
\\Maworc\projects\10832.00\docs\VARIOUS\10832.01 Undergrounding\10832.01_FeasibilityMemo.doc 

Transportation 

      Land Development 

               Environmental 
                             S  e  r  v  i  c  e  s  

 

 

Union Station Suite 219 

2 Washington Square 

Worcester, MA 01604 

508 752-1001 

Fax 508 752-1276 

Memorandum To: Karen Galligan, Director 
Department of Public Works 

Date: February 24, 2011 
(Revised September 30, 2011) 

Project No.: 10832.01 

 From: Gregory Russell, P.E. 
Project Engineer 
Brian Brosnan, P.E. 
Project Manager 

John J. Bechard, P.E                       
Principal & Regional Office Manager 

Re: Main Street/Route 30 
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The Town of Southborough contracted with Vanasse Hangen Brustlin, Inc. (VHB) to assist the Town 
in determining the feasibility of relocating the existing overhead utility infrastructure along Main 
Street (Route 30) underground. This memorandum provides a summary of how the feasibility study 
was conducted and the information gathered during the process. The study also presents order of 
magnitude cost estimates for placing the existing overhead infrastructure underground.  

 

Study Framework 

The framework for conducting this Feasibility Study included correspondence with Town personnel, 
conducting a field visit, corresponding with representatives from each of the impacted utility 
companies and developing an order-of-magnitude cost estimate. The Town provided VHB with 
documentation from previous efforts, including previous estimates provided by multiple utility 
companies. These estimates were utilized to improve the cost estimate presented in this study. 

 

Massachusetts General Law Chapter 166: Section 22 

Regulation of overhead utilities within Massachusetts is subject to Massachusetts General Law 
(M.G.L.) Chapter 166 – Telephone and Telegraph Companies, and Lines for the Transmission of 
Electricity. M.G.L. Chapter 166: Section 22 discusses the procedure for Massachusetts communities 
and companies wishing to construct and/or alter transmission lines, including placing them 
underground. Subsection D lays out the procedure available for Massachusetts communities to 
require utilities to remove existing overhead utility infrastructure. M.G.L. Chapter 166: Section 22D 
states, in part, the following: 

 

After a report has been filed under section twenty-two B, the municipality may adopt 
an ordinance or by-law which shall require a utility to remove its poles and overhead 
wires and associated overhead structures which are located upon, along or across any 
public way or ways within all or any part or parts of the municipality. Any such 
ordinance or by-law shall specify whether it applies to all of the municipality or only 
to a part or parts thereof and, if only to a part or parts, shall describe such part or 
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parts with reasonable certainty by reference to the names of any way or ways to all or 
any designated portions thereof to which it applies, by reference to a map, or by other 
suitable means.  

Such ordinance or by-law may specify in whole or in part the sequence which any 
utility shall follow in removing its poles and overhead wires and associated overhead 
structures by specifying the part or parts of the municipality in which removal shall 
first be affected, then the part or parts in which removal shall next be effected.  

 

Subsections M and N layout a procedure for Towns and utility companies to provide funding for 
this type of capital improvement stating as follows:  

 

Section 22M. In addition to all other rates, charges and fees it may otherwise be 
authorized to impose and collect any utility shall impose and collect as a capital 
contribution towards the cost of construction a surcharge of two per cent on its total 
billing to each customer located in a city or town which has in force and effect an 
ordinance or by-law adopted in accordance with section 22D. However, a 
distribution company, as defined in section 1 of chapter 164, shall impose and collect 
a surcharge of 7 per cent of retail delivery revenues, plus interest at the rate set by 
the department, for customer security deposits except in a city or town that before 
the effective date of this section has enacted an ordinance or by-law under section 
22D establishing a 2 per cent surcharge or where construction is in progress or 
already completed, unless the city or town otherwise agrees to the 7 per cent 
surcharge by adopting an ordinance or by-law under said section 22D. A surcharge 
under this section shall apply only if the distribution company is not in violation of 
the ordinance or by-law and fit the ordinance or by-law has been in effect for a period 
of at least 1 year. 

Section 22N. Any ordinance or by-law adopted under the provisions of section 
twenty-two C or section twenty-two D shall become effective on the first day of 
January next following a date nine months subsequent to the date of its enactment. 

 

Study Area 

The feasibility study focuses on Main Street (Route 30) between Boston Road and Sears Road. Main 
Street is a minor arterial that serves as one of the primary east-west corridors within Southborough 
(with Route 9 and Southville Road being the others). A Study Area Locus Map is provided in 
Appendix A. This stretch of Main Street is listed on the Massachusetts State Register of Historic 
Places as two distinct areas. The Park-Main Street Business District, which runs from Boston Road to 
School Street, contains the easterly portion of the study area. The remainder of the study area, which 
includes the Town Common, is included in the Main Street Historic Area. In addition to the Town 
Common, land use along Main Street varies among commercial, educational, residential and public 
areas. Main Street also serves as one of the primary utility corridors within the Town, with 
significant infrastructure present within the study area.  

 

The limits of the anticipated undergrounding generally coincide with the Main Street (Route 30) 
Reconstruction Project currently under design (MassDOT Project #604989). The Main Street project 
is expected to result in minor widening, intersection and sidewalk reconstruction, and significant 
utility work between Park Street and Sears Road.  

 

In addition to the area to be covered by the MassDOT Project, the Town has requested that VHB also 
investigate the feasibility of placing the existing utilities underground between Park Street and 
Boston Road. This segment of the roadway constitutes the Downtown Commercial area of 
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Southborough. There is an existing at-grade rail crossing, maintained by CSX Transportation, Inc., 
located approximately 160-feet west of the intersection of Main Street and Boston Road.   

 

The location and orientation of the existing infrastructure lends itself to breaking down the study 
area into four segments: 

1. Boston Road to Park Street; 

2. Park Street to Route 85; 

3. Route 85 to Parkerville Road; and 

4. Parkerville Road to Sears Road. 

 

The Town has also asked VHB to investigate the feasibility of two additional alternatives. The first of 
these would have a westerly limit to any undergrounding be located at the main entrance to the Fay 
School. In this instance, the area of impact would extend from the Fay School to Boston Road. The 
second alternative would focus on the Town Common with undergrounding restricted to the area of 
Main Street just east of Route 85 and just west of Common Street. It should be noted here that the 
utility companies will likely make the final decision as to the specific limits of undergrounding 
based on both where their main feeds are located and where there is an adequate location to 
transition back to overhead infrastructure.  

 

Looking at the corridor in segments allows for a more in-depth look at costs and construction 
phasing of the overall project. The segment analysis will also provide the Town with additional 
information to make a final decision on whether to move forward with the undergrounding project 
or perhaps only a portion of the project. These segments were selected to allow for the most efficient 
method of undergrounding the existing overhead infrastructure. Due to the presence of the Town 
Common, as well as the anticipated roadway widening as part of the MassDOT project, the segment 
between Route 85 and Parkerville Road would be considered the most critical of the four noted 
above. This segment also has the highest density of overhead infrastructure that will need to be 
placed underground. In addition, Parkerville Road appears to be a break point where multiple 
utilities intersect Route 30 and move in various directions. 

 

Existing Infrastructure 

A total of five utility companies currently have overhead infrastructure within the study area. 
Companies that currently maintain overhead infrastructure along Main Street are National Grid, 
Verizon, Verizon Business (formerly MCI), Lightower Fiber Networks and Charter Cable. The 
setting of utility poles within Southborough is the responsibility of Verizon. Between Sears Road and 
Park Street there are a total of 55 utility poles, with five additional poles between Park Street and 
Boston Road. There are a total of 32 street lights mounted on the existing utility poles located within 
the study area, which are maintained by National Grid. The following is a summary of the services 
provided by each of the utility companies with existing infrastructure along the Route 30 corridor, as 
well as the limits of said infrastructure: 

 

National Grid is the principal provider of electric service within the Town of Southborough. 
National Grid currently maintains an overhead infrastructure system that includes 13 
transformers (both one and three phase) and five (5) utility switches. The infrastructure travels 
along Route 30 in its entirety as well as along each of the side streets that intersect Route 30. 
Service connections along Route 30 are primarily above ground throughout the study area. 
National Grid currently maintains 55 private service connections, as well as service connections 
for the approximately 30 street lights currently located along Main Street, via the existing 
overhead infrastructure. 

 

Verizon provides phone, cable television and high-speed internet (DSL) service within the Town 
of Southborough. Verizon’s infrastructure, which includes both traditional cable and fiber optic, 
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runs throughout the study area. Verizon was unable to provide a number of service connections 
within the study area. 

 

Verizon Business (formerly MCI) provides business-oriented communications services. With 
respect to the study area, Verizon Business’ infrastructure is located along Deerfoot Road and 
then turns to the west at Main Street and continues to the west along Route 30. At this time, to 
the best of VHB’s knowledge, Verizon Business has no service connections within the study 
area.  

 

Lightower Fiber Networks provides fiber optic networking for businesses. Lightower’s existing 
overhead infrastructure travels north on Parkerville Road, turns east onto Main Street then north 
onto Route 85. At this time, to the best of VHB’s knowledge Lightower has no service 
connections within the study area. 

 

Charter Communications provides phone, cable and high-speed internet service within the Town 
of Southborough. Charter’s infrastructure runs along Route 30 throughout the entire study area. 
Charter was unable to provide a number of service connections within the study area. 

 

Typically the only above ground infrastructure that would be maintained by the Town would be the 
street lighting system and/or a fire notification system. As noted above, National Grid maintains the 
existing street light system, while, to the best of VHB’s knowledge, the Town does not currently 
have a fire notification system in place.  

 

A summary of the existing overhead and underground infrastructure is shown in Figures 2 thru 5 in 
Appendix A. 

 

Underground Infrastructure Requirements 

Placing the existing overhead utilities underground will require a significant investment in new 
infrastructure. A minimum of two subsurface duct-banks will be required for the entire length of the 
project, with one duct-bank being designated for the electric distribution system and the second 
bank being shared by the various companies providing communications services (i.e. phone, cable 
TV, fiberoptic, etc.). 

 

Based on the location of existing subsurface utilities (gas, water, sewer, drainage, etc.) it is likely that 
the proposed duct banks would be located in the vicinity of the roadway centerline. While in 
practice the duct bank would typically be placed in the sidewalk and/or shoulder limits, the 
topography and presence of numerous stone walls would likely not be a feasible option in this 
instance. If feasible, both duct banks would be located adjacent to each other in a single trench. The 
duct-banks would run for the entire length of the project and be carried to a designated riser pole (or 
multiple poles if necessary) to transition back to aerial infrastructure. Duct banks would also be 
required for short distances (approximately 100- to 200-feet) on side streets in order to transition 
back overhead, as well.  

 

In addition to duct banks, existing overhead transformers and switches will be replaced with 
standard pad mount equipment. Each company will require and maintain independent manhole 
systems along the entire length of the project, with National Grid will requiring service manholes at 
approximately 300- to 350-foot intervals. In higher density areas such as between Route 85 and Park 
Street, it may be possible to combine communications service connections into shared utility vaults. 
Removal of the existing utility poles will also require the removal of the existing pole-mounted street 
lights. The Town will be required to purchase new stand-alone light poles, either independently or 
through National Grid, which will be powered via the new underground infrastructure. A 
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secondary duct bank would likely be installed within the sidewalk limits to provide service 
connections for the street lighting. 

 

Based on information provided by representatives from multiple utility companies, on a project such 
as this a single contractor would typically be utilized to construct the entire system, with a single 
utility company taking the lead with regards to coordination. If the decision is made to move 
forward with the undergrounding, the Town’s representatives should have a joint meeting with 
representatives of the utility companies to facilitate the coordination between the companies. 

 

In addition to providing an underground path for utilities along Route 30, accommodations will also 
be required on private property in order to convert existing overhead connections to underground 
connections. The responsibility for these connections is dependent on a) the setback of the existing 
buildings and b) the wording of any ordinance requiring that existing overhead utilities be relocated 
underground. It should be noted that any work that is to occur on private property, such as private 
utility connections, will require easements. Securing easements would be the Town’s responsibility. 

 

The undergrounding of the existing facilities between Park Street and Boston Road will require 
crossing beneath an existing at-grade rail crossing. National Grid, Verizon and Charter are currently 
the only companies with overhead infrastructure along this segment. The design of this rail crossing 
will require the review and approval of CSX Transportation, Inc.  

 

A summary of the minimum underground infrastructure likely to be required is as follows: 

 

� A minimum of two distinct poured concrete duct banks, measuring approximately five-feet 
in width; 

� One electric distribution bank (approximately 2’x2’) with four 5” conduit runs with a 
minimum depth of 27-inches to the top of bank; 

� One communications duct bank (approximately 3’x3’) with eight 4” conduit runs with a 
minimum depth of 21-inches to the top of bank; 

� Electric manholes (7’x14’) located every 350 feet for the length of the duct bank; 

� Communications manholes (6’ diameter) located every 350 feet for the length of the duct 
bank (each company will maintain its own manhole system); 

� Pull boxes/hand holes to be located at bends in duct bank and as needed for service 
connections and light poles. 

 

Figures 6 through 8, located in Appendix A, show a conceptual layout of the proposed duct bank 
and manhole system for the potential undergrounding between the Fay School and Boston Road. 
The equipment layout is based on information contained in various construction publications 
provided by National Grid. This layout and the noted infrastructure is strictly conceptual and is 
subject to change per the requirements and specifications of the various utility companies to be 
involved in the effort, as well as the Town. 

 

Funding 

There are multiple ways of financing a project of this variety. The most efficient way appears to be 
the surcharge method, where a by-law is passed by a Town/City allowing utility companies to 
charge monthly fees to pay for the costs of undergrounding the existing utilities. If a bylaw were 
passed, utility companies will be permitted to collect additional fees on the order of 7-percent for 
distribution (i.e. electric) companies and 2-percent for communications companies. These fees would 
be applied to the total monthly billing for each subscriber that the respective company maintains 
within the Town. This method of payment requires utility companies to carry the underground 
infrastructure into private property up to the structure (commercial building, house, etc.) or 50-feet, 



Date:  February 24, 2011 
Project No.:  10832.01 

 6 

 

\\Maworc\projects\10832.00\docs\VARIOUS\10832.01 Undergrounding\10832.01_FeasibilityMemo.doc 

whichever is less. It should be noted that the overhead utilities would remain in place while the 
underground infrastructure was constructed, in order to minimize the length of service disruptions. 

 

If the Town were not to pass a bylaw but still consider going forward with the undergrounding, the 
Town would likely have to cover the total cost of the project up front. Aside from having a 
significant up-front cost, if this method were chosen, the Town or individual land owners will be 
required to coordinate the placement of underground infrastructure in order to allow the utility 
companies to make service connections. There is also the possibility that a combination of payment 
methods could be employed, with the Town providing a portion of the costs in combination with a 
surcharge by-law; however any method of combining payments would have to be coordinated with 
the various utility companies. 

 

Project funding that would fall to the Town could be available through a number of sources. The 
Town’s Community Preservation Act’s Historic Conservation funds may be used to pay for 
restoration/beautification of historic areas, of which Main Street is a part. There are a number of 
State, Federal and independently funded programs that provide grants of varying amounts for 
restoration and beautification of historical areas. Potential sources for grants include, among others, 
the following: 

 

� Massachusetts Historical Commission 

o Massachusetts Preservation Projects Fund (Planning and/or Construction) 

� The National Trust for Historic Preservation 

o Johanna Favrot Fund for Historic Preservation (Planning and/or Construction) 

o National Trust Preservation Fund (Planning Only) 

 

Order-of-Magnitude Cost Estimate 

As part of this feasibility study, VHB has developed an order-of-magnitude cost estimate for the 
Town to utilize in determining the best way forward. As part of this effort, VHB requested order-of-
magnitude cost estimates from each of the utility companies that currently maintain overhead 
infrastructure within the study area. These estimates were used to develop the total cost for moving 
the existing overhead infrastructure underground within each of the four segments. Costs of placing 
the existing infrastructure underground is impacted by a number of factors, including the location of 
the existing underground utility infrastructure (i.e. gas, water, drainage, etc.), the infrastructure 
needs of the various utility companies currently maintaining overhead infrastructure, roadway 
patching/reconstruction, the number of connections that need to be maintained and the cost to 
mobilize construction equipment to the site.  

 

As stated in the previous section, based on the infrastructure needs of the various companies, it is 
anticipated that any undergrounding effort will require a minimum of two duct-banks running the 
length of the project; one for electric service and a second capable of housing the required 
communications conduit runs.  

 

While the burden of securing funding for this project ultimately falls on the Town, the costs can be 
broken down by those incurred directly by the Town, the private utility companies and private 
landowners who will be impacted by the utility relocation. 

 

Private Utility Costs 

Costs that will be incurred by the utility companies include design of the proposed duct bank, labor 
and materials for construction of the duct bank, converting existing overhead service connections 
underground and construction coordination. Table 1 provides a breakdown of the various estimates 
provided by affected companies for relocating the existing overhead infrastructure underground.  
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TABLE 1 – Private Utility Costs 

Private Utility Company Estimates  

Roadway Segments 
Length 
(FT) 

National 
Grid1 Verizon2 Charter3 Lightower4 

Verizon 
Business5 

Total 
Cost 

1.  Boston Rd to Park St6 450 $437,000 $112,000 $112,000 N/A N/A $661,000 

2. Park St to Rt. 85 1,200 $1,086,000 $245,000 $245,000 N/A N/A $1.58M 

3. Rt. 85 to Parkerville Rd 2,750 $2,488,000 $561,000 $561,000 $40,000 N/A $3.65M 

4. Parkerville Rd to Sears Rd 950 $859,000 $194,000 $194,000 N/A $25,000 $1.28M 

Total 4,900 $4,870,000 $1,112,000 $1,112,000 $40,000 $25,000 $7.17M7 
Note: The above estimates do not include the cost of roadway reconstruction or construction management; those efforts will be estimated once the 
project limits are determined and scope of work is finalized.  
N/A – Company has no overhead facilities present within noted roadway segment 
1 Based on estimate for overall corridor provided by National Grid on April 17, 2009. 
2 Based on correspondence with Verizon representatives in October 2010 
3 Cost per linear foot assumed to be approximately equal to Verizon costs 
4 Based on estimate provided by Lightower on November 2, 2010 
5 Cost per linear foot assumed to be approximately equal to Lightower costs. 
6 Utility costs include encroachment and construction fees required for going under CSX rail crossing. 
7 Total costs include the removal of the existing overhead infrastructure including existing street lights and utility poles. 

 

The costs included in Table 1 above are based on estimates of varying levels of accuracy provided by 
the affected utility companies. At the time of printing, no monetary value had been provided by 
Charter Communications or Verizon Business. However, based on estimates provided by companies 
with similar infrastructure along the corridor, assumptions were able to be made. It has been 
assumed that Charter’s costs will be similar to that suggested by Verizon. The same is assumed of 
the relation between Lightower’s and Verizon Business’ facilities.  

 

The construction costs shown for the roadway segment from Park Street to Boston Road include fees 
charged for encroaching on the existing CSX railroad crossing. Prior to the utilities being placed 
underground in this section, CSX requires the proposed design be sent to them for review and 
approval. Following approval, CSX would coordinate with the contractor to provide certified 
flagmen for the duration of construction activities. If the undergrounding were to take place as part 
of the roadway reconstruction, CSX’s consultant would be responsible for the overall design of the 
railroad crossing, including the utility crossing, at the cost of the Town. Assuming the 
undergrounding were undertaken independent of the roadway project, a summary of the fees 
required are as follows: 

 

� Design Review Fees vary from $1,450 to greater than $9,500. For a project of this size, fees 
would likely be approximately $4,000 for communications companies and $6,000 for 
National Grid; 

� Each crossing utility company would be required to pay a $750 insurance fee; 

� Every time the owner of a facility needs to access the railroad right-of-way (i.e. for 
construction, maintenance, etc) would require a $150 fee; 

� CSX will provide flagmen for the duration of construction at a cost of $800 per day.  

 

Town Costs 

Direct costs that will be the responsibility of the Town will include the purchase and installation of 
stand-alone light poles, relocation of existing underground municipal utilities (water & drainage) 
where necessary, as well as project coordination and construction management. The Town would 
also be responsible for the cost of adjusting and/or relocating the existing gas lines currently located 
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along Route 30, although this work would be coordinated and/or conducted by the company 
owning the affected facilities.  

 

Currently, there are 32 existing street lights (approximately one light every 170-feet) mounted on 
utility poles within the study area. It has been assumed that the Town will install a new street 
lighting system as part of the undergrounding process. Due to the elimination of utility poles, the 
existing street lights will need to be replaced with stand-alone light poles, which will be serviced via 
the new underground infrastructure. Poles could be purchased by the Town or leased through 
National Grid. If the Town were to postpone the purchase/installation of new street light poles, it 
may still be beneficial to install the underground infrastructure as part of this effort. When done in 
conjunction with roadway projects, MassDOT has provided funding for the underground elements 
of street lighting systems including conduit, pull boxes and pole foundations. This could offset some 
of the cost, which if done independently, would be borne solely by the Town. The estimate for 
lighting is based on costs from recent projects in MassDOT District 3, with poles costing 
approximately $7,500 per location spaced every 80-feet and installation of conduit costing 
approximately $24 per foot. A secondary duct bank containing two 5” conduit runs would be placed 
within the sidewalk limits to provide electric service to the light poles.  

 

The existing underground utility infrastructure includes water, gas and drainage lines. If the 
proposed duct bank is located in the vicinity of the roadway centerline, it can likely be located at a 
depth where the bank itself will have minimal impact on the existing infrastructure. National Grid’s 
construction standards call for a minimum clearance of 6-inches between the duct bank and major 
subsurface pipes, although 12-inches would be preferred. The minimum clearance should be 
attainable with respect to the gas and water lines. The drainage lines would be the most likely to be 
located at a similar depth as the duct bank, however the existing drainage system is likely to be 
changed significantly as part of the MassDOT Project. The primary impact to the existing 
infrastructure is likely to be due to required locations of the electric manholes, which are 7-feet wide, 
14-feet long and over 7-feet deep. It is expected that wherever these manholes are located they will 
likely require a reconfiguration of the existing underground utility layout. However, the impact to 
the existing water and gas lines between the Fay School and Sears Road, if the undergrounding were 
to be continued, would be minimal due to the approximately twenty-foot clearance between the 
existing lines.  

 

Table 2 provides an estimate of the expected Town costs as a result of undergrounding the existing 
utilities.  

 

TABLE 2 – Town Costs 

Roadway Segments 
Length 
(FT) 

Street 
Lights1 

Water 
Line2 

Gas 
Line3 

Total 
Cost 

1.  Boston Rd to Park St 450 $56,000 $5,000 $10,000 $71,000 

2. Park St to Rt. 85 1,200 $141,500 $10,000 $20,000 $171,500 

3. Rt. 85 to Parkerville Rd 2,750 $328,500 $15,000 $30,000 $373,500 

4. Parkerville Rd to Sears Rd 950 $113,000 $10,000 $20,000 $143,000 

Total 4,900 $639,000 $40,000 $80,000 $759,000 
Note: The above estimates do not include the cost of roadway reconstruction or construction management. 
1 Based on lighting costs for Worcester Canal District Project. 
2 Assumes a unit cost of $100 per linear foot of pipe adjusted. 
3 Assumes a unit cost of $200 per linear foot of pipe adjusted. 

 

Private Landowner Costs 

Depending on how the Town chooses to move forward with funding for this Project, private 
property owners could be responsible for an additional portion of the cost required to reconnect 
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their utility services after the existing infrastructure is placed underground. If the surcharge method 
is chosen, the utility companies will bring the new underground service to the business/residence or 
50-feet into the property, whichever is less. The property owner would then be responsible for 
materials and labor to cover any additional distance between 50-feet and the service point. If the 
surcharge method is not chosen, then the utility companies will carry their service 2-feet into the 
property then it will be the responsibility of the property owner to make the connection to the 
service stub. The estimate provided by National Grid had an approximate cost of $7,000 per 
property. As National Grid is assuming the surcharge method would be employed, for the purposes 
of this estimate it is assumed that $7,000 is the approximate unit cost for 50-feet of work (i.e. 
$140/foot). It is also assumed that the cost would be similar for both Verizon and Charter as well, 
although since both offer comparable services within the study area, it is likely that only one 
company or the other would be providing service to an individual property. The majority of the 
residential and commercial buildings within the study area are between 25- and 50-feet from the 
public right-of-way and thus should not be subject to an additional fee, if the surcharge method is 
used. For properties such as the Fay School, St Marks School and the like, it is assumed that they 
have a single connection point to the distribution system and then a secondary internal distribution 
system that is privately maintained. If the surcharge method were not to be employed, the cost for 
the majority of residential properties to reconnect the utilities would likely be between $8,000 and 
$14,000 per residence.  

 

TABLE 3 – Private Landowner Costs 

Roadway Segments 
Length 
(FT) 

Overhead 
Distance 
>50’ 

Total 
Cost 

Total 
Overhead 
Distance Total Cost 

1.  Boston Rd to Park St 300 0’ $0 150’ $42,000 

2. Park St to Rt. 85 1,200 25’ $7,000 425’ $119,000 

3. Rt. 85 to Parkerville Rd 2,750 275’ $77,000 975’ $273,000 

4. Parkerville Rd to Sears Rd 950 250’ $70,000 300’ $84,000 

Total 4,900 550’ $154,000 1,850’ $518,000 
Note: Distances shown are the length conduit would have to be carried between the property line and the existing 
building currently receiving service. The total costs assume a unit price of $280/foot to reflect that both electrical and 
communications will be connected.  

 

Based on the analysis presented in Table 3 above, the difference in cost for private landowners 
between utilizing the surcharge method and the lump-sum method would be approximately 
$364,000.  

 

Total Costs 

Based on the costs reviewed in the previous sections, an Order-of-Magnitude cost estimate was 
developed for placing the existing overhead infrastructure along Route 30 underground. Table 4 
provides the overall costs per segment.  

 

TABLE 4 – Order-of-Magnitude Cost Estimate 

Roadway Segments 
Length 
(FT) 

Utility 
Cost 

Town 
Cost 

Landowner 
Cost 

Total 
Cost 

1.  Boston Rd to Park St 450 $661,000 $71,000 $0 $732,000 

2. Park St to Rt. 85 1,200 $1.58M $171,500 $7,000 $1.76M 

3. Rt. 85 to Parkerville Rd 2,750 $3.65M $373,500 $77,000 $4.10M 

4. Parkerville Rd to Sears Rd 950 $1.28M $143,000 $70,000 $1.50M 

Total 4,900 $7.17M $759,000 $154,000 $8.10M 
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Note: The above estimate assumes surcharge method of funding is utilized and construction is coordinated 
with the proposed MassDOT Project. 

 

Based on the estimates provided, the cost for placing the existing overhead infrastructure 
underground along the entire corridor would be approximately $8.10 million. This cost does not 
include reconstruction of the roadway. This estimate also assumes that the surcharge method of 
payment will be adopted in the case of National Grid’s infrastructure and thus facilities will be 
carried directly to the buildings they serve. 

 

In order to provide a thorough analysis, it was also necessary to look at the costs of placing the 
existing overhead infrastructure underground in phases. Costs were broken down into four 
roadway segments, as is shown in Table 1, based on the orientation of the existing infrastructure, 
which was described in the previous section. The segment costs, other than that for Lightower, are 
based on cost per foot breakdowns of the estimates provided for the entire corridor. While this is 
considered a reasonable means of estimation, it should be noted that costs may vary significantly 
depending on the number and type of connections for a specific utility company within a particular 
roadway segment of which data was not made available for this level of analysis.  

 

By constructing the project in phases, short-term construction costs and disturbances could be 
minimized. However, the overall cost of the project would likely increase due to repeated charges 
for construction mobilization and potential increases in service connections or costs of various 
construction items (i.e. paving materials, concrete, conduit, etc.). 

 

Two additional breakdowns have been provided to accommodate the Town’s requests for specific 
impact areas. Table 5 provides an estimate of the cost required to underground the utilities between 
Boston Road and the Fay School. This would require the undergrounding of approximately 3,400 
feet of overhead utilities along Route 30 (between utility pole 124 on the east side of the railroad 
crossing and utility pole 35 on the west side of the Fay School’s main driveway) and an additional 
400 feet along Route 85 (between utility poles 68 and 130). This estimate is based on taking the cost 
estimates for the overall corridor and applying them on a per foot basis. 

 

TABLE 5 – Order of Magnitude Cost Estimate  
Boston Road to Fay School 

Roadway 
Length 
(FT) Utility Cost Town Cost 

Landowner 
Cost Total Cost 

3,800 $4.70M $492,000 $60,000 $5.25M 
Note: The above estimate assumes surcharge method of funding is utilized and construction  
is coordinatedwith the proposed MassDOT Project. 

 

Table 6 provides an estimate of the cost required to underground the utilities adjacent to the Town 
Common. This would require the undergrounding of approximately 1,150 feet of overhead utilities 
along Route 30 (between utility pole 14 on the east side of Route 85 and utility pole 27 west of 
Common Street), approximately 300 feet along Common Street, and an additional 400 feet along 
Route 85 (between utility poles 68 and 130). This estimate is based on taking the cost estimates for 
the overall corridor and applying them on a per foot basis. Due to the close proximity of the 
buildings in this area to the street, no additional charge would be expected to be borne by 
landowners for making service connections. 

 

TABLE 6 – Order of Magnitude Cost Estimate  
Town Common 
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Roadway 
Length 
(FT) Utility Cost Town Cost 

Landowner 
Cost Total Cost 

1,850 $2.47M $262,000 $0 $2.73M 
Note: The above estimate assumes surcharge method of funding is utilized and construction  
is coordinatedwith the proposed MassDOT Project. 

 

 

Conclusions 

Vanasse Hangen Brustlin, Inc. has conducted a study to assist the Town of Southborough in 
determining the feasibility of placing the existing overhead utility infrastructure on Main Street 
underground. Based on information provided by the impacted utility companies, an order-of-
magnitude cost estimate was developed for placing the existing overhead infrastructure on Main 
Street underground between Boston Road and Sears Road. A significant investment on the part of 
the Town is required for further analysis. National Grid, Verizon and Charter will require non-
refundable deposits, potentially upwards of $55,000 depending on the final project scope. These 
deposits would be applied towards design and construction in the event that the undergrounding 
was to go forward. The following provides a summary of Study Findings and Next Steps. 

 

Study Findings 

1. Highest density of overhead utilities occur between Route 85 and Parkerville Road and 
Deerfoot Road and Sears Road; 

2. Cost for placing utilities underground along entire corridor is approximately $8.1 million, 
including design; 

3. Cost for placing utilities underground for stretch between Boston Road and the Fay School is 
approximately $5.25 Million; 

4. Cost for placing utilities underground in the area surrounding the Town Common is 
approximately $2.73 Million; 

5. National Grid requires a $5k non-refundable deposit to refine the estimate for the entire 
corridor, or a $2,000 deposit for the area around the Town Common, beyond the current 
order-of-cost estimate (+/- 50%). Deposit will be applied towards future design and 
construction if project moves forward; 

6. Verizon requires a $24k non-refundable deposit ($8k for each roadway segment) to provide 
a preliminary estimate (it is expected that Charter would require a similar deposit); 

7. If surcharge method of funding is adopted, National Grid will carry underground 
connections to the user, rather than 2’ into property if done using lump sum method.  

8. The fees to be charged by CSX for design review and construction encroachment on the 
existing railroad crossing are expected to be between $6,000 and $8,000 for each utility 
company crossing beneath the tracks (National Grid, Verizon and Charter). 

9. If the undergrounding is conducted separately from the proposed MassDOT project, the 
Town would be responsible for repairing the roadway surface, which would increase the 
cost of doing the entire corridor by approximately $160,000 (two-percent of the total project 
cost) assuming a five-foot trench with a 3.5-inch pavement section. 

10. Coordination between the Town and the various utility companies will be critical in moving 
the project forward in an efficient manner. The various utilities have different procedures 
regarding funding, design and construction which must be resolved prior to the project 
advancing. For instance, Verizon will not typically begin a project until complete funding 
has been achieved, while National Grid will commence once an adequate funding pool has 
been established (hence the 9-month waiting period for the surcharge by-law). Through 
coordination with the various utilities, the Town could potentially provide a lump-sum 
payment to advance the project prior to typical funding levels being achieved.  
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Next Steps 

1. Develop schedule in order to determine the window of opportunity for undergrounding. 
For undergrounding to be an option at this time, utility design would need to be complete 
and ready for construction prior to the beginning of construction for the Main Street (Route 
30) Reconstruction Project. Based on information from MassDOT’s website the Main Street 
(Route 30) Reconstruction Project is currently scheduled to go to construction in Winter 
2014/2015. If this were to be the case, for utility undergrounding to be a realistic option, the 
utilities need to be relocated prior to or in conjunction with the MassDOT project. If the 
objective is to have the undergrounding ready for construction in spring 2014, the Town 
would realistically have to adopt an ordinance approving the surcharge funding method 
prior to March 31, 2012. This would allow the ordinance to go into effect on January 1, 2013, 
providing approximately one year for design, acquiring easements, coordination and 
completion of the undergrounding project.  

 

2. Further investigate potential funding options, including use of Town Community 
Preservation Act funds. 

 

3. Finalize focus/scope of undergrounding effort (i.e. entire corridor, Park Street to Town 
Common, etc.). 

 

4. Determine whether to provide advance deposits to utility companies to get more accurate 
estimates prior to committing to utility undergrounding (based on conversations with 
representatives from multiple utility companies, this would likely take between two and 
four weeks depending on the area requested).  

 

5. If it is determined that the project should advance to the next phase, the Town (or its 
representative) should coordinate a meeting between all utility companies, specifically 
communications companies (Verizon, Charter, Lightower, Verizon Business, etc). This 
should be done to facilitate discussion on facilities layout and cost sharing. This could 
potentially result in cost reductions. This would also likely require monetary deposits to 
Verizon and Charter. 
 

6. If the surcharge method of funding were selected, the Town could potentially provide 
“start-up” funds to allow the utility companies to begin design or construction activities. 
This could be necessary to limit scheduling impacts required by the surcharge by-law. Any 
funding agreement would have to be coordinated through the various utility companies.  
 



\\Maworc\projects\10832.00\docs\VARIOUS\10832.01 Undergrounding\10832.01_FeasibilityMemo.doc 

 

 

 

 

APPENDICES 

� Appendix A – Figures 
� Appendix B – Correspondence 



\\Maworc\projects\10832.00\docs\VARIOUS\10832.01 Undergrounding\10832.01_FeasibilityMemo.doc 

 
 
 
 
 
 

APPENDIX A – FIGURES 



\\Maworc\projects\10832.00\docs\VARIOUS\10832.01 Undergrounding\10832.01_FeasibilityMemo.doc 

 
 
 
 
 
 

APPENDIX B – CORRESPONDENCE 

 



















irqhtowerr fiber networks

Mr. David LaPointe, RLA
Beals & Thomas, Inc.
144 Turnpike Rd.
Southborough, MA 0I7I9

Greetings,

Piease accept the following "Order of Magnitude" estimate for the Southborough
Massachusetts, Main Street Reconstruction and Undergrounding Utilities project.

This high level estimate was based on the following assumptions:

A 4" conduit route will be supplied and installed by others from a suitable riser pole on
Main St. to a suitable riser pole on Marlboro St. in Southborough, MA.

The conduit willbe no longer than 1600'.

The estimated cost for Lightower to provide and install a new fiber optic cable
underground in the aforementioned conduit, Splice customer traffic onto new cable, and
remove existing overhead cable is approximately $35,000.00.

Please feel free to contact me if you've questions or concefils.

Regards

-.-1-Trt//,-€-
Roberl Powers, RCDD
Engineer
Phone 978 264 6020
Email : bpowers@lightower.com

B0 Central Street, Boxborough, N4A 01719
tel: 978-264-6000 www.liqhtower.com
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Russell, Gregory

To: File
Subject: FW: Southborough Utility Undergrounding

From: Cullivan, Daryl J (Daryl) [mailto:daryl.j.cullivan@verizon.com]  

Sent: Tuesday, October 26, 2010 12:46 PM 
To: Russell, Gregory 

Subject: RE: Southborough Utility Undergrounding 

 

Hi Greg, 

  

Per our conversation and initial high level research with regards to your work request -- 

  

In order for Verizon to provide cost estimates we would require an $8,000.00 deposit for each location. This is due to the 
complexity and labor that would be involved with providing a concrete price estimate. The deposit would obviously be 
figured into the final bill of the job. It is fair to say that the total cost for this work effort could range in the $500k 
to exceeding $1 million. The work effort would involve large spans of cable, Fiber, reconnects of service, conduit runs, 
high amounts of hourly labor, police details,  contracted work,etc. Thanks 

 

From: Russell, Gregory [mailto:GRussell@VHB.com]  

Sent: Tuesday, October 12, 2010 3:44 PM 
To: Cullivan, Daryl J (Daryl) 

Subject: Southborough Utility Undergrounding 

Mr. Cullivan, 

 

First, I would like to thank you for your assistance with this matter. 

 

As I mentioned previously, VHB is under contract with the Town of Southborough, Massachusetts to assist them in 

determining the feasibility of placing a portion of the existing overhead utilities within the Town underground. The area 

of focus is Main Street (Route 30) between Park Street and Sears Road, which also includes the Town Common. This 

stretch of Route 30 is currently being redesigned as part of a MassDOT project (Project #604989). As the MassDOT 

project moves forward the Town is interested in potentially placing a portion (or all) of the utilities within the project 

limits underground.  

 

Based on the layout of the existing utility infrastructure we are looking at the possibility of placing the utilities 

underground in three segments: 

 

1.       Park Street to Marlborough Street (Route 85) – Approximately 1,100 feet 

2.       Marlborough Street (Route 85) to Parkerville Road – Approximately 2,750 feet 

3.       Parkerville Road to Sears Road – Approximately 850 feet 

 

We are requesting an Order of Magnitude Cost Estimate for placing Verizon’s overhead facilities underground within the 

above roadway segments. We would request that, if possible, the estimate be broken down into the three segments 

noted above. The overhead utility infrastructure included within these roadway segments, based on a survey completed 

as part of the MassDOT project, is provided below for your use: 

 

Park Street to Marlborough Street (Route 85) 

-          Twelve (12) Utility Poles 

-          Two (2) Transformers 

-          Two (2) Utility Boxes 
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-          Two (2) Risers 

 

Marlborough Street (Route 85) to Parkerville Road 

-          Thirty-three (33) Utility Poles 

-          Six (6) Tranformers 

-          One (1) Electric Box 

-          Eight (8) Risers 

 

Parkerville Road to Sears Road 

-          Eight (8) Utility Poles 

-          One (1) Transformer 

-          Three (3) Risers 

 

Any assistance that you could provide on this matter would be greatly appreciated. For your reference, I’ve attached 

comments submitted by Verizon with respect to the 25% Design Submission for MassDOT’s Route 30 reconstruction 

project. 

 

Please feel free to contact me with any questions, 

 

-Greg 

Gregory J. Russell, P.E. 

Traffic Engineer 

VHB | Vanasse Hangen Brustlin, Inc. 

Transportation | Land Development | Environmental Services 

Union Station, Suite 219 

2 Washington Square 

Worcester, MA 01604 

Phone: 508.752.1001 x1513 | Fax: 508.752.1278  

 

grussell@vhb.com 

www.vhb.com 

 

 

This communication is confidential and intended only for the recipient(s). Any other use, 
dissemination, copying, or disclosure of this communication is strictly prohibited. If you 
have received this communication in error, please notify us and destroy it immediately. 
Vanasse Hangen Brustlin, Inc. is not responsible for any undetectable alteration, transmission 
error, conversion, media degradation, software error, or interference with this transmission. 
Vanasse Hangen Brustlin, Inc. | 101 Walnut St | Watertown, MA 02472 | 617.924.1770 
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82 Florence Street, Marlborough, MA  01752 
T: 508-229-4552F: 508-229-4572donald.robinson@us.ngrid.com www.nationalgrid.com 

Friday, April 17, 2009 
 

VERA KOLIAS 
TOWN PLANNER 
TOWN OF SOUTHBOROUGH PLANNING BOARD 
17 COMMON STREET 
SOUTHBOROUGH, MA 01772-1662 
 
 

Town of Southborough Inquiry Regarding 

Underground Distribution Service on Main Street 
 

Dear Vera: 

 
In response to your request (2/24/09 Letter, Attachment 1), National Grid is pleased to work with 
the Town of Southborough (the Town) to explore the possible conversion of overhead (OH) 
electric distribution lines to underground (UG) service on Main Street in accordance with 
Massachusetts General Law (MGL) Chapter 166, Section 22 A – N (Attachment 2). 
 
We have developed, at no charge to the Town, a quick Order-of Magnitude Estimate (+/- 50 %) 
of the project construction costs and fee estimate for design to underground National Grid 
facilities identified in Peter Wozniak’s (Tighe & Bond) email, dated 01/22/09 (Attachment 3).   
 

1. Main Street Construction Costs - The estimated electric construction cost totals to bring 
the underground to two feet into each property versus up to the customers’ buildings for 
Main Street between Sears Road and Park Avenue are $ 3.95 million and $ 4.43 million, 
respectively.  Note: These estimates assume that the Massachusetts Highway Department 
(MHD) will be responsible to reconstruct the road after our installation of underground 
distribution lines is completed.  If MHD will not be responsible to reconstruct the road, 
then National Grid will need to add this additional cost into our estimate.  Additional 

Note: If the Town and MHD decide to independently install the manhole and duct system 
within the road layout of Main Street, the Town will be responsible for paying National 
Grid’s anticipated property tax obligation on this donated property when National Grid 
assumes ownership.  The value of this donated property is anticipated to be 
approximately $600,000. 

 
2. Main Street Design & Supervisory Costs – The estimated cost for completing National 

Grid’s design for this proposed project is $ 55,000 and will take approximately 6 months 
(including easements).  In addition, the project, if implemented, is anticipated to require a 
substantial ongoing commitment of National Grid’s project engineer’s time 
(approximately $ 35,000 annually). Finally, if the Town selects the Surcharge Payment 
Method (described below), National Grid will need to include the cost of hiring an 
electrical contractor (approximately $ 85,000 annually) to manage the interconnection of 
private UG services. 

   
3. Scope of Work - Attachment 4 describes the general scope of work and provides further 

insight to the assumptions used to develop these cost estimates.  

Donald E. Robinson

Account Executive 
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4. Construction Cost Itemization - Attachment 5 provides a preliminary itemization of the 

costs used in this Order-of-Magnitude Estimate. 
 
Should the Town elect to proceed with the underground conversion process, two payment options 

are available: 
 

1. Lump Sum Payment Method - Under the “Lump Sum” payment method, the Town 
would pay National Grid in advance; or,  

 
2. 7 % Surcharge Payment Method - Under the “7 % Surcharge” payment method 

provided for in Massachusetts General Law Chapter 166, Section 22 M, National Grid 
would collect a surcharge equal to 7% of its distribution revenues from all of its 
customers in Marlborough to pay for the work.   

 

If the Town would like to proceed with the project, further steps include: 

 

1. The Town Formally Approves Underground Conversion – The Town adopts an 
ordinance in accordance with Mass Law regarding the underground conversion.   

 
2. Billing Surcharge Begins - If the Billing Surcharge is selected, the provisions become 

effective on the next January 1st following a 9-month period after the enactment.  For 
example, if the ordinance is adopted in June of 2009, the provisions will not become 
effective until January of 2011. 

 
3. Underground Route Selected – The Town confirms underground route(s) selection. 

 
4. Study Grade Estimate Completed - National Grid completes and reviews the “study 

grade” estimate with the Town.  To initiate the more detailed Study Grade Estimate (+/- 

25%), the Town will be required to pay National Grid a non-refundable engineering fee 
and provide the comprehensive engineering drawings listed in Attachment 4. 

 
5. Distribution Construction Documents Prepared - National Grid prepares electric 

distribution construction documents. 
 

6. Conversion Project Out To Bid - National Grid puts the electric distribution conversion 
project out to bid. 

 
7. Construction Phase Begins - Upon award of the project, project enters the construction 

phase.  
 
Please note that properly executed Easements will be required for all electrical equipment, 

owned by National Grid, on private property prior to our scheduling any underground 

conversion construction.  It is expected that the Town will assist National Grid obtain such 

easements.  Also, provisions for removal and relocation of other pole attachments will need to 

be made independently with applicable parties. 
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Please let me know if you have any questions.  Dave Evans, National Grid Senior 
Operations Engineer, and I will be happy to meet with you, at your convenience, to 
discuss. 
 
 

Sincerely,  

Donald E. Robinson 
 

 

 

 

Cc: Beals & Thomas, Inc. 
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Review Fees 

All requests require a non-refundable review fee payable to CSX Transportation, Inc. Below is the 
schedule of fees.  A “standard” proposal meets CSX’s specifications, i.e., no design or construction 
method variation.  A “variance” proposal does not meet CSX’s specifications.  Horizontal directional 
drilling is not a standard approved method of installation and considered a variance. 

REVIEW FEE SCHEDULE:  UTILITY ENCROACHMENTS 

Per Location 

Aerial Proposals                       Standard Variance 

 

Crossings 

Wireline 

Pipeline:   Overhead pipe structures not accepted  

 

Parallel  

0 to less than 500 lineal feet 

500 feet to less than 1,000 lineal feet 

Greater than 1,000 lineal feet 

 

 

 

$   1,250 

  Contact CSX 

 

 

$   1,250 

$   2,500 

  Contact CSX 

  

 

$  3,750 

  Contact CSX 

 

 

$  3,750 

$  4,750 

  Contact CSX 

Sub-Grade Proposals Standard Variance 

Per Location - Based on Casing diameter Size 

Crossings 

0 to less than 10 inches 

10 inches to less than 24 inches 

24 inches to less than 30 inches 

30 inches to less than 42 inches 

42 inches to less than 66 inches 

66 inches to less than 96 inches* 

Greater than 96 inches* 
 

 

$ 1,450 

$ 1,950 

$ 2,500 

$ 3,500 

$ 4,000 

$ 6,000 

 Contact CSX 

 

$ 3,950 

$ 5,450 

$ 6,000 

$ 7,000 

$ 7,500 

$ 9,500 

 Contact CSX 
 

Parallel - 0 to less than 500 lineal feet 
0 to less than 10 inches 

10 inches to less than 24 inches 

24 inches to less than 30 inches 

30 inches to less than 42 inches 

42 inches to less than 66 inches 

66 inches to less than 96 inches* 

Greater than 96 inches* 
 

 

$ 1,450 

$ 1,950 

$ 2,500 

$ 3,500 

$ 4,000 

$ 6,000 

 Contact CSX 

 

 

$ 3,950 

$ 5,450 

$ 6,000 

$ 7,000 

$ 7,500 

$ 9,500 

 Contact CSX 
 

Parallel – 500 to less than 1,000 lineal feet 
0 to less than 10 inches 

10 inches to less than 24 inches 

24 inches to less than 30 inches 

30 inches to less than 42 inches 

42 inches to less than 66 inches 

66 inches to less than 96 inches* 

Greater than 96 inches* 
 

Parallel – 1,000 lineal feet or greater 
 
 

 

$ 2,150 

$ 2,650 

$ 3.200 

$ 4,200 

$ 4,700 

$ 6,700 

 Contact CSX 

 Contact CSX 

 

$ 4,650 

$ 6,150 

$ 6,700 

$ 7,700 

$ 8,200 

$ 10,250 

 Contact CSX 

 Contact CSX 

REVIEW FEE SCHEDULE:  OTHER ACTIVITIES 
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Towers Standard  Variance 

Tower*  

Tower Co-location 

$ 1,750 

$ 1,250 

 Contact CSX 

 Contact CSX 

Rights of Entry Standard  Variance 

General Access 

Environmental Investigation 

$ 950 

$ 3,500 

 Contact CSX 

 Contact CSX 

Site Assessments Standard  Variance 

Site Assessment  $ 2,500 Contact CSX 

Project Activities Standard  Variance 

Project Coordination/Scheduling  $ 150 N/A 

* Indicates transactions that may require a site assessment or additional fees for consultant services 

 

Review  

CSX reviews each request independently for safety, specification compliance, and both short-term and 
long-term impacts to railroad operations and property usage.  The contact identified on the application 
will receive:  

̇ Receipt Notification  

- Advises request received by CSX 

- Provides estimated timeframe to complete review 
̇ Engineering Notification  

- Advises request either: 

̇ Approved and permit forthcoming 

̇ Requires additional information for approval 

̇ Declined – CSX will endeavor to assist you with alternatives to any proposal that is 

declined 
̇ Permit Notification  

- Provides permit/agreement for facility occupation 

- Instructions for scheduling work activity 

Scheduling Activity  

The Outside Party Request Form (OP Form) is utilized for scheduling all work activities on CSX 
property.   

̇ New Installations  

- Form is provided with permit/agreement 
̇ Existing Facilities w/ approved Permit/Agreement 

- Complete the OP Form for maintenance activities (see Appendix:  Forms) 

- Provide scheduling fee 

- Provide evidence of insurances (see “Insurance” on page 5) 

If you require a copy of the permit/agreement for an existing facility, see “Agreements/Permits” on page 
4 for additional information on how to obtain a copy. 
 


	10832.01_FeasibilityMemo.pdf
	Fig1_Locus.pdf
	Fig2_Existing.pdf
	Fig3_Existing.pdf
	Fig4_Existing.pdf
	Fig5_Existing.pdf
	Fig6_Future.pdf
	Fig7_Future.pdf
	Fig8_Future.pdf
	Appendix B.pdf
	Table of Contents
	About Us
	Contact Us
	Permitting Contacts
	Summary of Services
	Design and Construction - Design Requirements
	Construction Activities - Flagging/Inspection Services
	Railroad Valuation Maps
	Agreements/Permits
	Insurance
	Submitting a Request
	Plans and Drawings
	Drawing Guidelines
	Review Fees
	Scheduling Activity
	Permitting Links
	Other Links
	CSX System Map
	Table of Contents
	Authority to Proceed - Notification to Proceed with Construction, Section A
	Construction Requirements (Also, for subgrade installations, refer to page 24 of CSXT Design & Construction Standards for Pipeline Occupancies)
	Aerial Wirelines
	Pole/Wireline Support Placement - Sections A & B
	Railroad Bridge/Structure Clearance Requirements - Section E
	Inductive Interference - Section I
	Vertical Clearance Requirements - Plate V
	Guy Wires - Section D
	Construction Requirements (Also Refer to Page 24 of CSXT Design & Construction Standards for Pipeline Occupancies)

	Sub-Grade/Underground Wirelines
	Location - Section A
	Design Requirements - For Casing/Conduits with an O.D. Greater than 4", Refer to CSXT Design & Construction Standards for Pipeline Occupancies
	Design Requirements Power
	Installation - Section B, Subsection ii
	Depth - Subsection ii
	Casing Pipe - Section B, Subsection iv
	Signs - Section B, Subsection v
	Additional Requirements - Section B, Subsection vi
	Manholes, Pull Boxes, Etc. - Section A, Subsection ii

	Design Requirements Communications, Data, Etc...
	Depth - Section B, Subsection i
	Installation - Section B, Subsection iii
	Signs - Section B, Subsection v
	Manholes, Pull Boxes, Etc. - Section A, Subsection ii

	Construction Requirements (Also, for subgrade installations, refer to Page 24 of CSXT Design & Construction Standards for Pipeline Occupancies)

	Bore Pits - Refer to CSXT Design & Construction Standards for Pipeline Occupancies
	Theoretical Railroad Embankment Line - Refer to CSXT Design & Construction Standards for Pipeline Occupancies
	Standard Approved Installation Methods for Subgrade Occupancies - Refer to CSXT Design & Construction Standards for Pipeline Occupancies
	Non-standard Installation Methods for Subgrade Occupancies (Advanced Engineering Review and Approval Required) - Refer to CSXT Design & Construction Standards for Pipeline Occupancies


