the surface water disappears from horizontal concrete surfaces at a rate of 200 sq. 
ft./gal. in accordance with manufacturer’s instructions.  Lin-Seal White curing and anti-
spalling compound or Design/Project Engineer approved equal shall be used. 
 
Curb cuts:  Each house or business shall be allowed one curb cut unless otherwise 
approved by the Public Works Director.  Curb cuts within existing curbs shall be performed 
in accordance with these specifications as well as the requirements within the Colchester 
Code of Ordinances Chapter 13 Streets and Sidewalks. 

3.14 CEMENT CONCRETE SIDEWALK 

A. DESCRIPTION  

 
This item includes a sidewalk made of one course Portland cement concrete not less than 
five inches (5") thick and with a width of not less than five feet (5').  Where the sidewalk 
crosses a driveway, the depth of concrete shall not be less than six inches (6") for 
residential driveways and eight inches (8") for commercial and industrial driveways for the 
full width of the driveway.  The sidewalk shall be constructed in accordance with these 
specifications and the cross-sections shown on the accepted drawings. 

B. MATERIALS 

 
All concrete used in the construction of cement concrete sidewalks shall be Air Entrained 
not less than five percent nor more than seven percent so determined by an air meter 
approved by the Engineer.  This concrete shall have a 28-day compressive strength of 
3,500 psi and shall meet Section 501 of the State of Vermont Standard Specifications for 
Construction for Class B concrete or as periodically amended. 
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C. CONSTRUCTION METHODS 

 
Preparation of subgrade:  All boulders, organic material, soft clay, spongy material, and 
any other unsuitable material shall be removed and replaced with approved material.  The 
sub- grade shall be properly shaped, rolled, and uniformly compacted to conform with the 
accepted cross-sections and grades. 
 
Base:  A minimum base depth of six inches (6") of compacted crusher run gravel (704.05 
Fine) or sand (704.03) shall be provided over six inches (6”) of compacted coarse gravel 
(704.05 Coarse.)  As an alternate, twelve inches (12”) of compacted 704.05 Fine may be 
used. 
 
Forms for concrete:  The forms for the concrete shall be of wood or metal, well-oiled, 
straight, free from warps or kinks, and of sufficient strength.  They shall be staked securely 
enough to resist the pressure of the concrete without spring.  When ready for the concrete 
to be deposited, they shall not vary from the approved line and grade and shall be kept so 
until the concrete has set. 
 
Placing and finishing concrete:  Just prior to placing the concrete, the subgrade shall be 
moistened.  After being mixed to the proper consistency, the concrete shall be placed in 
the forms and thoroughly tamped in place so that all honeycombs will be eliminated and 
sufficient mortar will be brought to the surface.  After this, the surface shall be brought to a 
smooth, even finish by means of a float.  The surface shall be broom finished.  All faces 
adjacent to the forms shall be spaded so that after the forms are stripped the surface of the 
faces will be smooth, even, and free of honeycombs.  All edges shall be tool-rounded with 
an edge having a quarter inch (1/4") radius. 
 
Expansion joints and scoring concrete:  Half-inch (1/2") transverse expansion joints shall 
be placed at intervals not exceeding twenty feet (20').  Sidewalks shall be scored to a depth 
of one inch (1") every five feet (5').  Curb and sidewalk sections shall be separated by an 
expansion joint constructed of material conforming to AASHTO Designation M-135. 
 
Curing / Anti-Spalling Compound:  Same as for Cement Concrete Curb. 
 
Backfilling:  Backfill shall be of suitable bank run gravel and shall be placed and tamped 
until firm and solid.  Backfilling shall follow immediately after the concrete forms have been 
removed. 
 
Seasonal limits:  No concrete shall be poured on a frozen or thawing subgrade during 
unseasonable weather conditions or when the temperature is 38°F and falling.  The 
Contractor shall record the temperature daily as outlined in the Proposed Recommended 
Practice - Cold Weather Concreting, ACI 306.  In hot weather, the temperature of freshly 
placed concrete shall not be allowed to exceed 85°F, conforming to ACI 305. 
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Detectible Warning Surfaces:  Detectable Warning Surfaces shall be a pattern of 
truncated domes that is furnished and installed in conformance with ADA Accessibility 
Guidelines.  The Detectable Warning Surface shall be supplied by East Jordan Iron 
Works, Inc., of East Jordan, MI, or Neenah Foundry, Neenah, Wisconsin, and installed 
in accordance with manufacturer requirements and recommendations for environmental 
conditions, surface preparation, installation and curing procedures, and materials 
compatibility. 

3.15  TRAFFIC CONTROL DEVICES 

 
All traffic control devices necessitated by the construction of the roadway shall be included 
on the design drawings and subject to Town review.  The Developer shall be solely 
responsible for purchasing and erecting the signs or signals at his or her own expense.  
The Manual of Uniform Traffic Control Devices (MUTCD) shall be the controlling document 
for the installation of all signs or signals. 
 
The minimum standards for traffic controls shall meet or exceed the requirements listed in 
Vermont Standard Specifications for Construction, Section 752 and at a minimum shall 
include the following: 
 

1. Minimum 12-phase controller in ground mounted box. 
 
2. Exclusive left turn signals for each approach (or per engineers design). 
 
3. Accessible Pedestrian Signal on each corner including the following features: 

a. Pushbutton locator tones 
b. Audible and vibrotactile walk indications 
c. Tactile arrows 
d. Automatic volume control 
e. Countdown Timer with R10-3e Sign 

 
4. Video detection cameras – at least one for each approach. 
 

5. Fire pre-empt devise mounted on arm (Tomar, no substitutions). 
 
6. Metal pole & arm (design approved by Town Engineer). 
 
7. All visible items: color dark green or black. 
 
8. Signal heads: Lightweight plastic with flat black glare reduction shields. 
 
9. Proper signage: All signage to use symbols rather than letters. 
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10. Street lights mounted on metal or fiberglass poles. 
 
11. Auxiliary power connection for traffic control devices. 
 

 
The pavement markings, traffic signs, sign supports and signals shall conform to sections 
646, 675, 677 and 678 of the Vermont Standard Specifications for construction, as 
required in these Specifications and as required by the Town Engineer. 
 
The most current version of the Manual on Uniform Traffic Control Devices (MUTCD) shall 
be used for determining all roadway sign dimensions, colors, wording, placements, etc. 
 
All signage shall be retro-reflective meeting ASTM D-4956 Type XI. Approved retro-
reflective material shall be either 3M Diamond Grade DG

3
 Reflective Sign Faces or Avery 

Dennison Omni-View Prismatic Grade Reflective Sheeting or approved equal.  All signage 
shall be constructed of aluminum sheeting. 
 
Street name signs shall be provided by the Developer and shall be in accordance with 
MUTCD Section 2D-43.  Sign dimensions and lettering shall also be in accordance with the 
Standard Highway Sign 2012 Supplement, or latest revision, for Guide Sign Designation 
D3-1 with Green background, White border, and descending strokes, where applicable.  
Signs for private streets shall also bear the letters “PVT” after the Rd, St, Ave, or similar 
road type designation. 
 
Road striping such as crosswalks, stop bars, median striping, lettering and arrows shall be 
installed by the Developer at his or her own expense.  Placement of all pavement markings 
shall follow the VTrans E Series Drawings.  All markings shall be Painted Pavement 
Markings in accordance with 646.06 of the Vermont Standard Specifications.  Durable 
Pavement Markings shall not be required. 

3.16 STREET LIGHTING 

 
Street lighting shall be designed for all public streets and installed at the cost of the 
Developer.  Streetlights shall be located for safety and security protection, generally at 
street intersections, crosswalks, bus stops, curves and installed on the sidewalk side of the 
street.  The design of streetlights shall include the type of pole, type of luminaries, 
mounting base, wiring, wire conduit, junction boxes and electrical meter.     
 
To ensure separation of Street Lighting to be maintained by the Town from private systems 
or primary and secondary electrical distribution systems, a complete electrical layout shall 
be required for all projects which include installation of public street or pedestrian lighting. 
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Design/Installation standards shall be in accordance with requirements of the Utility 
Provider as well as all local, state and national electric codes.  Posts, poles, brackets, and 
lights for overhead or decorative post top street lighting shall be approved as to size, type, 
and location by the Municipality.  All luminaires shall be new, installed complete and fully 
energized prior to acceptance of the street by the Municipality.  The street light disconnect 
shall be located outside of the public ROW or extended easement; sufficient easement 
area shall be given to the Utility Provider for the placement and maintenance of the street 
light disconnect; sufficient evergreen screening shrubs shall be provided such that the 
street light disconnect is not visible from the street and the screening shall in no way 
interfere with necessary minimum sight distances.  The streetlights shall be owned by the 
Town upon acceptance of the street. 
 
All luminaires shall be of the type as specified below and as indicated within Table 3.10 
(Street Lighting Requirements by Zoning District): 
 

 LED Overhead Type I (See Table 3.10) 
o IES Distribution:  Type 2 Medium  
o Backlight Uplight Glare (BUG) Rating:  U = 0%, others not to exceed 1% 
o Color:  4,000-4,300 K (Min. 70 CRI)  
o Wattage and Initial Lumen Output:    50 Watt Max. and 3,680 Lumens Min.  
o Universal voltage 120-277v, or 347-480v if required 
o Color options:  Gray or Black (with matching pole and bracket arm) 
o Maximum Effective Projecting Area (EPA):  1.0 sq. ft. 
o Provided with NEMA photocell receptacle 
o Other Ratings or Certifications 

 UL Listed 
 Design Lights Consortium Qualified 
 10K Surge Protection 
 3G Vibration Rated  
 Warranty:  5 Year Min. 

o Acceptable Manufacturer / Model: 
 CREE / LEDway - STR-LWY-2M-HT-02-E-UL-SV-700-R-40K 
 Philips / RoadView - RVS-35W32LED4K-G2-LE2-UNV-DMG-RC-GY3  
 GE / Evolve LED Roadway – ERL1-04B140-A-GRAY-120-277V.IES 

 LED Overhead Type II (See Table 3.10) 
o IES Distribution:  Type 2 Medium  
o Backlight Uplight Glare (BUG) Rating:  U = 0%, others not to exceed 2% 
o Color:  4,000-4,300 K (Min. 70 CRI)  
o Wattage and Initial Lumen Output:    70 Watt Max. and 5,400 Lumens Min. 
o Universal voltage 120-277v, or 347-480v if required 
o Color options:  Gray or Black (with matching pole and bracket arm) 
o Maximum Effective Projecting Area (EPA):  1.0 sq. ft. 
o Provided with NEMA photocell receptacle 
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o Other Ratings or Certifications 
 UL Listed 
 Design Lights Consortium Qualified 
 10K Surge Protection 
 3G Vibration Rated  
 Warranty:  5 Year Min. 

o Acceptable Manufacturer / Model: 
 CREE / LEDway - STR-LWY-2M-HT-04-E-UL-SV-525-R-40K 
 Philips / RoadView - RVS-55W48LED4K-LE2-UNIV-RC-GY3 
 GE / Evolve LED Roadway – ERL1-06B140-A-GRAY-120-277V.IES 
  

 
Note:  Color, voltage or other codes above may vary depending on site specific design. 

  
 LED Decorative Post Top  

o IES Distribution:  Type 5 ( 0% Max. Uplight BUG Score) 
o Post Top Wattage:  35 or 55 Watts (See Table 3.10) 
o Finish Color:  Black Textured (BKTX) 
o Maximum EPA:  2.75 sq. ft. 
o Acceptable Manufacturer / Model: 

 Philips (Lumec) / Metroscape (35 Watt) - MPTR-35W32LED4K-G2-
LE5-120-DMG-RCD-PHEX-BKTX  

 Philips (Lumec) / Metroscape (55 Watt) - MPTR-55W48LED4K-G2-
LE5-120-DMG-RCD-PHEX-BKTX  

 
Note:  Voltage may vary depending on site specific design. 
 
 Fiberglass Roadway Overhead Pole with Single 6’ bracket arm 

o Nominal luminaire mounting height:  20’-0” or 25’-0” (See Table 3.10) 
o Shaft length: 18’-9” or 23’-9”  
o Hand hole access (4” x 6” Min.)  with aluminum door and vandleproof screws 

in color to match pole 
o Bolt Covers or Shroud in color to match pole 
o Color:  Gray or Black to match Streetlight 
o Minimum EPA rating at 100 mph:  7 sq. ft.  
o 20’ Nom. Height - Acceptable Manufacturer / Models: 

 PLP Composite Technologies / 700 Series A720-M1/6  
o 25’ Nom. Height - Acceptable Manufacturer / Models: 

 PLP Composite Technologies / 700 Series A725-M1/6 
 

 Aluminum Decorative Post 
o Shaft length:  12’ or 14’, as determined by luminaire wattage and location 
o Color:  Black Textured (BKTX) to match post top luminaire 
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o Minimum EPA rating at 100 mph:  8.7 sq. ft. (12’) and 4.7 sq. ft. (14’) 
o Banner Arm mounting height at 12” below lamp attachment (fitter) 
o 12’ Post Acceptable Manufacturer / Model: 

 Philips (Lumec)  -  AM6F-12-BAS20-FS1-BKTX 
o 14’ Post Acceptable Manufacturer / Model: 

 Philips (Lumec)  -  AM6F-14-BAS20-FS1-BKTX 
 
Note:  Refer to Table 3.10 below for selection and spacing requirements.  For installations 
along proposed or existing multi-lane streets (wider than two lanes,) adjustments for 
spacing, distribution, driver settings, and wattage may be necessary to meet IENSA 
roadway lighting requirements. 
 
Photoelectric Control Device 
 

 Twist-lock type, electronic solid-state photoelectric control device shall comply with 
ANSI C136.10, 2010 or latest revision and must meet IP 65 or more stringent 
requirement for sealed enclosure. 

 Photo sensors shall be factory set to: 
o Turn on at 1.0 fc (1.5:1 Off/On ratio) 

 Location of photo sensor shall not be affected by any output from luminaire or by 
any other lighting fixtures or building or reflected façade lighting. 

 The relay shall have a time delay to avoid operation due to transient lighting.  
 In the event of a failure, the relay shall fail safe to an open circuit condition, meaning 

the lights are left on in the event of a failure. 
 Photocell shall be provided with a minimum 510 joule MOV lightning/surge 

protection   
 Warranty Period shall be for a minimum of twelve (12) years 
 Acceptable Manufacturer / Model: 

o Precision / EXDV-AP-TD 
o Intermatic / LED4536SC 

 
Junction/Pull Boxes 
 

 For junction or pull boxes located within vehicular travelways including emergency 
or maintenance access points, boxes shall comply with “Concrete Pullbox Standard” 
as shown on VTrans Standard Drawing E-173.   

 For all locations outside of vehicular travelways but within pedestrian walkways or 
within three (3) feet of any vehicular or pedestrian travelway, boxes shall be 
constructed of polymer concrete or fiberglass/polymer concrete as indicated below.   

 For all other areas, HDPE or “Plastic” boxes may be used. 
 Polymer concrete or fiberglass/polymer combination boxes shall have exposed rings 

and covers consisting of polymer reinforced concrete having a minimum 
compressive strength of 11,000 psi and shall be provided with skid resistant top 
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surface, stainless steel hex bolt down cover, cast labeling according to application 
(SIGNAL or LIGHTING,) and minimum load rating of Tier 15 (22,500 lb test load) 
per ANSI/SCTE 77, 2007.  Acceptable Manufacturers / Models: 

o CDR 13”x24”x18”D Flared Wall Assembly (Base Model – B12132418A and 
Cover Model – C12132402A) 

o Quazite 13”x24”x18”D Flared or Straight Wall Assembly (Base Model 
PD1324BA18 and Cover Model PD1324BA18 or Base Model PT1324BA18 
and Cover Model PT1324HA00) 

 HDPE or “Plastic” boxes shall be made of injection molded polyolefin or 
polyethylene blend of plastic with ultra-violet additives per ASTM-D-V1248.  Boxes 
shall be suitable for pedestrian traffic loadings and provided with green color, skid 
resistant surface, and stainless steel hex bolts.  Acceptable Manufacturer / Model: 

o Carson L Series Model 1324-3B Bolt Down 
 
Conduit 
 

 For underground and above ground installations, conduit shall be rigid, non-metallic 
Schedule 40 or Schedule 80 Polyvinyl Chloride (PVC) manufactured in accordance 
with ANSI/UL 652 and meeting or exceeding requirements of NEMA TC-2.   

 Maximum length of conduit runs between light bases, junctions, or connection to 
power supply stanchion shall not exceed three hundred (300) feet.   

 Minimum cover shall be twenty-four (24) inch. 
 Minimum conduit diameter shall be sized per NEC requirements but shall not have a 

nominal diameter smaller than one (1) inch.   
 All conduits shall be overlain by warning tape labeled for underground electrical 

installations in ANSI red color at a height of twelve (12) inches above the conduit. 
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TABLE 3.10 
STREET LIGHTING REQUIREMENTS BY ZONING DISTRICT 

 

ZONING DISTRICT REQUIRED LIGHTING EXCEPTIONS 

R3 Residential – high 
density residential 

LED Decorative Post Top – 
55w on 14’ post, 400’ o.c., at 
roadway intersections, 
pedestrian crosswalks, and 
turnarounds 

Modify spacing to 100’ o.c. 
adjacent to and within 100’ of 
school property 

R2 Residential – 
medium density 
residential 

LED Decorative Post Top - 35w 
on 12’ post, 400’ o.c., at 
roadway intersections, 
pedestrian crosswalks, and 
turnarounds 

Modify spacing to 100’ o.c. 
adjacent to and within 100’ of 
school property 

R1 Residential – low 
density single family 
residential 

LED Overhead Type I - 
roadway lighting luminaire 
mounted on 20’ pole, 600’ o.c., 
at roadway intersections, 
marked pedestrian crossings 
and turnarounds.  

Modify spacing to 100’ o.c. 
adjacent to and within 100’ of 
school property 

R5 & R10 Residential – 
low density in rural and 
agricultural area 

LED Overhead Type I - 
roadway lighting luminaire 
mounted on 20’ pole, at 
roadway intersections and 
marked pedestrian crossings. 

 

GD – General 
Development  
LS - Lakeshore 

LED Decorative Post Top – 
55w on 14’ post, 100’ o.c. on 
the sidewalk side of the street; 
at intersections, and 
turnarounds.  

When sidewalks are on both 
sides of the street, stagger 
light poles at 140’ o.c. (70’ 
o.c. from center line of street) 

COM – Commercial 
District 
BD – Business District 

LED Overhead Type II - 
roadway lighting luminaire 
mounted on 20’ pole and 
bracket arm at 140’ o.c. on the 
sidewalk side of the street; at 
intersections, and turnarounds.  

When sidewalks are on both 
sides of the street, stagger 
light poles at 280’ o.c. (140’ 
from centerline of street). For 
streets wider than 2 lanes, 
increase pole height to 25’ 
and meet IESNA roadway 
average horizontal fc, higher 
wattage may be required. 

IND – Industrial District LED Overhead Type II - 
roadway lighting luminaire 
mounted on 20’ pole and 

For streets wider than 2 
lanes, increase pole height to 
25’ and meet IESNA 
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bracket arm at 300’ o.c. on 
sidewalk side of the street, at 
intersections and turnarounds. 

roadway average horizontal 
fc, higher wattage may be 
required. 

AGR, AMU, FP, and all 
other similar districts 

No street lighting Where land use is for PRD 
or other Multi-Family uses or 
where new drives intersect 
with existing developments, 
use LED Overhead Type I 
roadway lighting luminaire 
mounted on 20’ pole, 600’ 
o.c., at roadway 
intersections, marked 
pedestrian crossings and 
turn-arounds. 

3.17 PLANTING OF TREES 

 
The Municipality shall require the planting of new trees in areas where no trees presently 
exist, within the area disturbed by new construction, or in an area which substantial loss of 
trees has or will occur in the process of the road construction. 
 
Such trees shall be of a type specified in the “Colchester Street Tree Master Plan” (see 
Appendix D).  Such trees shall be planted in fertile or fertilized ground and shall be watered 
and nurtured after planting until growth is assured. 
 
Refer to the Colchester Street Tree Master Plan for min diameter size, placement of, 
spacing of and clearance to all trees.  All new trees shall be planted inside of the street 
right-of-way and utility, drainage, or other public easements. Plantings shall be guaranteed 
for two years.  Any plantings, which do not survive, shall be replaced prior to acceptance by 
the Town. 

3.18 STREET GUARD RAIL OR BARRIER 

 
This item includes the construction of twelve gauge standard steel beam-and-post guard 
rail, conforming to the design indicated on the accepted drawings, Sections 621 and 728 of 
the Vermont Standard Specifications for Construction as periodically amended, and pages 
G-1 and G-1d of the Vermont Design Standards. 
 
This item may also consist of roadside barriers of other types, which shall conform to the 
latest edition of the AASHTO Roadside Design Guide and shall be approved by the Town 
Engineer. 
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3.19 STREET SIDELINE MONUMENTS 

A. DESCRIPTION 

 
This item shall consist of installing street property sideline monuments at all street 
intersections and at all points of curve and/or tangency of other critical points in the street 
lines as will enable a land surveyor to reconstruct the street geometry. 

B. MATERIALS 

 
Reinforced concrete monuments shall be those as manufactured by S.T. Griswold, or 
equivalent, and shall be 4”x4”x36”.  The top shall have a marked center, which shall be the 
point of reference.  

C. CONSTRUCTION METHODS 

 
The monuments shall be set vertically and to a depth so that the top of the monument will 
project one-half inch (1/2”) above the surrounding finished ground surface.  The 
monuments shall be set in place after all other street improvements are completed.  All 
monuments shall be set such that the top is left slightly above finished grade (1” max.)  The 
monument’s location shall be established by a surveyor licensed in the State of Vermont.  
 
 

END OF SECTION 
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SECTION 4. STORM DRAINAGE SPECIFICATIONS 

4.1 GENERAL 

 
This Section includes information regarding measures and materials for the design and  
the construction of infrastructure used to treat, collect, and convey stormwater runoff. 

4.2 PROJECT REQUIREMENTS 

A. COMPLIANCE 

 
The Developer shall be responsible for complying with the latest revisions of Vermont 
Water Quality Standards and protection of adjacent properties from degradation due to 
stormwater runoff. In addition, the Contractor shall comply with relevant local and state 
regulations governing the control of stormwater, which may include Chapter 18, Article VI 
of the Town of Colchester Ordinances and the State of Vermont’s Stormwater 
Management Rule. 

B. STORMWATER MANAGEMENT PLAN 

 
For projects that disturb greater than 1 acre and create between one-half and one acre of 
impervious surfaces, a Stormwater Management Plan shall be submitted to the Town 
Engineer for review and approval prior to the issuance of a Building Permit and/or Septic 
Permit. See Chapter 18; Section 18-37 of the Town of Colchester Ordinances for specific 
Plan requirements. 

4.3 STANDARD TREATMENT PRACTICES 

A. COMPLIANCE 

 
The standard treatment practices (STP) to be used for the purpose of providing the 
necessary water quality, channel protection, groundwater recharge, and/or flood control 
for a given project shall comply with the STP measures contained within the latest 
edition of the Vermont Storm Water Management Manual Rule and Design Guidance 
(VSWMMRDG.) These measures may include ponds, wetlands, infiltration practices, 
filters, and open channels. 
 

B. ANALYSIS AND SIZING 

 
The storm water collection system shall be properly sized to convey storm water flows 
in an efficient and effective manner to the required STP measures. 
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In addition to the 10-yr, 25-yr, and 100-yr storm events analyzed for flood control, a 
downstream analysis (as described in Section 2.5 of the VSWMMRDG of the project 
site may be required by the Town Engineer on a case-by-case basis depending on the 
magnitude of the project, the level of risk to downstream public and private 
infrastructure, or other issues such as past drainage or flooding problems. 
 
All new developments which include construction or upgrade of a public roadway as 
outlined in these Specifications shall be required to design associated stormwater 
treatment facilities to handle, at a minimum, the 25-year event.   
 
Any bridge (structures with spans greater than 6 feet) or culvert with a drainage area 
greater than 0.25 sq. miles (160 acres) will require a hydraulic engineering study.  Such 
culverts and bridges shall be designed to convey the minimum design storm event as 
stipulated in the VTrans Hydraulics Manual based on roadway classification.  In the 
case of perennial streams, designs shall also conform to Vermont Statewide Stream 
Alteration Standards.  All bridges and open bottom structures shall be designed to allow 
for passage of ice and debris. 
 
For drainage areas smaller than 160 acres, the VTDEC “Active Channel Culvert Sizing 
for Intermittent Stream Crossings” Chart shall apply.  The appropriate pipe size shall be 
based on the closest drainage area.  Table 4.1 has been provided below as a summary 
of the required sizes. 
 

TABLE 4.1 
ACTIVE CHANNEL SIZING FOR INTERMITTENT STREAM CROSSINGS 

 
 

Drainage Area 
(Acres) 

Minimum Diameter for Culverts 
on Intermittent Streams 

(Inches) 
 8  18 
 16  24 
 20  30 

40 36 
50 42 
80 48 

 120  60 

160 66 

 
The following minimum pipe diameters shall apply to new construction and replacement 
of existing structures: 

 Driveway culvert – 15-inch diameter 
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 Roadway culvert – 18-inch diameter (or as indicated in Table 4.1) 
 Combination Infiltration Trench/Storm Drain – 8-inch diameter 
 Underdrain– 6-inch diameter (closed system receiving no surface drainage) 

 

4.4 MATERIALS AND PRODUCTS 

A. TYPES OF PIPE 

 
Types of pipe which may be used for storm drain lines are Reinforced Concrete Pipe 
(RCP), Corrugated Polyethylene Pipe (PE), Corrugated Polypropylene Pipe (PP) and 
Polyvinyl Chloride Pipe (PVC).  Types of pipe which may be used for culverts are 
Reinforced Concrete Pipe (RCP), Corrugated Polyethylene Pipe (PE), and Corrugated 
Polypropylene Pipe (PP).   

REINFORCED CONCRETE PIPE (RCP) 

 
Pipe shall conform to the Vermont Standard Specifications for Construction, Section 710, 
and AASHTO, M170.  RCP shall be used where there is not sufficient cover for other pipe 
materials to structurally support the loads of passing traffic.   

CORRUGATED POLYETHYLENE PIPE (PE) 

 
Pipe shall conform to AASHTO M294-90, Type S.   

CORRUGATED POLYPROPYLENE PIPE (PP) 

 
Pipe shall conform to AASHTO M330, ASTM F2764, and ASTM F2881.   
 

POLYVINYL CHLORIDE PIPE (PVC) 

 
Pipe shall conform to ASTM Specification D-3034 or F679, (PVC) Sewer Pipe and Fittings, 
SDR35, or thicker walled pipe with push-on joints in compliance with ASTM F794.  PVC 
pipe is only approved for sub-surface applications with stone bedding and backfill or with 
full stone and fabric envelope when perforated and used for underdrain or infiltration.   
 
PVC pipe shall not be installed when the temperature drops below 32°F or goes above 
100°F.  During cold weather, the flexibility and impact resistance of PVC pipe is reduced.   
 
Extra care is required when handling PVC pipe during cold weather.  PVC pipe shall not be 
stored outside and exposed to prolonged periods of sunlight as pipe discoloration and 
reduction in pipe impact strength will occur.  Canvas or other opaque material shall be 
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used to cover PVC pipe stored onsite. 

CORRUGATED GALVANIZED METAL PIPE (CGM) 

 
This pipe material is not allowed for construction under municipally owned roadways, 
rights-of-way, or easements. 

B. MANHOLES 

 
Where indicated on the plans, the Contractor shall furnish and install manholes, which 
meet the requirements of the sanitary sewer manholes of these specifications.  Precast 
sections shall be coated with dampproofing or shall be cast with a waterproofing concrete 
admixture.  Frame and covers shall say “STORM” or “DRAIN” on the cover and otherwise 
meet the requirements of frames and covers as described in the Sewer section of these 
specifications.  

C. CATCH BASINS 

 
Catch basins shall be constructed of reinforced concrete and provided with cast ductile or 
gray iron frames and grates rated to carry a minimum design load of AASHTO H-20.   
 
For paved areas, acceptable models include Models R-3210-A and R-3210-L as 
manufactured by Neenah Foundry of Neenah, WI and the Model 5520 (VTrans Model) 
Frame with Type A, D, or E Grates as manufactured by EJ (formerly East Jordan Iron 
Works) of East Jordan, MI.  Frames in curbed areas shall be provided with three flanged 
sides rather than four. In curbed areas, frames shall also be set to final grade only after the 
curbs have been completed.   
 
For inlets in vegetated or unpaved areas, above models may be used and “liftmate” hinged 
arm or captive hinge models such as the Rexus Grating as manufactured by Certainteed 
Corp. of Valley Forge, PA, both R-3210-ALM and R-3210-LLM as manufactured by 
Neenah Foundry, and 5624 Heavy Duty Hinged Grate by EJ of East Jordan, MI are also 
acceptable. 
 
Precast risers and base sections shall conform to the Vermont Standard Specifications for 
Construction, Section 604, or as periodically amended.   Frames shall be brought to grade 
with rubber grade rings by Infra-Riser or approved equal.  Precast risers and bases for 
manholes shall conform to ASTM Specifications C-361.   Precast sections shall be coated 
with dampproofing or shall be cast with a waterproofing concrete admixture. 

 
The pipe opening in the precast manhole riser shall have a cast-in-place flexible gasket or 
an equivalent system for pipe installation as approved by the Town Engineer.  Joints 
between manhole risers shall be rubber "O" ring seals or soft Butyl joint sealer (rope form). 
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Catch basins shall have a minimum 24-inch sump. 

D. DRAINAGE SWALES 

  
Drainage swales and ditches that are being used to convey (but not provide treatment of) 
stormwater shall conform to Figures 4.5 and 4.6. 

E. UNDERDRAINS 

 
Perforated Polyvinyl Chloride (PVC):  PVC SDR35 pipe shall conform to AASHTO M278 
and ASTM F75B.  For pipe sizes 6" and 8", perforations shall be 1/4" diameter holes, 3 
1/4" on center, with a total of 4 rows spaced at 90 degrees and 150 degrees.  For pipe 
sizes 10" and larger perforations shall be 1/4" diameter holes, 3 1/4" on center, with a total 
of 6 rows spaced at 90 degrees, 125 degrees, and 160 degrees. 
 
Cleanouts for underdrains shall be provided at upstream ends and at bends, where 
permitted.  No bends will be permitted for combined drain/underdrain lines receiving 
surface waters.  Cleanout frames and covers shall be cast iron.  Castings shall be true to 
pattern and free from flaws.  Bearing surfaces for cleanout frames and covers shall be 
machined to give continuous contact throughout their circumference.  All iron castings shall 
be thoroughly cleaned and then coated with hot coal tar before being delivered. 
 
Cleanout frames and covers shall not bear directly on the cleanout pipe.  Cleanouts 
installed in yard areas or other areas outside of the traveled-way, may be installed with a 
valve box style riser.  Cleanouts installed in the traveled way shall have a minimum 2-foot 
diameter, 2-foot high Precast concrete riser, open bottom, with minimum 8-inch wide, 6-
inch high annular Precast footing.   Frame and cover shall be cast-iron and marked 
“STORM” or “DRAIN” with a 20-inch minimum clear opening and HS-20 load rating. 
 

4.5 CONSTRUCTION METHODS 

A. LAYING PIPE 

 
Storm drains and culverts shall be constructed in accordance with the Vermont Standard 
Specifications for Construction, Section 601, or as periodically amended; and on a trench 
bottom, they shall be prepared and bedded as shown on Figure 4.3. Each pipe shall be 
checked just prior to laying to ensure that it is clear of all dirt and debris.  It shall be laid 
true to line and grade as indicated on the contract drawings.  All joints shall be tight, and 
inverts shall be continuous. 
 
PE pipe shall be firmly joined as recommended by the manufacturer, concrete pipe joints 
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shall be a rubber-gasket type, and PVC pipe shall be joined with standard push-on type 
using elastomeric gaskets. 
 
Storm drains and culverts shall be designed to have a minimum slope of 0.5%, a maximum 
slope of 20%, and designed based on project-specific requirements and as accepted by 
the Town Engineer.  

B. PIPE BEDDING 

 
Reinforced concrete pipe shall be bedded with material excavated from the trench having 
no stones larger than one and a half inches (1 ½”) in the longest dimension.  Should no 
excavated material be suitable, sand or gravel shall be used.  Sand and Gravel shall meet 
the current Vermont Agency of Transportation Standard Specifications for Construction for 
these items. 
 
PVC and PE pipe shall be bedded with fine graded crushed stone.  Fine graded crushed 
stone shall meet the current Vermont Agency of Transportation Standard Specifications for 
Construction for this item and then backfilled with material excavated from the trench 
having no stones larger than one and a half inches (1 ½”) in the longest dimension.  Sand 
or gravel shall be used if no excavated material is suitable. 

C. BACKFILL 

 
Trenches shall be backfilled to subgrade with, wherever possible, material excavated from 
the trench, and shall be done only after the approval of the Design/Project Engineer. 
Material for backfilling shall be free of roots, stumps, and frost.  Backfill shall not be placed 
on frozen material. Materials used for backfilling trenches shall be free of stones weighing 
more than thirty (30) pounds.  No stones measuring over three inches (3”) in the longest 
dimension shall be placed within one foot (1’) of the pipeline being backfilled.  Stones 
found in the trench shall be removed for a depth of at least six inches (6”) below the bottom 
of the pipe.  Use of blasted rock, as trench backfill will not be permitted.   
 
Backfill material shall be tamped in layers around the pipe to a sufficient height above the 
pipe to adequately support and protect the pipe. Backfill for pipelines under roadways shall 
be placed in six inch (6”) lifts, each lift being compacted to not less than 95% of maximum 
dry density as determined by ASTM D1557 / AASHTO T180 Method A (Modified Proctor) 
test. Pipelines outside of roadways or in cross country routes shall be compacted to 90% 
maximum density as determined by ASTM D1557 / AASHTO T180 Method A (Modified 
Proctor) test.  If conditions warrant, the backfilling of trenches shall be done with 
mechanical equipment. Particular precautions shall be taken in the placement and 
compaction of the backfill material in order not to damage the pipe, pipe coating or 
structure.  Backfilling in all public roadways shall be so compacted as to leave no 
depression in the road.  Additional backfill requirements may apply within State Highway 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS                         
 
 

Colchester Public Works Standards                       Page 91 of 143 Amended November 12, 2019 

Right-Of-Ways. All public road surfaces shall be restored to a condition at least equal to 
that, which existed prior to the start of construction. Precautions shall be taken against 
undue damage to existing surface materials.   
 
No compacting shall be done when the material is too wet to be compacted properly.  At 
such times the work shall be suspended until the previously placed and new materials have 
dried out sufficiently to permit proper compaction, or such other precautions are taken as 
may be necessary to obtain proper compaction. 
 
Surplus excavated materials shall be disposed of in a satisfactory manner.  Surplus 
material or spoil shall be removed promptly and disposed of in accordance with applicable 
State and local permits. 
 
Trenches that have been improperly backfilled, enclosed or covered before inspection of 
fittings and joints shall be reopened and re-backfilled at the Contractor’s expense.   

D. HEADWALLS 

 
The Contractor shall construct pipe headwalls at the outfall end of all storm lines as shown 
on the plans.  Headwalls shall be specifically designed Polyethylene end sections, 
concrete, or rubble masonry construction. 
      
If constructed of concrete or masonry rubble, headwalls shall conform to the Vermont 
Agency of Transportation Standard Specifications for Construction, Section 602.  All 
concrete utilized for the purpose shall meet the requirements for Class B concrete as per 
the Vermont Standard Specifications for Construction, Section 501.  End sections shall 
conform to the Vermont Agency of Transportation Standard Specifications for Construction, 
Section 711, or as periodically amended. 
 

E. PIPE OUTFALLS 

 
Stormwater outfall pipes shall be constructed to minimize the discharge velocity.  The last 
20’ of pipe slope shall not exceed 2 %. This may require the use of drop manholes in the 
outfall.  All outfalls will be properly lined with heavy stone appropriately sized to withstand 
the velocity of water when the pipe is running full.  See Figure 4.4. 

F. CATCH BASINS 

 
Catch basins shall be installed on a compacted base of sand or fine graded crushed stone. 
The base material shall be covered with one layer of subgrade geotextile before placement 
of the structure.  See Figure 4.1. 
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G. ACCESS ROAD  

 
All necessary access routes shall have at least a fourteen foot (15’) wide improved travel 
way capable of supporting the weight of a two-axle, forty thousand (40,000) pound vehicle 
and have an adequate turnaround at the end.  See Figure 4.7. 

H. CHAIN LINK FENCE  

 
Stormwater ponds shall either be fenced to protect against hazards or the contours of the 
pond shall be benched to eliminate drop-offs or other safety hazards.   
 

 Fabric – Chain link, 2” mesh, #9 gauge (0.148” diameter) wire.  Top selvage shall be 
knuckled and bottom selvage shall be barbed. 

 Line Posts – 1.9” diameter, nominal pipe, schedule 40. 
 Terminal Posts – End, Corner and Pull Posts to be 2.375” diameter, nominal pipe, 

schedule 40. 
 Post Spacing – Posts shall be spaced equidistant on a maximum of 8 feet center to 

center, except gate posts which shall be spaced according to the required gate 
opening. 

 Post Footings – All posts shall be set to a depth of 34” in a 10” cylindrical shaped 
hole 42” deep filled with concrete. 

 Tension Wire – A tension wire (0.192” diameter) shall be attached 1” below the top 
selvage and 2” above the bottom selvage of fabric with hog ring fasteners. 

 Fabric Ties – Fabric to be fastened to posts and gate frames with (0.148” diameter) 
wire or tie bands. 

 Truss Rods – To be 3/8” diameter (diagonal) bars with turnbuckle. 
 Stretcher Bars – ¼” x ¾” flat bars with square edges. 
 Gates – Gate frames to be 1.9” diameter nominal pipe, schedule 40, assembled by 

welding, riveting, or bolting, and shall be furnished complete with fittings.  Gate 
posts shall be 2.875” diameter, nominal pipe, schedule 40.  See Figure 4.8. 

 
Refer to the VSWMMRDG for pond design information under Section 4.3 for Structural 
Stormwater Treatment Practices.  At a minimum, any drainage or treatment facility with 
ponding depths at or greater than 4’ shall be provided with a 10’ safety bench around the 
perimeter. 
 
 

END OF SECTION 
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SECTION 5. WATER DISTRIBUTION SPECIFICATIONS 

5.1 GENERAL 

 
This Section includes information regarding measures and materials for the design and  
the construction of water mains, valves, services, hydrants, and other infrastructure 
pertaining to municipal water transmission and distribution. 

5.2 WATER DISTRIBUTION STANDARDS 

 
The Town of Colchester adopts the Champlain Water Districts (CWD) Standards 
(Appendix A) for the materials, installation, and uses of water distribution systems with the 
following exceptions and clarifications: 

MUNICIPAL NOTIFICATION & APPROVAL (GENERAL TO ENTIRE CWD) 

 
Exception:  Where the CWD Standards reference notification or inspection by the local 
water district or CWD, the Town of Colchester Building Inspector shall also be notified.  
Where CWD Standards reference review by the local water district or CWD, review is also 
required by the Department of Public Works, or other appropriate municipal officials. 

STORM DRAIN SEPARATION (CWD 1.25) 

 
Clarification and Exception:  Separation between storm drain pipes, sanitary sewer pipes 
and water pipes shall be in accordance with the Vermont Water Supply Rule.  Where the 
minimum separation distances cannot be met refer to the CWD documents. 
 
RECORD DRAWINGS (CWD 1.26.02) 
 
Clarification:  Both the requirements of CWD Standards for record drawing information and 
submittal; and the requirements of these Standards shall be required to satisfy record 
drawing requirements on projects involving water system improvements. 
 
ACCEPTANCE AND TRANSFER OF OWNERSHIP (CWD 1.26.04) 
 
Clarification:  Both the requirements of CWD Standards for procedures for acceptance and 
transfer of ownership; and the requirements of these Standards shall be required to satisfy 
requirements on projects involving water system improvements. 

WATER MAIN SIZING STANDARDS (CWD 2.02) 

 
Clarification:  CWD lists the minimum pipe size as 8-inch diameter for all water mains and 
states that deviation from the minimum to a larger pipe size requires the submittal of sizing 
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calculations.  Sizing calculations shall be submitted on ALL water mains, unless waived by 
the Town Engineer. 

POLYVINYL CHLORIDE (PVC) PIPE (CWD 3.00) 

 
Exception:  While CWD does not allow the use of PVC except for repair of existing PVC 
mains, Fire & Water Districts 2 & 3 do permit the use of AWWA C900 PVC, DR14 (305 psi 
working pressure) when approved by the CFD Administrator.  Where non-ferrous pipes are 
used for main or service lines, tracer wires including locator boxes shall be provided. 

HIGH DENSITY POLYETHELENE (HDPE) PIPE (CWD 4.00) 

 
Exceptions:   As indicated in Section 4.01, the CWD Supervisor may approve the use of 
HDPE pipe for limited applications.  Similarly in areas served by CFD No. 2 & 3, AWWA 
C901 (sizes ¾-2”) or C906 (sizes 4-65”) HDPE may be used when approved by CFD 
Administrator.  Where non-ferrous pipes are used for main or service lines, tracer wires 
including locator boxes shall be provided. 

FIRE HYDRANTS AND HYDRANT BRANCHES (CWD 12.00) 

 
Clarification:  A four-inch (4”) Storz Connection on the pumper nozzle shall be required in 
place of the 4 ½” NST nozzle for All Water Districts within the Town. 
 
Clarification:  Where hydrants are being installed within the Fire District 2 service area, the 
acceptable color shall be Yellow as opposed to Red as listed in 12.09. 
 
Clarification:  Where design and construction of hydrant spacing is concerned, both the 
CWD Standards and the Colchester Town Ordinance Chapter 7 shall apply.  Where 
conflicts occur, the more stringent standard shall apply. 
 

SERVICE CONNECTIONS (CWD 15.00) 

 
Clarification:  Copper tubing shall by type "K", soft-temper, conforming to ASTM B88.  The 
name or trademark of the manufacturer and type shall be stamped at regular intervals 
along the pipe.  Copper service pipe shall be one piece from the corporation to the curb 
stop.  The minimum service for a single-family residence shall be three-quarter inch (¾”).  
The minimum service for a duplex shall be one inch (1”).   
 
Exception:  Service sizes for homes with more than two bathrooms and non-residential 
uses shall be designed in accordance with applicable plumbing codes based on the 
number of fixture units in the building and/or any fire protection flow needs.  Additionally, if 
the service line is to be longer than the minimum zoning setback, then the frictional 
headloss at the instantaneous peak demand shall be calculated and shall be additionally 
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used in the size design.  Service lines are required to have pressure calculations 
performed in the event that a home or building requires water service at a substantially 
different elevation than the water main to which the service connects in order to prove that  
minimum pressure requirements are met in accordance with the Vermont Water Supply 
Rule and other applicable building codes.    
 
ROCK EXCAVATION (CWD 17.00) 
 
Exception:  This section is superceded by pertinent portions of these Standards. 

WATER MANHOLES AND VAULTS (CWD 24.00) 

 
Exception:  In addition to conformance with ASTM C478, all precast concrete manholes 
and appurtenances shall meet or exceed AASHTO HS-20 rating minimum.  Buoyancy 
calculations are required on water manhole structures and vaults and must be submitted 
for review with the design.  
 
Clarification:  Drainage from any water manhole or vault shall have outlet protection and 
insect screening. 
 
Exception:  Precast concrete manhole and vault manufacturers shall use link seal products 
to produce a watertight wall penetration.  Where appropriate double link seals shall be 
used.  All link seal bolts shall be stainless steel. Flexible pipe sleeves are not allowed for 
pipe connections under pressure. 

MANHOLE AND VAULT FRAME AND LID (CWD 25.00) 

 
Exception:  All manholes shall be provided with ductile iron manhole frames and covers.  
Frames and covers shall be in accordance with the Sewer section of the Colchester 
Standards, except that the covers on water structures shall be marked “WATER” in lieu of 
“SEWER.”   
 
Exception:  Where no traffic is possible or anticipated, water structures may be accessed 
via an aluminum hatch by Bilco or equal.  Aluminum hatches shall be rated for 300 psf 
minimum and have a minimum clear opening of 30-inches.   Aluminum hatches shall have 
a diamond plate skid pattern on them to provide traction; a locking mechanism to hold the 
hatch open; and be lockable for security purposes.   
 

BACKFILLING (CWD 32.01) 

 
Clarification:  Material shall be considered “too wet” if the material is sufficiently above the 
optimum water content for the material properties to reduce the ability to achieve proper 
compaction.  Additionally, the material shall also be considered “too wet” if the compaction 
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equipment creates a safety hazard to the workers performing the compaction.  
 
COMPACTION (CWD 32.02) 
 
Exception:  Where the CWD Standards reference standard methods for compaction, the 
acceptable method shall be AASHTO-180: Modified Proctor.  The percent compaction that 
is acceptable does not change.  AASHTO-99: Standard Proctor testing is not acceptable. 
 

WATER/SEWER SEPARATION (CWD 33.02) 

 
Clarification:  When it is impossible to obtain horizontal and vertical separation on new 
installation, the sewer pipe material shall be installed as waterworks material with 
watertight joints and that material shall be PVC C900.  Where possible this material shall 
be included in the design to allow for properly sized manhole boots. 
 
 

END OF SECTION 
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SECTION 6. SANITARY SEWER SPECIFICATIONS  

6.1 GENERAL 

 
This Section includes information regarding measures and materials for the design and the 
construction of infrastructure to collect and convey sanitary sewer flows including 
manholes, pipes, services, and other appurtenances. 

6.2 MATERIALS 

A. TYPES OF PIPE 

 
Types of pipe which shall be used for the various parts of work are as follows: 
 
Gravity sewers shall be SDR 35 PVC solid wall pipe meeting ASTM Specifications D-3034 
or F679, or ductile iron pipe. 
 
Force mains shall be ductile iron with push-on joints, PVC SDR21, PVC CL150 DR18, or 
HDPE SDR 17 (minimum 100 psi pressure class) with butt-fused joints. 

B. PVC SEWER PIPE 

Gravity PVC Pipe 

 
Gravity PVC sewer pipe shall conform in all respects to the latest revision of ASTM 
Specifications D-3034 or F679, Type PSM Polyvinyl Chloride (PVC) Sewer Pipe and 
Fittings, SDR35.  Wall thickness of all Gravity PVC sewer shall meet ASTM Specifications 
for SDR35 pipe, or better.  All pipe and fittings shall be clearly marked as follows: 

 
Manufacturer's Name and Trademark 
Nominal Pipe Size 
Material Designation 12454C PVC 
Legend "Type PSM SDR35 PVC Sewer Pipe" or 
"PS 46 PVC Sewer Pipe" 
Designation ASTM D-3034 or F679 
 

Joints shall be push-on type using elastomeric gaskets and shall conform to ASTM D-3212. 
 The gaskets shall be factory installed. 

 
The pipe shall be furnished in nominal 14-foot, or 20-foot lengths.  Sufficient numbers of 
short lengths and full machine fittings shall be provided for use at manholes, chimneys,  
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and connections.  All connections will require the use of manufactured fittings.  Field 
fabricated, saddle-type connections will not be considered acceptable.  

Pressure PVC Pipe 

 
Pressure PVC sewer pipe shall conform in all respects to the latest revision of ASTM D-
2241, SDR 21.  Wall thickness of all Pressure PVC sewer shall meet ASTM Specifications 
for SDR 21 pipe, or better.  All pipe and fittings shall conform to ASTM D-2241. 
 
Any pipe or fitting having a crack or other defect or which has received a severe blow shall 
be marked rejected and removed at once from the work site.  All field cuts are to be made 
with saw and 90 degree miter box.  Bevel the cut end to the same as the factory bevel and 
remove all interior burrs.  Measure and place a homing mark on the pipe before 
assembling. 

General PVC 

 
The Contractor will submit certification that the materials of construction have been 
sampled, tested, and inspected, and that they meet all the requirements--including wall 
thickness--in accordance with ASTM D-3034 or ASTM F679 for all pipe and fittings to be 
included in the project work. 
 
PVC pipe shall not be installed when the temperature drops below 32°F or goes above 
100°F.  During cold weather, the flexibility and impact resistance of PVC pipe is reduced.   
 
Extra care is required when handling PVC pipe during cold weather.  PVC pipe shall not be 
stored outside and exposed to prolonged periods of sunlight as pipe discoloration and 
reduction in pipe impact strength will occur.  Canvas or other opaque material shall be 
used to cover PVC pipe stored onsite. 
 
PVC pipe shall not be installed in locations where there is a likelihood of low molecular 
weight petroleum products or organic solvents or their vapors are present.  

PVC pipe shall be installed with an approved tracing wire accessible in a Buffalo Box at 
approved locations.  Tracing wire shall be placed at the top of the bedding material over 
the pipe.  The wire shall have a one-inch (1”) PVC conduit under roadway and sidewalk 
crossings. Tracing wire may be Kris-Tech Wire Company #12 Solid PE 45 Blue, direct 
bury. 

C. DUCTILE IRON PIPE 

 
Ductile iron pipe shall be the thickness class designated in accordance with the 
manufacturer’s recommendations.  All ductile iron pipe shall be centrifugally cast in molds 
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and shall conform to the latest revision of ANSI Standard A21.51 (AWWA C151); ANSI 
Standard A21.11 (AWWA C111), Rubber Gasket Joints for Cast Iron and Ductile Iron 
Pressure Pipe and Fittings; and ANSI Standard A21.10 (AWWA C110), Gray Iron and 
Ductile Iron Fittings 2" Through 48" for Water and Other Liquids.   

 
All ductile iron pipe shall be cement lined and shall conform to ANSI Standard A21.4 
(AWWA C104), Cement-Mortar Lining for Cast Iron and Ductile Iron Pipe and Fittings for 
Water. 

 
All fittings shall be push-on joint fittings unless noted otherwise on the plans with body 
thickness and radii in accordance with Sections 11-2 through 11-5 and 11-7 through 11-8 
of ANSI A21.11. 

 
Mechanical joint, ductile iron pipe shall be the thickness class designated in accordance 
with Manufacturer’s recommendations and shall be installed at locations in accordance 
with Manufacturer’s recommendations.   

 
Mechanical joint ductile iron pipe shall conform to the specifications of ductile iron pipe, 
except for fittings which shall be mechanical joint with body thickness and radius of 
curvature conforming to ANSI A21.10 and mechanical joints which shall be in accordance 
with Sections 11-2 through 11-6 of ANSI A21.11. 

D. POLYETHYLENE ENCASEMENT FOR DUCTILE IRON PIPE 

 
Polyethylene pipe encasement shall be required in areas of corrosive soils and shall 
conform to the current AWWA C105/ANSI A21.5 standard.  Minimum material 
requirements for the polyethylene film shall be high density; cross-laminated virgin 
polyethylene 4 mil film sleeves.  In lieu of installing polyethylene encasement in known or 
suspected corrosive soils, the Town Engineer may approve the installation of other pipe 
materials including HDPE and/or C-900 PVC pipe.   

E. MANHOLES 

 
Manholes shall be placed at all changes in slope, size, alignment of pipe, at the ends of 
each line, at all intersections, and at least every 300 feet.  The Contractor shall construct 
reinforced concrete manholes and drop manholes to the dimensions at the locations shown 
on the approved drawings.  Drop connections shall be designed at manholes where the 
entering sewer invert is 2-feet or more above the manhole invert, in accordance with the 
standard detail (Figure 6.6).  When a smaller sewer joins a large one, the inverts shall be 
aligned such that the larger sewer should be sufficiently lower to maintain the same energy 
gradient.  On slopes exceeding 20%, follow Ten States Standards and submit hydraulic 
grade line calculations with plans for approval. 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS  
 

Colchester Public Works Standards               Page 100 of 143         Amended November 12, 2019 

Manhole Excavation and Subbase 

 
Manholes subbase shall be a compacted base of ¾” stone and underlain with a layer of 
subgrade geotextile fabric. 

Precast Concrete Structure 

 
All manholes shall be precast reinforced concrete manhole sections with tongue-and-
groove joints with rubber composite grade rings, covers, anchorage, and accessories.  All 
manholes shall be a minimum of 48-inches inside diameter.  All precast concrete shall be 
rated for AASHTO HS-20 loading requirements and be made with 3000 psi concrete.  All 
precast reinforced concrete manhole sections shall conform to the latest version of the 
ASTM Specifications C478.  Precast risers and bases for manholes shall conform to ASTM 
Specifications C-361.     

Dampproofing and Sealing 

 
All exterior surfaces of the manhole shall be coated with two-coats of a waterproof sealant. 
Joints between manhole risers shall be rubber "O" ring seals or soft Butyl joint sealer (rope 
form). 

Pipe Penetrations 

 
The pipe openings in new precast manholes shall have cast-in-place flexible gaskets.   
Pipe openings for newly cored connections shall have a Kor-N-Seal connection.  All flexible 
gaskets shall conform to the latest version of the ASTM Specifications C 923 (Standard 
Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, 
Pipes and Laterals).    
 
Where force main discharge enters a manhole structure, a Link-Seal shall be used.  Link-
Seal connectors shall be resistant to wastewater and have stainless steel nuts and bolts. 

Shelves & Inverts 

 
Shelves shall be constructed with Class B concrete as defined in Section 501 of the 
VTrans Standard Specifications for Construction.   Shelves shall slope at a minimum rate 
of ½-inch per foot toward the invert.  No lateral sewer, service connection, drop manhole 
pipe, or force main shall discharge onto the surface of the shelf. 
 
Inverts shall be designed and constructed to conform as closely as possible in shape and 
slope to that of the connecting sewers.  The channel walls shall be constructed to the full 
height of the crown of the outlet sewer.  Inverts shall be constructed with Class B concrete 
or, for straight runs, segments of pipe cut in half longitudinally.  Inverts shall have the exact 
shape of the sewer to which they are connected, and any change in size or direction shall 
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be gradual and even.   The minimum differential elevation across an invert shall be 0.1 
feet.   Additional differential elevation should be used when there is a bend in the invert or 
where there is a lateral confluence with unequal flow. 
 
Steps 
 
All manholes are to be precast with copolymer polypropylene plastic rungs with steel 
reinforcement twelve inches (12") on center.   
 
Frames and Covers 
 
All manholes shall be provided with heavy-duty frames and covers rated to carry a 
minimum design load of AASHTO HS-20.  All frames shall be circular and shall be non-
rocking designs provided with self-sealing gaskets.   Manhole frames and covers shall be 
either gray cast iron, meeting ASTM A48 Class 35B and AASHTO M306, or ductile iron, 
conforming to the latest version of the ASTM Specification A536 grade 80-55-06.  Frames 
and covers shall have a minimum 30-inch diameter clear opening and a minimum frame 
depth of 5-inches except frostproof models which shall have a minimum 28-inch diameter 
clear opening.  Frames and covers shall be badged or labeled according to intended use 
with 3-inch minimum height letters reading “WATER”, “SEWER”, “STORM”, or other as 
approved by Engineer.  Frames and covers shall also be provided with non-skid surfaces 
and coated to provide corrosion resistance. 
 
The following makes and models are approved for use in both paved and un-paved areas, 
Model R-1743 as manufactured by Neenah Foundry of Neenah, WI or Model 2006 as 
manufactured by EJ (formerly East Jordan Iron Works) of East Jordan, MI.  For watertight 
installations, use Neenah Model R-1916-H1 or EJIW 2006ZPT 2006A1PT Assembly.  For 
frostproof installations with inner cover, use Neenah Model R-1758-G or EJ 1323G 2006A1 
2009Z Assembly.  Note:  interior locking bar mechanism not required for frostproof or frost 
resistant installations. 
 
For non-paved areas only, additional acceptable models shall also include the following:   
Pamrex 32-inch covers as manufactured by CertainTeed Corporation of Valley Forge, PA, 
Model R-1743-LM “Lift Mate” as manufactured by Neenah Foundry and EJ Model ERGO 
XL .  Frames and covers shall be hinged and open to a minimum 100 degrees with a hold 
open mechanism at 90 degrees that will prevent accidental closure.  The frames and 
covers shall be supplied with Penta Nut and Wrench locking devices.  All covers shall be 
supplied with an infiltration plug.  An elastomeric gasket shall be provided between with 
frame and cover to seat the closed cover.     
 
Risers 
 
Manholes shall be constructed to grade with at least one grade ring.  Manhole risers shall 
be constructed with rubber composite grade rings.   All grade rings shall have a minimum 
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outside diameter of 42-inches with a 30-inch diameter clear opening.  The minimum 
thickness for a rubber composite grade ring shall be 0.5 inches and the maximum height of 
stacked rubber composite grade rings shall not exceed 3-inches.  Tapered rubber 
composite grade rings shall be used to adjust covers to sloping finished grades.   All grade 
rings shall be rated for H-20 loading.  Rubber composite grade rings shall be Infra-Riser.   
 
Manhole Patching Compound  
 
Compound will be specifically designed for patching/sealing manhole surfaces.  Material 
shall be non-shrink, fiber reinforced, suitable for horizontal or vertical installation, hydrogen 
sulfide resistant, freeze-thaw resistant, and suitable for installation under wet conditions. 
 
Testing & Quality Assurance 
 
All construction of sewer manholes must be carried out to ensure watertight work.  Any 
leaks in manholes shall be caulked and completely repaired to the satisfaction of the 
Design/Project Engineer or the entire structure shall be removed and rebuilt.  Repairs shall 
only be allowed to the exterior of the manhole. 
 
Inspect dampproofing prior to installation to insure that it is continuous over all exterior 
surfaces. 
 
Verify items provided by other sections of Work are properly sized and located.  Verify that 
built-in items are in proper location, and ready for roughing into Work. (Steps are aligned, 
access is located in the correct location, inverts are aligned properly.) 
 
The manhole water stop gasket and stainless steel clamp assembly must be approved by 
the Design Engineer prior to the installation of any pipe. 

F. MASONRY 

 
The brick for ordinary brickwork shall be common hard-burned clay brick.  All brick shall be 
regular and uniform in shape and size with plane, parallel beds, and faces.  Ordinary brick 
shall conform to ASTM Specification C-32, latest version, and shall be SS for invert and 
benches, first quality, sound, clay or shale hard brick. 
 
Brick masonry shall be laid in Portland Cement mortar.  All mortar shall meet ASTM C270 
and shall be Types, S, M, or N. (Where below grade masonry may be subject to high water 
table conditions, Type S Mortar shall be required) 
 
The sand for mortar for brick masonry shall be uniformly graded, clean, sharp, and contain 
no grades larger than will pass a one-eighth inch (1/8") mesh screen. 
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6.3 CONSTRUCTION METHODS 

A. EXCAVATION 

 
Excavations shall be made to a point at least six inches (6") below the pipe invert to 
accommodate the bedding material.  All excavations are to be kept dry while pipe is being 
laid and until each joint and pipe has been inspected by the Design/Project Engineer and 
approval given, to commence backfilling operations. 

B. LAYING SEWER PIPE 

 
The bell end of the pipe shall face upgrade at all times and be placed in such a position as 
to make the invert even when the succeeding section is inserted.  Where required by 
adverse grading conditions, the Contractor shall backfill any gully to make a suitable 
bedding for the sewer pipe.  The backfill material shall be pneumatically compacted to a 95 
percent dry density by the AASHTO-T-180, Modified Proctor test, upon which the six 
inches (6") of bedding material shall be placed.   

 
Any pipe which is not laid to grade and alignment shall be reinstalled to the satisfaction of 
the Design/Project Engineer.  The bedding material shall be placed and compacted on 
each side of the pipe to a height equal to one-half the pipe diameter and for the full width of 
the excavated trench in accordance with Figure 6.4. 

C. PIPE BEDDING 

 
Pipe shall be bedded with fine graded crushed stone.  Fine graded crushed stone meeting 
the current Vermont Agency of Transportation Standard Specifications for Construction for 
this item shall be placed and tamped around the pipe to the point of initial backfill at six 
inches above the crown of the pipe as shown on Figure 6.4.   

D. BACKFILL 

 
Trenches shall be backfilled to subgrade with, wherever possible, material excavated from 
the trench, and shall be done only after the approval of the Design/Project Engineer.  
Material for backfilling shall be free of roots, stumps, and frost.  Backfill shall not be placed 
on frozen material. Materials used for backfilling trenches shall be free of stones weighing 
more than thirty (30) pounds.  No stones measuring over three inches (3”) in the longest 
dimension shall be placed within one foot (1’) of the pipeline being backfilled.  Stones 
found in the trench shall be removed for a depth of at least six inches (6”) below the bottom 
of the pipe.  Use of blasted rock, as trench backfill will not be permitted.   
 
Backfill material shall be tamped in layers around the pipe to a sufficient height above the 
pipe to adequately support and protect the pipe. Backfill for pipelines under roadways shall 
be placed in six inch (6”) lifts, each lift being compacted to not less than 95% of maximum 
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dry density as determined by ASTM D1557 / AASHTO T180 Method A (Modified Proctor) 
test. Pipelines outside of roadways or in cross country routes shall be compacted to 90% 
maximum density as determined by ASTM D1557 / AASHTO T180 Method A (Modified 
Proctor) test.  If conditions warrant, the backfilling of trenches shall be done with 
mechanical equipment. Particular precautions shall be taken in the placement and 
compaction of the backfill material in order not to damage the pipe, pipe coating or 
structure.  Backfilling in all public roadways shall be so compacted as to leave no 
depression in the road.  Additional backfill requirements may apply within State Highway 
Right-Of-Ways. All public road surfaces shall be restored to a condition at least equal to 
that, which existed prior to the start of construction. Precautions shall be taken against 
undue damage to existing surface materials.   
 
No compacting shall be done when the material is too wet to be compacted properly.  At 
such times the work shall be suspended until the previously placed and new materials have 
dried out sufficiently to permit proper compaction, or such other precautions are taken as 
may be necessary to obtain proper compaction. 
 
Surplus excavated materials shall be disposed of in a satisfactory manner.  Surplus 
material or spoil shall be removed promptly and disposed of in accordance with applicable 
State and local permits. 
 
Trenches that have been improperly backfilled, enclosed or covered before inspection of 
fittings and joints shall be reopened and re-backfilled at the Contractor’s expense.   

E. CONCRETE CRADLE AND ENCASEMENT FOR PIPE 

 
Where required on the plans, in these standards, or as approved by the Town Engineer, a 
concrete cradle shall be used to bolster and strengthen pipe.  Where required on the plans, 
in these standards, or as directed by the Engineer or Building Inspector to meet this 
standard or a State standard, concrete encasement for sewer pipes will be made to protect 
nearby wells or waterlines for stream crossings or for similar purposes.  All concrete will be 
Class B as defined in the Vermont Standard Specifications for Construction, Section 501, 
and will meet the requirements of that section. 

F. FROST PROTECTION FOR SHALLOW SEWERS 

 
Sewers with less than five and one-half feet (5 1/2') of cover over the crown or sewers 
crossing culverts or other storm drains shall be protected against freezing by installation of 
two inch (2") thick Styrofoam SM insulating sheets with a total width of four feet (4') or twice 
the pipe diameter, whichever is greater.  The sheets shall be placed six inches (6") above 
the crown of the sewer after compaction of the six-inch lift immediately above the crown.  
Care shall be exercised by the Contractor during backfill, and compaction over the 
insulation.  Insulation shall be styrofoam SM sheets. The styrofoam SM sheets shall meet 
the compressive strength requirements of ASTM D1621-73; and shall be as manufactured  
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by Dow Chemical Company, Midland, Michigan, or equal. In no case shall the sewer lines 
have less than four (4') feet of cover over the top of the pipe. 

G. MANHOLE EXCAVATION AND SUBBASE 

 
Manholes shall be set on a compacted base of ¾” stone.  The base material shall be 
covered with a layer of subgrade geotextile fabric before setting the manhole. The manhole 
cover frames shall be set to final grade only after the base course paving has been 
completed.   
 

H. MANHOLE CONSTRUCTION 

 
Manhole sections shall be plumb and level.  Joints shall be thoroughly cleaned prior to 
installation of joining material in accordance with manufacturer's recommendations.  All 
manhole lift holes shall be grouted inside and out with expandable grout.   

I. MASONRY 

 
Each brick shall be wetted and completely bedded in mortar at its bottom, sides, and ends 
in one operation with care being taken to fill every joint.  Brickwork shall be well-bonded, 
and joints shall be as close as practicable.  No brick masonry shall be laid in water nor 
shall any water be allowed to rise on or around any brick masonry until it has set at least 24 
hours.  No masonry shall be laid in freezing weather. 

 
Cold Weather Requirements:  Comply with recommendations of IMIAWC (CW). IMIAWC 
(CW) - Recommended Practices & Guide Specifications for Cold Weather Masonry 
Construction; International Masonry Industry All-Weather Council; 1993. 

 
Maintain materials and surrounding air temperature to minimum 50 degrees F (10 degrees 
C) prior to, during, and 48 hours after completion of masonry work. 

J. DEFLECTION TESTING FOR GRAVITY SEWERS 

 
The pipe installed under this specification shall be installed so that the initial deflection, 
measured as described below, shall be less than five percent (5%). 

 
Deflection tests shall be performed on all flexible pipes after the final backfill has been in 
place for at least 30 days.  The deflection test shall be run using a rigid ball or mandrel 
having a diameter equal to 95 percent of the inside diameter of the pipe. No mechanical 
pulling devices shall be used during the deflection tests.  All pipes not meeting the 
deflection test shall be re-excavated and replaced at the Developer’s expense.   
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K. LEAKAGE TESTS AND ALLOWANCES FOR GRAVITY SEWERS 

 
The low-pressure air test will be used to simulate infiltration or exfiltration rates into or out 
of all gravity sewers.  The Contractor will furnish all facilities and personnel for conducting 
the test.   
 
Final acceptance of the sewer shall depend upon the satisfactory performance of the 
sewer under test conditions.  The test shall be performed on pipe between adjacent 
manholes after backfilling has been completed and compacted. 
 
All wyes, tees, laterals, or end-of-side sewer stubs shall be plugged with flexible-joint caps, 
or an acceptable alternate, securely fastened to withstand the internal test pressure.  Such 
plugs or caps shall be readily removable, and their removal shall provide a socket suitable 
for making a flexible-jointed lateral connection or extension. 

 
Prior to testing for acceptance, the pipe should be cleaned by passing through the pipe a 
full gauge squeegee.  It shall be the responsibility of the Contractor to have the pipe 
cleaned.  Immediately following the pipe cleaning, the pipe installation shall be tested with 
low-pressure air.   
 
Air shall be slowly supplied to the plugged air installation until the internal air pressure 
reaches four pounds per square inch (4.0 psi) greater than the average backpressure of 
any groundwater that may submerge the pipe.  At least two minutes shall be allowed for 
temperature stabilization before proceeding further. 
 
The pipeline shall be considered acceptable when tested at an average pressure of three 
pounds per square inch (3.0 psi) greater than the average back pressure of any 
groundwater that may submerge the pipe if: 
 
- The total rate of air loss from any section tested in its entirety between manhole and 

cleanout structures does not exceed 2.0 cubic feet per minute; or 
- The section under test does not lose air at a rate greater than 0.0030 cubic feet per 

minute per square foot of internal pipe surface. 
 

The requirements of this specification shall be considered satisfied if the time required in 
seconds for the pressure to decrease from 3.5 or 2.5 psi greater than the average back 
pressure of any groundwater that may submerge the pipe is not less than that computed 
according to the following table: 
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TABLE 6.1 
MINIMUM TEST TIME FOR VARIOUS PIPE SIZES 

 
Diameter 
(Inches) 

Time 
(sec/100’) 

Diameter 
(inches) 

Time 
(sec/100’) 

3 10 21 485 
4 18 24 634 
6 40 27 765 
8 70 30 851 

10 110 33 935 
12 158 36 1,020 
15 248 39 1,105 
18 356 42 1,190 

 
The table gives the required test time in seconds per 100-foot lengths of pipe for a given 
diameter.  If there is more than one pipe size in the section of line being tested, compute 
the time for each diameter; and sum the times to find the total required test time. 
 
If the pipe installation fails to meet these requirements, the Contractor shall determine at 
his or her own expense the source or sources of leakage and shall repair (if the extent and 
type of repairs proposed by the Contractor appear reasonable to the Engineer) or replace 
all defective materials or workmanship.  The completed pipe installation shall meet the 
requirements of this test before being considered acceptable.  
 
Since this test does not determine the tightness of manholes, they shall be tested 
separately.   
 
It is noted that all existing sanitary sewers shall be kept operational until new work has 
been tested and approved by the Design/Project Engineer.  At such time, existing sewers 
and sewer services shall be connected to the new sewers. 

L. MANHOLE LEAKAGE TESTING 

 
Perform vacuum tests on all manholes.  Exfiltration tests on manholes shall be performed 
in case of vacuum test failure or may be submitted as a substitution with approval of 
Engineer.   
 
The Design/Project Engineer shall observe all tests. 
 
Repairs to manholes found to leak by any test method shall be performed both inside and 
outside the structure by a method approved by Design/Project Engineer. 
 
Preparation 
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After manholes have been assembled in place, fill and point all lifting holes with non-shrink 
grout.  Do not place non-shrink grout between precast sections until after successfully 
testing the manhole. 
 
All manholes shall be tested prior to backfilling to allow for compression of the mastic joint 
sealant. 
 
Test all manholes with pipes and/or stubs installed.  Testing with through pipes to be 
removed and replaced is not acceptable. 
 
Any situation in which the pipe to manhole connection is disassembled after testing shall 
be re-tested at the Contractor's expense. 

Make the tests prior to placing the shelves and inverts and before filling and pointing the 
horizontal joints below the 6-foot depth line. 

Suitably plug all pipes and other openings into manhole. 

Test Procedure: Vacuum 

Use only an approved testing machine.  The equipment shall be in good working order. 
Gauges shall be suitably sized such that the test vacuum pressure is at the mid-point of the 
span of the gauge.  Equipment and testing shall only be conducted by trained personnel 
that are familiar with the equipment and methods utilized. 

Securely brace all piping plugs. 

Check cone section to insure a good seal with the testing equipment bladder. 

Testing Requirements: 

- Bring test vacuum to 10 inches Hg gauge. 
- Test duration for manholes 0 to 10 feet shall be 2 minutes. 
- Test duration for manholes 10 to 15 feet shall be 2.5 minutes. 
- Test duration for manholes greater than 15 feet shall be 3 minutes. 
- Allowable leakage is 1" Hg or less over the test duration given.  If pressure drop 

exceeds this limit, the manhole shall be repaired and retested. 
- If the manhole fails after being repaired, the manhole shall be Water Exfiltration tested 

as specified herein. 

Test Procedure: Water Exfiltration Test 

Lower the groundwater below the bottom of the manhole for the duration of the testing. 
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If the excavation has not been backfilled and observations indicates no visible leakage, the 
manhole may be considered to be satisfactorily watertight. 

Fill the manhole with water to the top of the cone section.  During testing, no allowances 
are made for absorption.  If Contractor wishes, a period of time may be allowed to allow 
absorption to occur and then the water level may be adjusted prior to beginning the test. 

At the end of the absorption period, refill the manhole to the top of the cone and begin 
measuring over an eight-hour period. 

At the end of the test period, refill the manhole to the top of the cone and measure the 
volume of water added.  This amount shall be extrapolated to a 24-hour rate and the 
leakage shall be determined on the basis of depth.  The leakage for each manhole shall 
not exceed 1 gallon per vertical foot for a 24-hour period. 

If the test fails the leakage rate noted above but does not exceed 3 gallons per vertical foot 
per day, repairs by approved methods may be made as approved by the Engineer to bring 
the leakage within the allowable rate. 

Leakage due to a defective section or joint exceeding the 3-gallon per vertical foot per day 
shall be cause for the rejection of the manhole. 

Manholes may be water tested simultaneously with non-pressure pipes.  If the allowable 
leakage is exceeded, separately test each manhole and each run of pipe in the failed 
section. 

A combined exfiltration test of piping and manholes can be accomplished by lowering the 
groundwater table to below the bottom of the manhole (and pipe).  Install a watertight plug 
in the pipe at the downstream manhole and another watertight plug in the incoming pipe(s) 
in the upstream manhole.  Fill the upstream manhole until water reaches its highest point 
without overflowing. 

More than one manhole may be included in a test section provided that when the lowest 
manhole is filled, the water level in the other manholes is at least two feet above the 
highest manhole joint, and the interconnecting piping is subjected to at least a four feet 
differential hydrostatic pressure. 

 
Allow at least four hours for stabilization.  Conduct the test for a minimum of six hours. 
Allowable exfiltration is 50 gallons per inch of internal pipe diameter per mile per day plus 
the allowable manhole exfiltration specified above. 
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M. LEAKAGE AND PRESSURE TESTING FOR FORCE MAIN 

 
All pipelines shall be tested in accordance with the Vermont Department of Water 
Resources Environmental Protection Rules, latest edition.  A leakage and pressure test 
shall be performed concurrently.   
 
The hydrostatic test pressure shall be a minimum of 50 psi at the highest point along the 
test section and shall not vary by more than five psi during the entire two-hour test.  If and 
when during the test the pressure drops by five psi, the quantity of water required to restore 
the test pressure shall be measured.   
 
At the end of the two-hour test, the pressure shall be returned to the test pressure and the 
additional volume of water measured.  The total amount of water used during and at the 
end of the test shall constitute the actual leakage.  The maximum allowable leakage shall 
be determined by the following formula: 

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

N. CLEANING PIPELINES AND APPURTENANCES 

 
Upon completion of construction, all dirt and other foreign material shall be removed from 
pipelines and their appurtenant constructions.  No materials shall be left in the pipelines to 
impede normal flow through them. 

O. SEWER SERVICE CONNECTIONS 

 
The minimum sewer service connection for a single-family residence shall be four-inch (4") 
diameter pipe of the type material specified under this section.  Commercial buildings or 
multi-family residences shall be sized in accordance with the State of Vermont Plumbing 
Code. The pipe shall be laid and its joints made as required for sewer construction in this 
specification. 
 
Open ends of pipes shall be properly sealed to prevent damage and intrusion of foreign 
matter where hookup to the building sewer is not coincident with sewer main construction.  
Additionally, the Contractor will provide a PVC pipe temporary marker approved by the 

L=ND√P 
  7400 
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Building Inspector from the sewer service invert up to twenty-four inches (24") above the 
finished grade.  The marker shall be seated securely into the ground for ease in relocating 
the end of sewer service connection for hooking up the building sewer.   
 
In the case of reconnection of existing services, such reconnections will be made only after 
the new sewer main has been completed, tested, and accepted.  The excavation, bedding 
material, installation, and backfill for service connections shall be the same as for sewer 
mains. 

P. CLEANOUTS FOR SEWERS 

 
 
Cleanouts for 4-6” gravity sewers (individual building or service laterals) are required   at 
bend locations and 100’ maximum spacing.  The Town reserves the right to require a 
cleanout at the right of way for 4-6” service lines as determined by the Director or designee 
on a case by case basis.  For 8” or larger private service laterals or collection mains, 
manholes shall be required at connection to public main, bends and 300’ maximum 
spacing.  Where vertical separation between connecting mains is equal to or greater than 
2’, a drop structure shall be provided.     
 
Cleanouts for force mains shall be provided at low points when such low points cannot be 
avoided and at 1,000’ maximum spacing.  Air and Vacuum Relief Valves shall be provided 
on force mains at high points and at all locations where vertical grade changes are in 
excess of 20’.  Force main cleanouts shall be installed with a check valve or other valve 
prior to the end cap to protect workers from opening a pressurized line.  Valves must be 
operable without excavation of the cleanout.  All cleanouts shall have a threaded PVC end 
cap that can be opened without excavation of the cleanout.   
 
Cleanout frames and covers shall be of tough gray cast iron. Castings shall be true to 
pattern and free from flaws.  The bearing surface of cleanout frames and covers against 
each other shall be machined to give continuous contact throughout their circumference.  
All iron castings shall be thoroughly cleaned and then coated with hot coal tar before being 
delivered. 
 
Cleanout frames and covers shall not bear directly on the cleanout pipe.  Cleanouts 
installed in yard areas or other areas outside of the traveled-way, may be installed with a 
valve box style riser.  Cleanouts installed in the traveled way shall have a minimum 2-foot 
diameter, 2-foot high Precast concrete riser, open bottom, with minimum 8-inch wide, 6-
inch high annular Precast footing.   Frame and cover shall be cast-iron and marked 
“SEWER” with a 20-inch minimum clear opening and HS-20 load rating. 

Q. THRUST BLOCKS AND ANCHORS 

 
Concrete thrust blocks or anchors shall be placed at bends, tees, fittings, and other 
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locations on the force main as shown on the contract drawings or as directed by the Town 
Engineer or Building Inspector.  Concrete for thrust blocks and anchors shall be 3,500 psi 
concrete.  Steel rods and clamps as required shall be galvanized and rust proofed or 
painted.   
 
Thrust blocks and anchors shall be placed between the fitting and the trench wall with 
bearing on undisturbed earth. The bearing area shall be as shown on Figure 5.1. 

R. AIR RELEASE VALVES AND MANHOLES 

 
Air release valves shall be provided in all sewer force mains where there is a high point, 
low point, or other point requiring air release from the forcemain as defined by the Design 
Engineer.  Air release valves for sewer applications shall be the ARI valves.  See CWD 
Standard (Figure 5.2) for additional detail of a typical air release manhole. 
 
 

END OF SECTION 
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SECTION 7. WASTEWATER PUMPING STATIONS SPECIFICATIONS 

7.1 GENERAL  

This Section includes information regarding measures and materials for the design and the 
construction of municipally owned and operated pump stations and appurtenances. 

7.2 PROJECT REQUIREMENTS 

Wherever feasible, gravity sewers shall be utilized rather than wastewater pumping 
stations. Gravity sewers shall be considered economically feasible for all installations 
where buried sewers can be constructed at depths of less than 20 feet, unless the 
Developer can demonstrate that pressure sewers would result in long-term cost benefits to 
the Town. Cost effectiveness must be documented in an equivalent annual cost analysis 
which considers both capital and operation/maintenance costs using an assumed useful 
life of 20 years.  

The following Pump Station Standard applies primarily to pump stations whose ownership 
will be transferred to the Town of Colchester.  Other styles of pump stations fall under the 
Standards established through the Vermont Environmental Protection Rules, Chapter 1 
and any local codes and ordinances, including applicable portions of this Standard.  A 
single owner or Home Owner’s Association shall maintain ownership of submersible 
grinder pump stations.  The Town shall not take over ownership of a submersible grinder 
pump station. 

The following table summarizes the allowed uses for pump stations that have met the 
above engineering economics analysis.   

TABLE 7.1 

ALLOWABLE PUMPSTATION TYPES 

 

Type of Pump Station Flow Range (gpd) 

Municipally Owned Pump 
Stations Not Allowed 0 to 1,900 

Surface  WWMPS with 
Aeration 1,901 to 14,399 

Surface or Recessed WWMPS 14,400 to 22,499 

Recessed WWMPS or 
Wetwell/Drywell 22,500 to 45,000 

Wetwell/Drywell 45,000  Plus 
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The Town's pressure sewer system has been standardized on the basis of factory-built 
pumping stations of similar quality to those manufactured by Smith & Loveless Inc. of 
Lenexa, Kansas. Wet well-mounted pump station (WWMPS) enclosures (both Recessed 
and Surface Mounted) designs are required to maintain separate dry wells and wet wells.  
For maintenance reasons, pump stations that have a design flow of 1900 gpd or less are 
not permitted to have ownership transferred to the Town.  Pump Stations with flows 
between 1901 gpd and 14,399 gpd are to be surface wet-well mounted pump station with 
aeration, or privately owned.  Surface wet well-mounted systems will be considered for 
installations which will serve less than 22,500 gpd at full build-out.  Wet well/drywell or 
recessed wet well-mounted designs will be considered for installations which will serve 
between 22,500 gpd and 45,000 gpd at full build-out.  Wetwell/Drywell designs will be 
considered for wastewater pumping stations which are projected to serve greater than 
45,000 gpd.  Wet well designs (with submersible pumps on slide rails) are unacceptable 
and will only be approved for situations where ownership and maintenance responsibilities 
remain with the Applicant.  

The design of all pumping stations must be reviewed and approved by the Department of 
Public Works prior to construction.  

Prior to completion of a preliminary design for any new pumping station, the designer shall 
submit a basis of design report for approval by the Town Public Works Department. The 
report shall include as a minimum:  

1. Service area map. 

2. Design flow including average daily flow, maximum daily flow, and peak hourly flow 
for the initial year, 10-year and 20-year design conditions. The basis for the 
projected flows must be clearly defined along with associated peaking factors.  If the 
pump station will service commercial and industrial uses, provide information for any 
equipment that will contribute additional flows, including domestic and industrial 
cooling towers. 

3. The design flows for the operating point of the specified pumps in gpm, the total 
dynamic head in feet of water, and the efficiency of the pump in percent.  

4. A description and detail of the proposed wet well including minimum volume 
requirements, configuration and depth. 

5. Force main design parameters including pipe material, diameter, estimated length, 
and minimum flow velocity to achieve solids scouring. 

6. Computations to establish the emergency storage volume requirements. 

7. Results of preliminary soils investigations including test pit logs, soil borings, or 
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ledge soundings. 

7.3 FACTORY BUILT WASTEWATER PUMPING STATIONS 

A. GENERAL  

 
Multiple pumps shall be provided with each raw wastewater pumping station. For duplex 
stations, each pumping unit shall be identical, and with sufficient capacity to handle the 
design peak hour influent flow with one pump off-line. For triplex or quadraplex stations, 
pumping units shall have capacity such that, with any one unit out of service, the remaining 
units will have capacity to handle the design peak hourly flow.  
 
Wastewater pumping station structures and electrical and mechanical equipment shall be 
protected from physical damage as the result of a flood of 100-year recurrence interval.  All 
pumping stations shall be constructed with top of wet well elevations above the FEMA 
mapped 100-year flood level or above the projected 100-year flood level in areas where 
mapping does not currently extend.  
 
All pumping station sites shall be fully accessible by maintenance vehicles during all 
weather conditions. Gravel access roads and associated easements must be conveyed 
with the pumping station.  
 
Dry wells, including the associated superstructure, shall be completely separated from the 
wet well. Common walls and pipe penetrations shall be gas tight.  
 
Secondary pump H-O-A switches, run lights and alarm silencer shall be located in an 
auxiliary panel located near the top of the dry well. The panel shall be located to allow 
access by maintenance personnel without entering the dry well.  
 

B. FOUNDATION  

 
A reinforced concrete foundation shall be provided for the wet well and pump chamber, 
designed by a structural engineer licensed in the State of Vermont.  
 
The foundation and structure shall be designed to prevent flotation of the dry well and wet 
well under worst case conditions: fully saturated soils outside of floodplains and floodways; 
and to the 100-year flood elevation.  Buoyancy computations shall be submitted as part of 
the design for review by the Town.  

C. WET WELLS  

 
The effective volume of the wet well shall be established such that the filling time shall not 
exceed 30 minutes under design average flow conditions (unless equalization is 
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incorporated in the design). When the anticipated initial flow tributary to the pumping 
station is less than the design average flow, provisions shall be made such that a 30 
minute fill time is not exceeded for initial flows or provisions shall be made to provide 
equipment to prevent odor such as aeration, mixing, or chemical addition.   Suitable and 
safe means of access for persons wearing self-contained breathing apparatus shall be 
provided to both the dry well and to the wet well.  
 
Pre-cast concrete wet wells shall be of steel reinforced design with a documented 
compressive strength of 4000 psi at 28 days. Butyl rubber gaskets shall be specified at all 
joints.  
 
All pipe penetrations shall be pre-cast openings with flexible rubber boots or compression 
fittings to create watertight connections. Only one influent pipe shall be permitted per wet 
well.  No pipe penetrations shall be within one foot of joints between precast sections. 
 
The top of the wet well shall be designed with an appropriately sized wet well access hatch 
of diamond plate aluminum suitable for concrete embedment and rated for a load of 300 
psf or H-20 loading. The hatch shall include a lockable latching device.  The pre-cast 
concrete wet well shall be dampproofed with an external coating of two coats of asphaltic 
sealant and tested for water tightness using an approved vacuum or water testing 
procedure.  
 
The wet well suction inlets shall be designed with a bellmouth inlet to reduce solids 
accumulation.  The bottom of the wetwell shall be sloped a 1:1 ratio away from the suction 
inlet at a horizontal distance of D/2 from the outside edge of the bell; and a vertical 
distance of D/2 from the bottom of the wetwell to the outside of the bell.  The spacing 
between the suction inlet lines shall be 4D from outside of pipe to outside of pipe.  Where 
D is the diameter of the bellmouth.  Deviations from this requirement must be in 
accordance with ASCE Manual #37, Design and Construction of Sanitary and Storm 
Sewers. 
 
Electrical systems and components (i.e. motors, lights, conduits, switchboxes, control 
circuits, etc.) in raw sewage wet wells, or in enclosed or partially enclosed spaces where 
hazardous concentrations of flammable gases or vapors may be present, shall comply with 
the National Electric Code requirements for Class I Group D, Division 1 locations and shall 
be corrosion resistant. Each flexible cable shall be provided with a watertight seal and 
separate strain relief. A fused disconnect switch located above ground shall be provided for 
the main power feed for all pumping stations. When such equipment is exposed to 
weather, it shall meet the requirements of weatherproof equipment NEMA 4X. A 110-volt  
power receptacle to facilitate maintenance shall be provided inside the control panel for lift 
stations that have control panels outdoors. Ground fault interruption protection shall be 
provided for all outdoor outlets.  
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D. ENCLOSURE 

The station shall be prefabricated and factory-built in one complete assembly. The 
pumping chamber shall be designed to mount directly on top of the pre-cast concrete wet 
well with a watertight seal. The supporting floor plate shall be minimum 3/8" thick steel 
plate with reinforcing as required to prevent deflection and to ensure rigidity. The station 
shell shall be a minimum of 1/4 inch or heavier, ASTM A-36 steel plate. All outside 
surfaces shall be ground smooth, blasted with steel grit, and coated with two coats of coal 
tar epoxy. Inside surfaces shall be cleaned, primed, and coated with a 6 mil or greater 
thickness of an epoxy polyamide coating.  
 
The equipment chamber shall be physically separated from the wet well. Wet well access 
shall be provided via a 30"x30" or larger hatch which is located outside the equipment 
chamber. A separate, screened wet well vent shall be provided in the pump station cover. 
 
The equipment chamber shall be provided with a split fiberglass cover hinged at the 
partition wall separating the equipment chamber from the access manway to the wet well. 
Both the equipment chamber and wet well access covers shall be designed with lockable 
latching devices. The fiberglass cover shall be formed with a drip-lip around the edge to 
prevent rainwater from entering the equipment chamber or wet well. Brackets shall be 
provided to support the cover in the open position and to restrain it under load. An 
aluminum ladder shall be located in the equipment chamber to provide ready access from 
the surface. 
 
Two 17-pound magnesium anodes shall be provided as cathodic protection and shall 
include 30' long insulated copper leads. Copper lugs shall be provided by the Manufacturer 
on opposite sides of the station for anode connections.  
 
A heavy synthetic rubber mat shall be cemented to the station floor in the walkway area 
after the final coat of paint has been applied.  
 
The station shall be shipped complete with a minimum of two vertical, close coupled motor 
driven, non-clog sewage pumps, electric motors with 3 phase power (for pump motors over 
5 HP in size), valves, internal piping, duplex vacuum priming pumping system, control 
panel with circuit breakers, motor starters and automatic level controls, lighting, sump 
pump, ventilator, heater with adjustable thermostat, wiring, elapsed time hour meter for 
each pump and a remote alarm system tied into the Town's radio telemetry system. The 
pumping system shall be designed to pass 3" solids without clogging.  

E. SEWAGE PUMPS  

 
The sewage pumps shall be designed such that, with any one pump out of service, the 
remaining unit(s) will have capacity to handle the design peak hourly flow.  
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The pumps shall be vertical, non-clog type specifically designed for raw sewage 
applications. The pumps shall be 4", 6" or 8" non-clog solids handling pumps designed 
specifically for handling sanitary sewage. 
 
Each pump shall be of heavy cast iron construction specifically designed for vacuum 
priming and use of mechanical seals. The shaft shall be of solid stainless steel construction 
through the mechanical seal for corrosion and abrasion resistance. 
 
Impellers shall be of the enclosed type made of close-grained cast iron. All impellers less 
than full diameter shall be trimmed, to prevent the buildup of foreign particles.  
The pump shall be designed such that the rotating element can be easily removed from the 
volute, without disconnecting the seal system, electrical wiring or removal of the motor from 
the backhead and seal.  
 
The pump shall be supported via a floor-mounted cast iron base with four legs to provide 
rigidity and balance. 
 
Pump motors shall be squirrel-cage induction type of vertical, solid shaft, P-base 
construction especially designed for sewage pump service. The motors shall be rated per 
the design specification and shall be suitable for 3 phase, 60 cycle service with a 1.15 
service factor. They shall not be overloaded at full speed at the minimum head condition 
specified in the design. The motors shall have Class F insulation, suitable for temperatures 
up to 104 degrees C. The motor insulation temperature shall not exceed 80 degrees C. 
The motor shall be NEMA design B having normal starting torque and low starting current. 
The motor shall be fitted with heavy lifting eyes or lugs, each capable of supporting the 
entire weight of the pump and motor. 
 
Pumping sequence shall be arranged in an alternating "lead" / "lag" configuration. When 
liquid level reaches the predetermined "lead pump on" elevation, the designated lead pump 
shall start automatically. This pump shall continue to operate until such time as the liquid 
level falls below the designated "pump off" elevation. If flow into the wet well exceeds the 
capacity of the lead pump, and liquid level rises to the "lag pump on" elevation, then the 
designated lag pump shall be automatically activated. Both the lag pump and the lead 
pump shall continue to operate until liquid level falls to the "pump off" elevation. A "high 
level alarm" condition shall occur if liquid level rises above the predetermined alarm level 
(typically established at an elevation 6" above the "lag pump on" elevation). The alarm 
condition shall remain in effect until manually reset from the control panel.  

F. VACUUM PRIMING SYSTEM  

 
A separate and independent priming system shall be furnished for each main pump, 
providing complete standby operation.  
 
Each priming system shall be complete with vacuum pump, vacuum control solenoid valve, 
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prime level sensing probe, and a float operated check valve installed in the system to 
prevent liquid entry into the vacuum pump head.  
 
Vacuum pumps shall be constructed of corrosion resistant components and shall be 
capable of priming the main pump and suction piping in not greater than 60 seconds under 
rated static lift conditions. 
 
Vacuum pumps shall have corrosion-resistant internal components. The vacuum priming 
system shall be complete with large port vacuum control solenoid valves, vapor filters to 
protect the solenoid valves, Sonic Start prime level sensor, float-operated check valves 
to protect the vacuum pumps, and all necessary shut-off valves as shown on the piping 
schematic. The float-operated check valves shall have a transparent body for visual 
inspection.  All hoses and tubing used in the priming system shall be at least 3/8” nominal 
diameter. 
 
The solenoid valves used in the vacuum priming system shall be of the high flow, direct 
acting brass body type, with threaded ports, NBR seals and 300 Series stainless steel 
plunger, rod, plate and springs.  The minimum orifice diameter shall be 5/16”.  The 
solenoid valves shall be UL Listed, with Class F coil rating and of suitable voltage and 
thermal capacity for the application. 
 
A vapor filter, installed in the vacuum line between the valve and the priming dome, shall 
protect each solenoid valve.  The vapor filter shall be constructed of corrosion resistant 
materials and shall have a minimum filtration area of 2.74 square inches and be suitable 
for operation from 10 to 100 PSI.  They shall be readily replaceable without the use of 
special tools. 
 
Liquid level in the pump-priming chamber shall be monitored by a Sonic Start resonant 
frequency liquid level probe.  The probe shall be equipped with a piezoelectric drive and 
sensitive circuits to detect frequency shifts when the probe is covered by liquid.  The probe 
shall be completely sealed and have a 316L stainless steel housing for corrosion 
resistance.  It shall be provided with a wiring connector molded of PolyPhenylSulfone, an 
amorphous high performance thermoplastic for impact and chemical resistance. The probe 
shall have a plug-in connector to facilitate easy removal.   
 
The Sonic Start probe shall be provided with light emitting diodes.  This diagnostic tool 
shall indicate connectivity, prime status or a fault condition.  Systems utilizing an electrode, 
mechanical means such as a float, or that require any type of electrical or moving parts 
inside the priming chamber, which may accumulate debris, short out, bind or fail will not be 
acceptable.  
 
The priming system shall automatically provide positive lubrication of the mechanical seal 
each time a main pump is primed. To prevent excessive stoppage due to grease 
accumulation, no passageway in the priming system through which the pumped liquid must 
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pass shall be smaller than the equivalent of a 2-1/2” opening. 

G. INTERIOR PIPING  

 
Pump suction and discharge piping shall be drilled and tapped for 125 pound American 
Standard flanges. All flanged ductile iron pipe shall meet the requirements of ANSI A21.51 
(AWWA C151) latest version.  
 
Pump suction lines protruding through the equipment chamber wall shall be welded to 
create a gas-tight seal.  

H. VALVES  

 
Suction and discharge valves shall be non-lubricated eccentric type plug valves with 
resilient facings and hand-wheel operators. All valves shall be supplied with ANSI 125 
pound flange end connections.  
 
Check valves shall be placed on the discharge lines between the pumps and the plug 
valves. Check valves shall be non-slamming, bronze mounted swing type valves with 
bolted covers and outside levers. Check valves shall have ANSI 125 pound flanged ends.  

I. EMERGENCY STORAGE AND PUMPING REQUIREMENTS  

 
All wastewater pumping stations shall include provision for either emergency storage or 
emergency power to prevent flooding in the event of a power outage or mechanical 
malfunction.   
 
Emergency Storage 
 
Emergency storage consists of available volume above the high water alarm in the wet 
well, and may include an adjacent storage tank or available volume in the gravity sewer 
system (provided sewage does not back-up into building basements or overtop sewer 
manholes). The designer shall insure that either a minimum emergency storage volume of 
25% of the design average daily flow (or 4 hours storage based on a 16 hour operating 
day) is provided for each pumping station; or that an emergency storage volume is 
provided that is adequate to store flow over the longest recorded power outage for the 
service area.  
 
Emergency storage tanks shall have at least one manhole access to grade with copolymer 
plastic ladder rungs at 8" on center. The manhole access shall have a ductile iron frame 
and cover (in accordance with the sewer section of this standard) or a 30" x 30" hinged, 
diamond plate hatch rated for 300 psf (Bilco or equal).  
 
The emergency storage system shall be free draining toward the wet well with the fill/drain 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS  
 

Colchester Public Works Standards               Page 121 of 143         Amended November 12, 2019 

pipe invert elevation above the high water alarm level.  
 
The emergency storage tanks shall not be used as part of the normal pump dose volume.  

Emergency Power Generation 
 
The emergency power generation design shall be designed by a Professional Engineer 
with an Electrical Engineering specialty registered in the State of Vermont and shall meet 
the National Electric Code and other applicable codes. 
 
Emergency power generators shall use diesel fuel.  Fuel tanks must meet applicable code 
standards for fuel tanks and must be protected from spilling, flooding, and other applicable 
damage and hazards.   
 
Emergency generators shall automatically run on a weekly basis. 
 
Emergency generators shall be provided with a block heater to facilitate cold weather 
starts. 
 
Emergency power generators shall have an automatic transfer switch.  Sizing and design 
of the ATS shall be by an Electrical Engineer licensed as a professional engineer in the 
State of Vermont. 
 
Acceptable generator manufacturers are: 

Generac Generators by Generac Power Systems, Inc. of Waukesha, Wisconsin; 

Katolite Generators, by Katolight Corporation, of Mankato, Minnesota; 

Kohler Power Generators, by Kohler Company of Kohler, Wisconsin; and 

Onan Electrical Power Generators, by Cummins Power Generation, of Columbus, Indiana.  

J. EMERGENCY BACK-UP MEASURES 

 
In addition to emergency storage or emergency power, each pump station shall be 
provided with an emergency by-pass pumping feature.  Also, for stations where emergency 
back-up power generation is not required, a quick connect electrical hookup with manual 
power transfer shall be provided for connection of a portable generator. 

By-Pass Pumping Features 

The pump station shall include a by-pass pumping feature in the typical location as 
indicated on the Pump Station Layout detail (Figure 7.1.) By-pass connection shall 
including necessary ductile iron piping, fittings, two resilient wedge gate valves with boxes, 
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poured concrete blocking and ground slab, as well as an above ground mounted quick 
coupling hose connector. 
 
The quick coupling connector shall be completely constructed of aluminum with non-
corrosive hardware.  The coupling connector shall be provided with an inside diameter 
consistent with the pump station effluent force main and be provided with integral male 
camlock fitting.  The connector shall have a waterproof cover to prevent icing of the lock 
assembly.  Acceptable model for coupling connector shall be the Andrews Male Adapter 
(1A-400) with Locking Cap (400-DC-L) or approved equal. 
 

K. CONTROLS  

The main equipment control system shall be mounted internally within the pump station in 
a NEMA 4 panel, complete with suitable latching devices. All circuit breakers, motor starter 
reset buttons, and pump control switches shall be mounted so that they are operable 
without opening the cabinet. The low voltage, automatic pump control section shall be 
separate from the high voltage circuit breaker motor starter section and shall be provided 
with a hinged access door and latch. The control switches shall be mounted on the face of 
the automatic pump control section door. A grounding-type convenience duplex outlet shall 
be provided for operation of 115-volt AC devices.  

An auxiliary control panel shall be provided immediately under the access hatch in the 
drywell and shall contain: pump control switches for each pump, run time meters, and 
pump run lights.  

Thermal magnetic circuit breakers shall be provided for branch disconnect service and 
over-current protection of all motor, control and auxiliary circuits. Magnetic across-the-line 
starters with under voltage release and overload coils for each phase shall be provided for 
each pump motor to give protection against single phasing. Each single-phase auxiliary 
motor shall be equipped with an over-current protection device, in addition to its branch 
circuit breaker, or shall be impedance protected. All switches shall be labeled and a coded 
wiring diagram shall be provided.  

An automatic alternator with manual "ON-OFF" switch shall be provided to change the 
sequence of operation of the pumps on the completion of each pumping cycle. Provisions 
shall also be made for the pumps to operate in parallel, should the level in the wet well 
continue to rise above the starting level for a low-level pump. The panel shall include a time 
delay to prevent the simultaneous start-up of both pumps.  

A running time meter shall be supplied for each pump to record the hours of operation. The 
meter shall be enclosed in a dust and moisture proof molded plastic case. The flush 
mounted dial shall register in hours and tenths of hours up to 99999.9 hours before 
repeating. The meter shall be suitable for operation from a 115 volt, 60 cycle supply and 
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shall be mounted on the surface of the control cabinet.   

All pump stations shall be provided with a local alarm panel with an onsite flashing light and 
sonic alarm.     

  

L. WIRING  

The pump station shall be completely pre-wired at the factory, except for the power feeder 
lines. All wires shall meet the requirements of the National Electrical Code and shall be 
color-coded as indicated on the wiring diagram. All wiring outside the panel shall be in 
conduit, except for the 115-volt accessory items, which are provided with insulated service 
cord. Conduit shall be provided from the control panel across the ceiling, and up the 
entrance tube to receive the feeder lines, and shall terminate in a threaded conduit 
connection through the wall of the entrance tube. All receptacles shall be of the ground 
fault type.  

Accessory items such as the sump pump, dehumidifier and air compressor shall be 
plugged into polarized grounded convenience outlets located close to their installed 
position so that such items can be readily removed and serviced if necessary.  

M. ACCESSORY EQUIPMENT 

 
The following equipment shall be provided:  

The design shall have provision for a sump pump with minimum 1000 gph capacity 
operating off a float switch in the dry pit sump. Two check valves and a gate valve shall be 
installed on the discharge line. The pipe shall enter the wet well at an elevation of 6 feet or 
more below final grade and above alarm level.  

A dehumidifier assembly with a hermetically sealed freon compressor, expansion coil, fan, 
and condenser coil shall be furnished which shall maintain the relative humidity of the air in 
the pump chamber low enough to prevent condensation on the walls. The dehumidifier 
shall be controlled automatically by an adjustable humidistat and low air temperature 
cutout. The condensate shall be drained to the sump.  

A ventilating blower shall provide air circulation to the floor of the pump chamber. The 
exhaust outlet shall be screened to prevent the entrance of foreign matter and insects and 
shall have a suitable cover to prevent the entrance of rain and snow. Fresh air to the pump 
chamber shall be drawn from the surface. The air inlet shall be screened to prevent the 
entrance of foreign matter and insects and shall have a suitable cover to prevent the 
entrance of rain and snow. The blower shall be sized to exchange the air in the station 
once every two minutes or to deliver 250 CFM at 0.1” static water pressure in order to 
remove the heat generated by continuous motor operation. The ventilating blower and 
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station lights shall be turned on automatically when the entrance cover is raised and shall 
have a manual switch located on the inside of the entrance.  Additionally, the ventilating 
blower shall be turned on and off automatically by a preset thermostat.  A heavy extruded 
aluminum louvered grille with adjustable openings shall cover the discharge of the blower.  
A similar grille shall be provided in the other end of the station enclosure for air intake. 

Light fixture(s) shall be installed in the pump chamber to provide adequate illumination for 
the control panel and other areas. Lights shall be turned on automatically when the 
entrance lid is raised, and a manual switch shall be provided to maintain the lighting when 
the lid is closed.  

A 500 watt dual range thermostatically controlled electric heater shall be rigidly mounted 
within the pump station to keep the temperature within the pump chamber above freezing. 
The heater will be provided with an automatic circulating fan, thermostatic control and an 
"ON-OFF" switch. The heater will be operated by connection to the convenience receptacle 
located on the control panel.  

A non-mercury float switch shall be provided in the dry well, which will create an alarm 
condition if infiltration, leakage or condensation were to reach a predetermined "high liquid 
level". Float switches shall each have two normally open and two normally closed contacts.  

Float switches will be wired to the local alarm system, which will automatically activate the 
alarm at the Hercules Drive Pumping Station via a radio telemetry system.  

Aeration equipment, where required, shall be Aera-Vent, Model WWA-1000 or approved 
equal.  Aeration equipment shall be located within a fiberglass enclosure.   Aeration 
equipment shall be controlled to run both on an adjustable timer and when manually 
activated. 

N. SPARE PARTS  

A complete replacement pump shaft seal assembly shall be furnished with each lift station. 
The spare seal shall be securely fastened to the control panel and shall include complete 
installation instructions. 

A spare volute gasket and a spare impeller shall be provided.  

A spare filter cone for the seal filter shall be provided in the same container as the pump 
shaft seal. 

Provide 100% spare lamps for control panel.  

Provide all lubricants required for initial operation.  
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Provide epoxy-paint touch-up kit to repair scratches in the surface of the factory- built 
pumping station.    

7.4 FACTORY TESTS  

All pump stations shall be given an operational test of all equipment at the factory to check 
for excessive vibration for leaks in all piping or seals and for correct operation of the 
automatic control system and all auxiliary equipment. The pump suction and discharge line 
shall be coupled to a reservoir and the pumps shall recirculate water for at least one hour 
under simulated service conditions. The control panel shall undergo both a dry logic test 
and a full operational test with all systems operating. Factory test instrumentation must 
include flow measurement with indicator, compound suction gage, bourdon tube type 
discharge pressure gage, electric meters to measure amperes, volts, kilowatts and power 
factor; speed indicator and a vibrometer capable of measuring both amplitude and 
frequency.  

7.5 SERVICES OF MANUFACTURERS REPRESENTATIVE  

After installation has been completed, but before the system is placed into operation, the 
manufacturer's representative shall inspect, lubricate, operate, test, adjust and assure that 
the equipment is in proper working condition for the specified installation. The service 
representative shall then submit a written report to the Design/Project Engineer with a copy 
to the Building Inspector stating the results of the inspection. The report shall include the 
Manufacturer's Certification that the equipment conforms to the requirements of the 
contract and is ready for permanent operation. He shall also certify that the installation 
meets the manufacturer’s warranty requirements.  

The manufacturer's representative shall be present during start-up and field acceptance 
testing. 

7.6 PUMP - FIELD TESTING  

Upon completion of the installation, each sewage pump station shall be given a running 
test during which the pumps shall demonstrate their ability to deliver rated capacity at 
specified heads and to operate satisfactorily under automatic control, without overheating 
or excessive vibration. Any corrections and adjustments necessary to enable the 
equipment to meet the specified requirements shall be made by the manufacturer's 
representative at the time of the tests or within five (5) calendar days at no expense to the 
Town. All testing must be witnessed by the Town's Authorized Representative.  

7.7 OPERATING INSTRUCTIONS  

Installation of all mechanical equipment shall be done in accordance with written 
instructions provided by the manufacturer. Installation instructions shall be delivered with 
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the station.  

A convenient maintenance and operating instruction chart and daily maintenance and 
inspection record chart with ample room for recording daily inspections of the pump station, 
shall be securely mounted on the interior wall of the main pumping chamber. In addition to 
the maintenance and operating chart, the manufacturer shall further provide 5 copies of a 
complete and detailed operating and maintenance manual. This manual shall provide 
general operating procedures, maintenance and servicing procedures for all major 
components, and as-built drawings of the contributory gravity sewer system, the pumping 
station and force main. All instructions and parts lists shall be prepared for the specific 
equipment furnished and shall not refer to similar equipment. Operating manuals must be 
submitted to the Town prior to final acceptance of the station.  

7.8 REMOTE ACCESS AND PUMP CONTROL SYSTEM 

 
A remote access and pump control system shall be provided for all Municipal Stations 
and shall include the following components and/or features: 
 
- Pump controller shall be furnished with a user friendly “View-At-A-Glance™” operator 

interface allowing adjustment and viewing of all system parameters and status.  The 
operator interface shall be NEMA 4 rated suitable for front door mounting including 
locations requiring wash-down and moisture protection.  

- The process variable signal, Pump 1, 2, & 3 On/Off and High & Low Setpoints, shall be 
displayed simultaneously via front panel mounted long lasting Ultra Bright LED bar 
graphs.  These bar graphs shall be vertically mounted in parallel fashion to provide 
relational viewing of all setpoints vs. segments of resolution.  Each setpoint column 
shall have a status LED mounted on top of the associated setpoint providing indication 
of setpoint activation status.  Units that require operator action to view the above 
parameters are not acceptable. 

- To assure the highest resolution and accuracy, the process display shall be configured 
to display the full range of the actual measured process.  Range can also be offset 
allowing display of a pressure or level range that does not start at zero.  The display 
ranges shall be field configurable. 

- System pump on/off and alarm setpoint parameters shall be easily adjustable via 
individual up and down pushbutton arrows located next to the associated setpoint 
display column (s). 

- The unit shall have a built in process simulation capability allowing the operator to verify 
system operation by forcing the process variable up or down via pushbutton arrows 
located next to the process display.  To prevent accidentally leaving the unit in 
simulation mode, the pump controller shall be configured to automatically restore 
monitored process display within 2 minutes after last keypad usage or immediately 
upon operator initiated restore. 

- The display unit shall incorporate a high contrast LCD panel allowing for viewing of 
higher level functions including the following: 
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o Process display to XX.X of the full scale process range 
o Time and date stamped alarms & events 
o Pump statistics (including run time, number of starts, daily average number of 

starts) 
o System diagnostics 
o Controller security 
o Unauthorized station entry detection 

- Auxiliary pump control system shall be Model LC150 with A1000 Level Transmitter (0-5 
psi) as manufactured by Primex.   

 

7.9 REMOTE TERMINAL UNIT (RTU)  

 
A remote monitoring system shall be provided for all Municipal Stations and shall include 
the following components and/or features:  
 
- Monitoring RTU – The monitoring RTU shall be enclosed in either a NEMA 4X (exterior 

locations) or NEMA 1 (interior locations) and integrated into the pump control panel.  
The RTU shall be powered by 12 volts AC and have a built-in battery backup capable of 
keeping the unit powered for 40 hours in case of AC failure.  All terminations inside the 
RTU enclosure shall be low voltage AC or DC (28 volts or less.)  The RTU shall have 
two (2) analog, 10-bit resolution, 4-20 mA or 0-5 Vdc inputs, with four (4) alarm 
thresholds per input.  RTU shall have built-in AC failure and low battery detection.  RTU 
shall have eight (8) digital inputs of which up to three (3) shall be capable of recording 
pump run times in one (1) minute resolution.  RTU shall have at least three (3) remotely 
controllable relay outputs.  RTU shall have up to two (2) optional pulse counting 
totalizers of which one can be programmed to report every 15 minutes.  RTU shall have 
a built-in electronic key reader, which can be used to securely put the RTU in/out of 
alarm reporting mode and/or to accept active alarms.  RTU shall produce an audible 
noise to indicate to the operator that the electronic key has been successfully read.  

- Customer Web Site or OPC Compliant HMI Software – RTU shall be capable of 
reporting alarms and all supervisory information to the password protected Missions 
Communications web site for the Town of Colchester, VT.  The web site shall be 
capable of displaying all RTU alarms and supervisory data, including alarms, individuals 
accepting alarms, RTU electronic key reads with user names and time of read, pump 
run times with historical graphs, individual pump flow estimates, automatic daily 
analysis of pump runtimes for abnormalities with automatic customer notification of 
such abnormalities, pump starts, daily radio health checks with automatic notification of 
non-reporting or poorly reporting RTUs, scaled and labeled pulse totalizations and if 
rainfall gauges are used, inter-day rainfall graphs.  The web site shall be capable of 
reporting alarms via phone dialup, numeric pager dialup, alpha numeric pager, fax or 
email or any combination of the above.  The customer web site shall produce weekly 
reports which summarize alarms and responses, pump run times and flow estimates 
and all electronic key use at the RTU sites. 
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- Any upgrades in hardware or software of the existing equipment to allow for the new 
equipment to be fully functional shall be the responsibility of the installer of the pump 
station. 

- As a minimum, the alarm telemetry system shall be capable of transmitting the following 
alarms/status signals 

o Wet well high-level alarm transducer; 
o Wet well high-level alarm float backup; 
o Flooded dry well alarm (excluding surface-mounted stations); 
o Power failure alarm; and 
o Pump run signals 

- Alarm telemetry controller system shall be a Model 110 or 113 RTU (as appropriate for 
location) and as manufactured by Mission Communications of Norcross, GA.  . 

 

7.10 LEVEL TRANSMITTER  

 
The liquid level of the wet well shall be sensed by a submersible level transducer.  The 
transducer shall be a 3-wire type to operate from the level controller’s power supply and 
produce an instrumentation signal in direct proportion to the measured level excursion over 
a factory-calibrated range of zero to 5 psi.  The submersible level transducer shall be 
Model A1000 as manufactured by Siemens Water Technologies Control Systems or an 
approved equal.  
 
The transducer shall be of the solid-state head-pressure sensing type, suitable for 
continuous submergence and operation and shall be installed in accordance with the 
manufacturer’s instructions.  The bottom diaphragm face of the sensor shall be installed 
approximately 6 inches above the wet well floor.  The sensor shall be mounted using a 
stainless steel cable suspension system in a location and as shown on the project plans. 
 
The transducer housing shall be fabricated of type 316 stainless steel with a bottom 
diaphragm 2-5/8” diameter of heavy-duty, limp, foul-free, molded Teflon™ bonded to a 
synthetic rubber back/seal.   
 

7.11 ELECTRICAL SYSTEM  

 
All material and equipment necessary for a complete and workable electrical system shall 
be furnished and installed including: conduit and fittings, wire and cable, service panel, 
grounding, alarm system, connections to pump station, power company connection fees, 
telephone service fees.  
 
Packaged pump station will be furnished completely wired including controls and will 
require only power wiring from the service panel to the control panel in the pump station 
and signal wiring for the high level signal from the pump station control to the service 
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panel. The above grade panel and signal communicator shall be provided by the pump 
station manufacturer.  
 
All materials and equipment shall meet the standards of the National Electrical 
Manufacturer's Association and Underwriters Laboratories, Inc., and shall bear their label 
wherever standards have been established and label service is available.  
 
Installation of electric systems and controls shall be in conformance with the latest edition 
of the National Electric Code, local ordinances and regulations prescribed by the local 
Power Company.  
 
Completed electric work performed shall comply with the latest edition of the National 
Electric Code Underwriters Laboratories regulations and all Municipal, State and other 
public or private authorities having jurisdiction. The developer is responsible for acquiring 
all necessary permits.  
 
All equipment and workmanship shall be guaranteed to be free from mechanical and 
electrical defects for a period of one year from the day of final acceptance. Any 
replacement of parts or adjustments, including labor made necessary by such defects and 
adjustments, shall be rectified without cost to the Town.  
 
 
 
Required Testing 
 
All mechanical, control and alarm functions shall be tested in the presence of the Town 
representative to demonstrate that all equipment is fully operational. 
 
Any grounds, opens, shorts or other defects shall be rectified at no cost to the Town before 
acceptance. 
 
 

END OF SECTION 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS  
 

Colchester Public Works Standards               Page 130 of 143         Amended November 12, 2019 

SECTION 8.  EROSION, SEDIMENT AND DUST CONTROL 

8.1 GENERAL 

 
This Section includes information regarding materials and applications for the design and  
construction of protective measures used to control soil erosion, sedimentation, dust, and 
water pollution during construction. 

8.2 PROJECT REQUIREMENTS 

A. COMPLIANCE WITH LOCAL & STATE REGULATIONS 

 
The Contractor shall be responsible for complying with the Vermont Water Quality 
Standards and protecting adjacent properties from degradation due to erosion or 
sedimentation during the course of construction activities. In addition, the Contractor shall 
comply with relevant local and state regulations governing the control of erosion and 
sedimentation, which may include Chapter 18, Article V of the Town of Colchester 
Ordinances, the Town of Colchester Stormwater Management Plan (MS4 General Permit 
3-9014, VTR040000), and the State of Vermont’s Construction General Permit 3-9020. 

B. EROSION PREVENTION & SEDIMENT CONTROL PLAN 

 
The Contractor shall develop a plan to prevent erosion and control sediment that at a 
minimum, implements the practices required by the State of Vermont’s Low Risk Site 
Handbook for Erosion Prevention and Sediment Control.  
 
For projects disturbing more than 10,000 square feet (SF) but less than 1 acre, the Erosion 
Prevention and Sediment Control Plan shall be submitted to the Town Engineer for review 
and approval prior to the issuance of a Building Permit and/or Septic Permit.  For projects 
smaller than 10,000 SF, the disturbance may be eligible for a waiver of plan submittal 
subject to approval by the Director.  Waivers will not be issued for sites which are located 
within a shore land district; discharge directly to open waters, wetlands or other protected 
areas; or are otherwise found to be inconsistent with Chapter 18 of the Code of 
Ordinances.  See Section 18-24 of the Town of Colchester Ordinances for specific Plan 
requirements. 

C. DUST CONTROL 

 
The Contractor shall be responsible for ensuring that the dust created as a result of 
construction activities does not create a nuisance or a safety hazard.  Where and when 
deemed necessary by the Municipality, the Contractor will be required to wet sections of 
the construction area with water, or apply calcium chloride, or sweep the roadway with a 
wetted power broom as dust control measures. 
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D. PROTECTION OF WATER COURSES 

 
The Contractor shall carry out his or her operations in such a manner as to give adequate 
protection of watercourses and minimize soil erosion.  The Town Engineer, Building 
Inspector and Design/Project Engineer have the authority to limit the surface area of 
erodible earth material exposed by excavation, borrow and fill operations and to order the 
Contractor to implement immediate erosion control measures to prevent contamination of 
adjacent streams or other watercourses, and areas of water impoundments. These 
measures shall include but not be limited to, dumped stone check dams, straw/mulch 
matting, silt fencing, and temporary construction entrances.   

 
Unless otherwise approved in writing, mechanized equipment shall not be operated in live 
streams except as may be required to construct changes in channel and permanent or 
temporary structures.  Rivers, streams and impoundments shall, as soon as construction 
will allow, be cleared of all falsework, piling and debris caused by the construction 
operations. 

E. LIMIT DISTURBANCE AREA AND/OR TIME OF EXPOSURE 

 
The applicant or their agent shall limit the amount of soil exposed at any one time to 
reduce the potential for erosion or sedimentation.  Where possible, the applicant or their 
agent shall also plan out necessary construction activities by phasing or limiting exposure 
to those areas needed for pending construction.  Once construction activities have been 
completed for specific areas, permanent stabilization measures shall follow.  Where 
disturbed areas are going to remain inactive for extended periods of time, temporary 
stabilization measures should be used to reduce the need for regrading activities, 
additional sediment storage, and/or additional maintenance of protective measures. 

F. INSPECTIONS AND MAINTENANCE 

 
The applicant or their agent shall make regular inspections of all control measures in 
accordance with the inspection schedule outlined on the approved Erosion and Sediment 
Control Plan and as outlined in Section 18-27 of the Town of Colchester Ordinances.  At a 
minimum, inspections and any necessary maintenance activities shall be performed on all 
active construction sites where permanent stabilization has not been achieved on a weekly 
basis and after measurable rainfall or snowmelt events. 
 

8.3 MATERIALS, PRODUCTS & BMPS 

 
Unless specified otherwise, the Contractor shall use Erosion Prevention and Sediment 
Control practices, including materials, products, and Best Management Practices (BMPs), 
that comply with The Vermont Standards & Specifications for Erosion Prevention & 
Sediment Control (VSSEPSC).   
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Some of the most commonly used practices are as follows: 

A. PERIMETER FENCE 

 
Safety/Barrier fence shall be machine produced plastic or fabric, high visibility, break 
resistant fence used for crowd control, tree protection, and work limits definition.  The 
openings shall be rectangular or diamond pattern and the stakes shall be hardwood or 
metal.  The height shall be a minimum of 36 inches.  

B. STABILIZED CONSTRUCTION ENTRANCES 

 
A stabilized pad of aggregate underlain with geotextile located at any point where traffic will 
be entering or leaving a construction site to or from a public right-of-way.  The purpose of a 
stabilized construction entrance is to reduce or eliminate the tracking of sediment onto the 
public right-of-way.  See Figure 8.1 and the VSSEPSC for specific guidelines on the size, 
geometry, and materials required for stabilized construction entrances. 

C. MULCH 

 
Mulch includes the application of coarse plant residue or chips, or other suitable materials, 
to cover the soil surface.  The primary purpose is to provide initial erosion control while a 
seeding or shrub planting is establishing.  See Figure 8.2 and the VSSEPSC for guidelines 
on the appropriate materials and application rates for various mulching methods. 
 
Use of mulch in combination with tacking or crimping shall only be permissible on graded 
slopes and fills where the slope is not steeper than three horizontal to one vertical (3:1.)  
For slopes steeper than 3:1, erosion control blankets, turf reinforcement matting, or stone 
armoring shall be used. 

D. EROSION CONTROL BLANKETS 

 
Erosion control blankets (also referred to as Rolled Erosion Control Products or RECP) 
shall be machine produced, 100% degradable mats with a matrix composed of extruded 
roving, netting, or jute mesh with straw and/or coconut fiber or coir filler.  The specific 
blanket type (including netting, thread, anchor staples, and degradation rates) shall be 
selected based on manufacturer’s recommendations for the given application.  The 
purpose of this practice is to protect the soil surface from raindrop impacts and overland 
flow during the establishment of grass or other vegetation, and to reduce soil moisture loss 
due to evaporation. 

E. STONE CHECK DAMS 

 
Small barriers or dams constructed of stone, bagged sand or gravel, or other durable 
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material across a drainage way.  The purpose of stone check dams are to reduce erosion 
in a drainage channel by restricting the velocity of flow in the channel.  See Figure 8.3 and 
the VSSEPSC for specific requirements for stone check dams.   
 
Check dams must be provided with a properly designed overflow or weir at a lower 
elevation than the adjacent ditch bank to prevent bypass and failure of the measure.  
Permanent installations must also be keyed into the slope.  Where large stones for dams 
do not adequately filter sediment from discharged water, additional smaller stones (similar 
to AASHTO Mix No. 57) shall be applied to upstream side of dam. 

F. SILT FENCE 

 
Silt fences shall be a commercially produced product, composed of 3 ft. minimum length 
hardwood or metal posts supporting a geotextile fabric designed to filter water and trap 
sediment.  All fencing materials shall be properly keyed into the slope to prevent bypass.  
Where preassembled fence and post materials are used, the ends shall be properly lapped 
and securely bound together as recommended by the manufacturer.   
 
Please note that filtering capabilities for silt fence fabric are limited and silt fencing is not to 
be used in areas of concentrated flow and should only have small upstream tributary areas 
in accordance with VSSEPSC.  Allowable tributary areas will vary depending on upstream 
slope.  In many cases, silt fencing should be used to direct the majority of runoff to 
temporary sediment storage areas or stone check dams rather than to filter all water 
received.   
 
Where silt fencing is being placed within 100’ of open waters, wetlands, or other protected 
areas, “super” or “reinforced silt fence” shall be used with welded wire mesh reinforcement 
placed between the fabric and support posts.     

G. INLET PROTECTION 

 
 The purpose of inlet protection measures is to prevent heavily sediment laden water from 
entering a storm drain system through inlets.  See the VSSEPSC for specific requirements 
on various types of inlet protection.   
 
Inlet protection measures shall serve as permeable barriers to filter sediment and shall 
consist of one or more of the following elements:  gravel check dams, silt fencing, masonry 
units with gravel, gravel or mulch filled “silt soxx” or specially designed and manufactured 
inlet filter bags.  Where manufactured products are used, the Contractor shall closely 
adhere to the manufacturer’s recommendations for installation and maintenance.  All 
manufactured devices intended for placement inside of existing or recently installed basins 
shall be appropriately sized for the inlet and tributary area.  Filter bags shall be monitored 
frequently to ensure that the bag is not bypassed or become overfilled.  Please note that 
simply placing filter or fencing fabric above or under the inlet casting and causing water to 
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pond on or adjacent to a town maintained roadway will not be accepted.   
 

H. POLLUTION PREVENTION 

 
Construction sites are required to be kept reasonably free of grease, oils, concrete, and 
other potential pollutants.  For projects with cast-in-place concrete, concrete truck wash 
areas shall be included in the erosion control plan.   

8.4 METHODS FOR INSTALLATION & EXECUTION 

 
The installation and maintenance of all practices shall comply with The Vermont Standards 
& Specifications for Erosion Prevention & Sediment Control (VSSEPSC).   

 
Some of the most commonly used practices are as follows: 

A. PERIMETER FENCE 

 
Barrier fence shall be installed prior to the start of construction phases where protection 
and delineation are required and shall be removed upon completion of the work.  

B. STABILIZED CONSTRUCTION ENTRANCES 

 
Stabilized construction entrances shall be installed in accordance with the VSSEPSC and 
Figure 8.1. The stabilized construction entrance shall be installed prior to the start of 
construction and removed upon completion of the land disturbing activities.  The entrance 
shall be maintained in a condition which will prevent tracking of sediment onto the public 
right-of-way.  This may require periodic top dressing with additional aggregate.  All 
sediment spilled, dropped, or washed onto the public-right-of-way must be removed 
immediately.  
 
When necessary, wheels must be cleaned to remove sediment prior to entrance onto the 
public right-of-way.  When washing is required, it shall be done on an area stabilized with 
aggregate, which drains into an approved sediment-trapping devise.  All sediment shall be 
prevented from entering storm drains, ditches, or watercourses.  

C. MULCH 

 
Site preparation prior to mulching requires the installation of necessary erosion control or 
water management practices and drainage systems.  Slope, grade and smooth the site to 
fit the needs of selected mulch products.  Remove all undesirable stones and other debris 
to meet the needs of the anticipated land use and maintenance required.  Apply mulch 
after soil amendments and planting are accomplished or simultaneously if hydroseeding is 
used.  See Figure 8.2 and the VSSEPSC for guidelines on the appropriate application 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS  
 

Colchester Public Works Standards               Page 135 of 143         Amended November 12, 2019 

methods and installation criteria for various mulching methods.  

D. EROSION CONTROL BLANKETS 

 
Erosion control blankets or RECP shall be placed on disturbed areas that have been 
smoothly graded and cleared of debris such as rocks and roots, such that the blanket is in 
close and continuous contact with the ground.  Erosion control blankets shall be placed 
loosely over the ground surface without folds or stretching.  Blankets shall be securely 
attached per the manufacturer’s recommendation with the proper number and spacing of 
anchoring mechanisms. 

E. STONE CHECK DAMS 

 
Stone check dams shall be installed in accordance with Figure 8.3 and the VSSEPSC.  
Stone check dams shall be installed during construction as needed to control runoff and 
are removed prior to permanent seeding unless the approved plan incorporates these 
elements as part of the permanent measures. 

F. SILT FENCE 

 
Silt fence shall be installed in accordance with Figure 8.4 and the VSSEPSC prior to the 
start of construction.  The silt fence shall be maintained during the project and any 
accumulated sediment or debris shall be removed regularly to keep the silt fence 
functional.  The silt fence shall be removed after permanent restoration has been 
established and at the direction of the Design/Project Engineer. 

G. INLET PROTECTION 

 
Inlet protection shall be installed in accordance with one of the methods outlined in the 
VSSEPSC.  Inlet protection is installed after catch basins have been installed and 
maintained during construction.  In the case of existing MS4 catch basins, every effort shall 
be made by the Contractor to contain run-off to within the project limits or inlet protection 
shall be installed.  Inlet protection shall be removed once permanent stabilization of the 
surrounding area is established. 

H. POLLUTION PREVENTION 

 
Construction sites are required to be kept reasonably free of grease, oils, concrete, and 
other potential pollutants.   Contractors shall be required to use equipment that is in 
reasonably good repair.  Where equipment drips are anticipated, drip oil and grease shall 
be collected and properly removed from the site.  For projects with cast-in-place concrete, 
concrete truck wash areas shall be controlled such that wet cement is not washed into the 
MS4 or waters of the State of Vermont. 
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I. PERMANENT STABILIZATION 

 
At completion of grading, slopes, ditches, and all disturbed areas shall be smooth and free 
of pockets with sufficient slope to ensure drainage.  All disturbed areas shall receive a 
minimum of four inches (4") of topsoil and shall be seeded, fertilized, limed, and mulched. 

J. REMOVAL OF TEMPORARY CONTROLS 

 
Erosion control measures shall be continued until the permanent drainage facilities have 
been constructed and until grass on seeded slopes or specially installed shrubbery is 
established sufficiently to be an effective deterrent against erosion.  With approval of the 
Town Engineer or Building Inspector, temporary erosion controls shall be removed, and 
any accumulated sediment or debris disposed of to provide a pleasing appearance.  
 
 

END OF SECTION 



COLCHESTER PUBLIC WORKS SPECIFICATIONS AND STANDARDS  
 

Colchester Public Works Standards               Page 137 of 143         Amended November 12, 2019 

 

SECTION 9. LANDSCAPING & PERMANENT EROSION CONTROLS  

9.1 GENERAL 

 
This Section includes information regarding measures and materials for the design and 
construction of measures used to plant grasses and landscaping plantings within the public 
right-of-way as well as other disturbed areas. 

9.2 PROJECT REQUIREMENTS 

A. PERMANENT STABILIZATION OF DISTURBED AREAS 

 
At completion of grading, slopes, ditches, and all disturbed areas shall be smooth and free 
of pockets with sufficient slope to ensure drainage.  All disturbed areas shall receive a 
minimum of four inches (4") of topsoil and shall be seeded, fertilized, limed, and mulched in 
accordance with Section 9.3, below. 

Lawns and Street Limits 

 
Seed mixture in lawn areas around dwellings and within street limits shall be urban mix 
conforming to the following Table. For seeding between September 1 and October 15, 
winter rye shall be used in addition to the urban mix at an application rate of 100 pounds 
per acre. 

All Other Disturbed Areas 

  
Seed mixture in all other disturbed areas shall be conservation mix conforming to the 
following Table.  For seeding between September 1 and October 15, winter rye shall be 
used in addition to the conservation mix at an application rate of 100 pounds per acre. 

B. DELIVERY, STORAGE, AND HANDLING 

Grass Seed 

 
Deliver grass seed mixture in sealed containers.  Seed in damaged packaging is not 
acceptable.  Deliver seed mixture in containers showing percentage of seed mix, year of 
production, net weight, date of packaging, and location of packaging. 

Plants 

 
Deliver plant life materials immediately prior to placement.  Keep plants moist.   
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Fertilizer 

 
Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 
manufacturer. 

9.3 MATERIALS 

A. SEEDING REQUIREMENTS 

 
Reseeding must be done with one of the approved seed mixes accompanied by placement 
of straw mulch of sufficient coverage to control erosion until such time as the cover crop is 
established over ninety (90%) of the seeded area. 
 

URBAN MIX GRASS SEED 
% By Weight Lbs. Live Seed Per Acre Type of Seed 

37.5 45 Creeping Red Fescue 
31.25 37.5 Kentucky Bluegrass 
31.25 37.5 Winter Hardy, Perennial Rye 

 
CONSERVATION MIX GRASS SEED 

% By Weight Lbs. Live Seed Per Acre Type of Seed 
35 35 Creeping Red Fescue 
23 23 Kentucky Bluegrass 
15 15 Annual Rye 
11 11 Winter Hardy, Perennial Rye 
6 6 White Clover 

10 10 Highland Bent grass 

B. TREES, SHRUBS, AND BUSHES 

 
Tree species and sizes shall be identifiable in plant schedule, grown in climatic conditions 
similar to those in locality of the Work. 
 
Trees, shrubs, and bushes shall be planted in the locations indicated on the approved 
plans and in accordance with the any planting details and specifications.  Plantings shall be 
in accordance with the Colchester Street Tree Master Plan (see Appendix D).  Replanting 
with native woody and herbaceous vegetation must be accompanied by placement of straw 
mulch or its equivalent of sufficient coverage to control erosion until the plantings are 
established and are capable of controlling erosion. 
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C. TOPSOIL  

Excavated from site; or 

Topsoil furnished by the Contractor shall be fertile, agricultural soil, typical for the locality, 
capable of sustaining vigorous plant growth; taken from a well-drained site; free of subsoil, 
impurities, plants, weeds, roots, stones larger than one inch,  refuse or other materials 
detrimental to plant growth.  Topsoil materials shall comply with specifications as set forth 
in Vermont Standard Specifications for Construction, Section 755.02 and as briefly 
summarized here.  Materials shall be reasonably free draining with no more than 27% clay 
and shall be screened, loose, and friable material consistent with the following gradation: 

 

SEIVE SIZE PERCENT PASSING 

1 – inch 100% 

No. 10 85-100% 

No. 40 35-85% 

No. 200 10-35% 

< 20 um < 5 % 

Topsoil shall have an organic content of not less than 5% or more than 10% for woody 
plant materials as determined by loss on ignition method for oven-dried samples.  The 
allowable acidity range for topsoil shall be from 5.5 to 7.0 ph.  Source materials with 
organic matter or acidity levels outside of the above ranges will only be permitted for 
transport to site after the soils have been adequately amended, thoroughly mixed, tested 
for compliance, and found to be acceptable.   

D. SOIL AMENDMENT MATERIALS 

Fertilizer 

 
Containing fifty percent of the elements derived from organic sources; of proportion 
necessary to eliminate any deficiencies of topsoil, as indicated in analysis. 

Peat Moss 

 
Shredded, loose, sphagnum moss; free of lumps, roots, inorganic material or acidic 
materials; minimum of 85 percent organic material measured by oven dry weight, pH range 
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of 4 to 5; moisture content of 30 percent. 
 
Bone Meal 
 
Raw, finely ground, commercial grade, minimum of 3 percent nitrogen and 20 percent 
phosphorous. 
 
Lime 
 
Ground limestone, dolomite type, minimum 95 percent carbonates 
 
Water 
 
Clean, fresh, and free of substances or matter that could inhibit vigorous growth of 
plants. 

E. MULCH MATERIALS 

Landscaping Mulching:  wood shavings, free of growth or germination inhibiting ingredients.  

 

 

F. ENVIRONMENTAL REQUIREMENTS 

Temperature Requirements: Do not install plant life when ambient temperatures may drop 
below 35 degrees F or rise above 90 degrees F. 

Wind Restrictions: Do not install plant life when wind velocity exceeds 30 mph. 

9.4 METHODS 

A. PREPARATION OF SUBSOIL 

 
Prepare subsoil to eliminate uneven areas.  Maintain profiles and contours.  Make changes 
in grade gradual.  Blend slopes into level areas. 
 
Remove foreign materials, weeds and undesirable plants and their roots.  Remove 
contaminated subsoil. 

B. PLACING TOPSOIL 

 
Spread topsoil to a minimum depth of 4 inches over area to be planted.  Rake smooth. 
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Place topsoil during dry weather and on dry unfrozen subgrade. 
 
Remove vegetable matter and foreign non-organic material from topsoil while spreading. 
 
Grade topsoil to eliminate rough, low or soft areas, and to ensure positive drainage. 

C. FERTILIZING 

 
Apply fertilizer in accordance with manufacturer's instructions.   
 
Apply after initial raking of topsoil. 
 
Mix thoroughly into upper 2 inches of topsoil. 
 
Lightly water to aid the dissipation of fertilizer. 

D. SEEDING 

 
Apply seed at a rate indicated in the seeding requirement table.  Apply seed evenly in two 
intersecting directions.  Rake in lightly. 
 
Do not seed areas in excess of that which can be mulched on same day. 
 
No seeding shall be performed after October 15, in accordance with the State of Vermont 
Erosion Control Manual. 
 
Do not sow immediately following rain, when ground is too dry, or during windy periods. 
 
Roll seeded area with roller not exceeding 112 lbs. 
 
Immediately following seeding and compacting, apply mulch to a thickness of 1/8 inches.  
Maintain clear of shrubs and trees. 
 
Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4 
inches of soil. 
 
Following germination, immediately re-seed areas without germinated seeds that are larger 
than 4 by 4 inches. 

E. HYDROSEEDING 

 
Apply seeded slurry with a hydraulic seeder. 
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Do not hydroseed area in excess of that which can be mulched on same day. 
 
Immediately following seeding, apply mulch to a thickness of 1/8 inches.  Maintain clear of 
shrubs and trees. 
 
Apply water with a fine spray immediately after each area has been mulched.  Saturate to 4 
inches of soil. 
 
Following germination, immediately re-seed areas without germinated seeds that are larger 
than 4 by 4 inches. 

F. SEED PROTECTION 

 
Identify seeded areas with stakes and string around area periphery.  This temporary seed 
protection measure shall be removed following germination and prior to acceptance by the 
Town. 
 
Cover seeded slopes where grade is 4 inches per foot or greater with erosion fabric.  Roll 
fabric onto slopes without stretching or pulling. 
 
Lay fabric smoothly on surface, bury top end of each section in 6-inch deep excavated 
topsoil trench.  Provide 12-inch overlap of adjacent rolls.  Backfill trench, rake smooth and 
level with adjacent soil. 
 
Secure outside edges and overlaps at 36-inch intervals with stakes. 
 
Lightly dress slopes with topsoil to ensure close contact between fabric and soil. 
 
At sides of ditches, lay fabric laps in direction of water flow.  Lap ends and edges minimum 
6 inches. 

G. PLANTING 

 
Set plants vertical. 
 
Remove non-biodegradable root containers. 
 
Set plants in pits or beds, partly filled with prepared plant mix 
 
Place bare root plant materials so roots lie in a natural position.  Backfill soil mixture in 6-
inch layers.  Maintain plant life in vertical position. 
 
Saturate soil with water when the pit or bed is half full of topsoil and again when full. 
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See Figure 9.1. 

H. PLANT RELOCATION AND RE-PLANTING 

 
Relocate plants as indicated by approved plans. 
 
Replant plants in pits or beds, partly filled with prepared topsoil mixture. 
 
Place bare root plant materials so roots lie in a natural position.  Backfill soil mixture in 6-
inch layers.  Maintain plant materials in vertical position. 
 
Saturate soil with water when the pit or bed is half full of topsoil and again when full. 

I. PLANT SUPPORT 

 
Brace plants vertically with Arbortie material and stakes as indicated in Figure 9.1. 

J. TREE PRUNING 

 
Perform pruning of trees as recommended in ANSI A300. 
 
Prune newly planted trees as required to remove dead, broken, and split branches. 

9.5 QUALITY CONTROL 

Plants will be rejected if a ball of earth surrounding roots has been disturbed or damaged 
prior to or during planting. 

9.6 MAINTENANCE 

 
Maintain seeded areas immediately after placement until grass is well established and 
exhibits a vigorous growing condition.  Maintain plant life immediately after placement and 
until plants are well established and exhibit a vigorous growing condition.  Continue 
maintenance until termination of warranty period.  
 
 

END OF SECTION 
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