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1. Introduction 
1.1 Scope of Services and Report Organization 

The Town of Uxbridge is interested in extending water and wastewater utilities to South Uxbridge in 
order to advance the economic development of the region. The Town retained GHD to perform an 
economic development and utilities extension analysis for Quaker Highway (Route 146A) bounded 
by North Smithfield, RI to the south and Route 122 to the North. GHD has teamed with RKG 
Associates for the economic development analysis.  

The Scope of Services for this project comprises the following tasks, which have been organized 
into two parts for this Report: 

RKG Associates Scope of Services 
• Development of an economic development analysis of the Study Area consisting of the 

following tasks: 

o Public outreach consisting of a community survey about economic development 
goals, needs for goods and services, and attitudes/opinions about economic 
development, including housing. 

o Stakeholder outreach consisting of two days of intensive interviews with local 
businesses, key community leaders, developers, realtors and design professionals 
who frequently represent applicants before Town Boards. 

o Statistical profile and analysis of: 

 Employment base and workforce 

 Housing and residential development 

o Assessment of the size/capacity of the local government and ability to take on 
economic development roles and responsibilities including relationships between 
the Town and existing planning and economic development organizations. 

o Assessment of recent and anticipated commercial and industrial development in 
and around Uxbridge. This activity will be cross-referenced to the ongoing 
Comprehensive Wastewater Management Plan for consistency with the Plan and 
future funding opportunities for the implementation of that Plan. 

o Preliminary assessment of potential economic development opportunities in 
Uxbridge and outline of “next steps” (including additional planning work, if 
appropriate) for the Town. 

GHD Scope of Services 
• Development of wastewater flows in Study Area. 

o Review of available data 

 Wastewater collection system 

 Water distribution system 
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• Development of wastewater flows in Study Area based on the results of the economic 
development analysis and wastewater industry guidelines. 

• Development of a conceptual level gravity sewer infrastructure layout desktop analysis 
using: 

o Topographic information for the Town of Uxbridge available through the Office of 
Geographic Information (MassGIS) 

o A hydraulic analysis will be conducted based on design guideline minimum slope 
requirements 

o The layout will be developed assuming a gravity sewer system will be implemented 

o A desktop analysis will be used to provide a conceptual design. 

 This task does not include research or verification of existing utilities that may be buried in 
Route 146A (drainage, phone cable etc.). 

• Development of a conceptual level sewer cost estimate using GHD’s cost estimating 
experience. A contingency that is commensurate with a conceptual design will be applied 
along with an allowance for fiscal, legal and administrative costs to yield a Total Project cost 
estimate. 

• Development of a water demand for the Study Area. The following assumptions will be 
used during the development of water demand. 

o Water demand will be estimated based on the results of the economic development 
analysis. Water demand will be developed using typical flow rates from design 
guidelines and cross checked against values obtained as part of the Ongoing 
Wastewater Management Planning study. 

• Conceptual level water infrastructure layout. This task does not include research or 
verification of existing utility locations that may be buried in Route 146A (drainage, phone, 
cable, etc.). A desktop analysis will be developed using: 

o Town-provided flow test data of concurrent operational data and pressure data. 

o A desktop analysis will be used to provide a conceptual level design. 

• Development of a conceptual level water cost estimate. A cost development procedure will 
be developed using GHD’s cost estimating experience. A contingency that is 
commensurate with a conceptual design will be applied along with an allowance for fiscal, 
legal and administrative costs to yield a Total Project cost estimate. 

1.2 Definition of Study Area 

In the Scope of Services the Study Area was defined as the area bounded by the North Smithfield, 
RI corridor to the south and Route 122 to the North. The Study Area was further refined during the 
development of the conceptual design in order to concentrate the economic development focus of 
the Study Area around Route 146A. The Study Area was expanded to include industrial, 
commercial and agricultural parcels on both sides of Route 146A. The residential parcels across the 
river from Route 146A and the area north of the Uxbridge WWTF were excluded from the study due 
to the cost and complexity of running a utility (sewer and water) extension under the river and 
because residentially zoned properties were not the target of this potential development. The 
refined Study Area is shown in Figure 1. 
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2. RKG Memorandum 
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3. Development of Utilities Extension 
Conceptual Design  
3.1 Introduction 

The purpose of this section is to summarize the development of the conceptual level design for the 
South Uxbridge Study Area utility (water and sewer) extension through: 

• A review of projected growth patterns outlined in available regional planning documents 
and the conclusions of the economic development analysis from Part 1. 

• A discussion of the methodology and assumptions that were used to develop the 
conceptual level design. 

• Presentation of planning level costs for utility extension to the South Uxbridge Study Area. 

• Phasing 

The Scope of Services is outlined in Section 1.1. 

3.2 Codes and Standards 

The following design guidelines and standards have been adopted for this project: 

• TR-16: Guides for the Design of Wastewater Treatment Works, 2011 Edition 

3.3 South Uxbridge Study Area—Current and Future Makeup of the 
Study Area 

3.3.1 Current Makeup of the Study Area 

The South Uxbridge Study Area is shown in Figure 2. The Study Area is located off of Route 146, 
which is a main thoroughfare between Worcester, Massachusetts and Providence, Rhode Island. 
As discussed in Part 1, the Study Area’s proximity to both Worcester and Providence makes the 
area attractive to either city for commuter residential housing development. The presence of two 
exits from Route 146 to Uxbridge also makes the Study Area ideal for commercial development. 
The Study Area is currently primarily industrial and the majority of the area does not have access to 
public sewer or the public water system. 

The Study Area, is bounded by the Blackstone River to the east and contains 226 parcels currently 
zoned as agricultural, commercial1, and industrial on either side of Route 146A.  

  

1 It is assumed that both parcels listed as “C” or “B” in the Uxbridge database are zoned as commercial 
since there is no Zone “C” in the Town’s zoning bylaws. 
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Table 1 – Existing Zoning of Parcels in the South Uxbridge Study Area 

Type of Property Number of Properties Total Acres 
Agricultural (AG) 100 198 

Commercial (B or C) 24 34 

Industrial (I) 104 58 

Total  226 290 

3.3.2 Future Makeup of the Study Area 

Guidance provided by regional planning documents along with the conclusions of the RKG 
Economic Development report (Part 1 of this report) were used to develop assumptions on the 
projected future makeup of the Study Area. 

3.3.2.1 Economic Development Analysis—Future Growth Trends 

The Economic Development Analysis indicated that development opportunities in the Study Area 
are likely to develop in two phases: 

1. Within the next five years opportunities exist for light industrial uses – such as warehouse 
distribution centers. 

2. In the longer term opportunities exist for additional retail and restaurant development and 
the potential for multi-family residential housing. 

As noted in Part 1, Uxbridge and surrounding communities have seen increased residential resale 
activity over the past five years. This trend is partially attributable to people moving out of cities with 
lower socio-economic conditions (such as Woonsocket, Rhode Island) and relocating to “bedroom 
communities” across the border in Massachusetts. Uxbridge is currently characterized as a classic 
“bedroom community.” According to the 2010 US Census, almost 40 percent of its residents 
commute outside of Uxbridge on a daily basis. 

As noted in Part 1 there is a documented housing gap in the Blackstone Valley region2 with an 
expected 10,700 housing units required by 2035 to meet the requirements of projected population 
growth. The Study Area is in an ideal location for development due to its proximity to highway 
access. The extension of water and sewer utilities to the Study Area would be especially attractive 
for potential restaurants and residential development, both of which typically have a higher water 
and sewer demand per square foot than other land uses.  

The short-term opportunities in industrial development and longer term opportunities for retail and 
restaurant development would both increase the employment opportunities within Uxbridge. The 
development of small lot, single or multifamily housing in the region would provide new housing 
opportunities in proximity to these new economic opportunities and help fulfill a documented 
housing need. 

2 The Blackstone Valley Region is comprised of the following communities – Blackstone, Douglas, 
Grafton, Hopedale, Mendon, Millbury, Millville, Northbridge, Sutton, Upton and Uxbridge. 
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3.3.3 Consistency with Future Makeup of Study and with Town, State and 
Regional Documents 

3.3.2.1 Consistency with Comprehensive Wastewater Management Plan (CWMP) 

At the time of this report, the Town is completing a Comprehensive Wastewater Management 
Planning (CWMP) Project. The CWMP recommends that the Regional Priorities Growth Approach, 
outlined in the Blackstone Valley Prioritization Report (Blackstone Report) be considered for future 
growth planning. Recommendations of the Blackstone Report are discussed further in Section 
3.3.2.3.  

3.3.2.2 Consistency with Commonwealth Sustainable Development Principles 

The Commonwealth Sustainable Development Principles were developed by the State of 
Massachusetts to help guide investments in land and infrastructure. The longer term opportunities 
for retail, restaurants, and residential housing in the Study Area aim to maintain consistency with 
the following Commonwealth Sustainable Development Principles:  

• Concentrate development and mixed uses—Support the revitalization of city and town 
centers and neighborhoods by promoting development that is compact, conserves land, 
protects historic resources, and integrates uses. Encourage remediation and reuse of 
existing site, structures, and infrastructure rather than new construction in undeveloped 
areas. Create pedestrian friendly districts and neighborhoods that mix commercial, civic, 
cultural, educational, and recreational activities with open spaces and homes. 

• Expand housing opportunities—Support the construction and rehabilitation of homes that 
meet the needs of people of all abilities, income levels, and household types. Build homes 
near jobs, transit, and where services are available. Foster the development of housing, 
particularly multifamily and smaller single-family homes in a way that is compatible with a 
community’s character and vision, and with providing new housing choices for people of all 
means. 

• Increase job and business opportunities—Attract businesses and jobs to locations near 
housing, infrastructure, and transportation options. Promote economic development in 
industry clusters. Expand access to education, training, and entrepreneurial opportunities. 
Support the growth of local businesses, including sustainable natural resource-based 
businesses such as agriculture, forestry, clean energy technology, and fisheries. 

3.3.2.3 Consistency with Regional Use and Development Plans 

The Blackstone Valley Prioritization Report (Blackstone Report), produced by the Central 
Massachusetts Regional Planning Commission (CMRPC) in 2012, focused on developing priorities 
for regional development and preservation strategies. The Blackstone Report lists the Route 146 
Industrial Site (which is in the Study Area) as a locally-identified priority development area (PDA). 
PDAs are defined as “areas within a city or town that have been identified as capable of supporting 
additional development or as candidates for redevelopment. Rather than specific projects or sites, 
PDAs represent general locations where appropriate growth may occur, and where public 
investments to support that growth will be directed.” 

The Blackstone Report notes that “continued new growth will likely require major transportation and 
other infrastructure upgrades beyond what is needed to keep existing systems in good repair”. The 
report also states that “a lack of public sanitary sewer may constrain development since the cost of 
designing, constructing and maintaining an on-site facility for a large-scale development 
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significantly impacts a development pro-forma, and may make site development cost-prohibitive.” 
Extending public sewer and public water to the Study Area is consistent with the direction provided 
in the Blackstone Report. 

3.4 Conceptual Design 

The development of projected water demand and wastewater flows in the Study Area requires an 
understanding of possible future land uses in the area for the next 50 to 100 years, which is the 
expected life of the collection system infrastructure. This may go beyond the typical buildout 
assumptions of maximum development based on current zoning because the zoning may change in 
this area.  

A broad planning level build-out analysis and estimation of future water consumption was 
completed for the South Uxbridge Study Area. The buildout analysis was completed through the 
following steps: 

• Review of existing land use and water consumption in the Town. 

• Identification of expected future uses (buildout condition) for parcels within the Study Area. 

• Development of projected water demand and wastewater flows for the future condition. 

The following datasets were used in the development of water demand: 

1. Water data (provided by the Town) for years 2011 through 2013. 

2. GIS data provided by the Town in 2014. 

3. Town assessor’s data provided by the Town in 2014. 

4. Draft CWMP data and analysis dated 2014. 

Three different scenarios were analyzed to determine project future water demand and wastewater 
flow for the Study Area: 

Scenario 1: All developable parcels are rezoned and redeveloped into restaurants, which 
represent the highest anticipated water usage per acre (buildout scenario). 

Scenario 2: All developable parcels are rezoned and redeveloped into small lot, single family 
residential properties. 

Scenario 3: All developable parcels are rezoned and redeveloped into commercial properties 
(small retail stores and restaurants) maintaining the current ratio of small retail stores to 
restaurants that exists within the Town. 

The projected water demand and wastewater flows for the three scenarios are outlined in Table 2. 

Table 2 – Summary of Future Water Demand and Wastewater Flows 

 Scenario 1 Scenario 2 Scenario 3 
Water 
Demand 
(MGD) 

Average Annual  0.9 0.4 0.4 

Maximum Month  1.3 0.6 0.6 

Peak 24 Hour  2.8 1.3 1.3 

Peak Hour  3.5 1.7 1.6 
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 Scenario 1 Scenario 2 Scenario 3 
Wastewater 
Flow (MGD) 

Average Annual 0.8 0.4 0.4 

Maximum Month 1.1 0.6 0.5 

Peak 24 Hour 2.5 1.2 1.2 

Peak Hour 3.1 1.5 1.5 

The buildout analysis provides a planning tool to help assess the development potential of the 
Town. The buildout analysis predicts the worst case future condition in the Town when all of the 
developable space has been develop to its highest water use potential. Once a buildout projection 
has been established, assumptions about the predicted growth pattern of the Town are typically 
used to develop a more realistic growth projection. 

Scenario 1 represents the buildout scenario for the Town, where each parcel has been developed 
using the highest water use potential per acre. However, due to economic competition, it is highly 
unlikely that every parcel in the Study Area will be subdivided and converted to a restaurant.  

Scenario 2 and 3 represent two alternative future projections with more likely development patterns, 
assuming the development in the Study Area is primarily either small lot, single family residential, or 
business development which maintains a similar retail store to restaurant ratio as the Town’s 
current makeup. Both of these scenarios result in fairly similar flow projections. To be conservative 
it was decided that the slightly higher flows from Scenario 2 flows be used to size the utility 
extensions.  

3.4.1 Design Parameters 

Gravity Sewer 

SewerCAD Version 8i by Bentley Systems Inc. was used to develop a proposed layout for the 
sewer system. The model uses Manning’s Equation for gravity pipes and is run assuming a “steady-
state” condition under peak flow conditions. Wastewater flows are based on a combination of 
wastewater from sanitary sources and a conservative estimate of wet-weather flows (inflow and 
infiltration {I/I}) based on guidance from TR-16. Flows are then adjusted for different scenarios by 
applying peaking factors to represent different flow conditions (i.e. average annual, maximum 
month, peak hour) which can be universally applied to one, multiple, or all of the pipes in the model. 

Typically, 85% of the total pipe capacity is used to represent the design maximum flow of the pipe. 
When the wastewater flow exceeds this value, the pipe size is increased in the model. At a 
minimum, TR-16 requires an 8-inch pipe diameter. The pipe material selected for the model was 
PVC, currently the most commonly used gravity pipe material because of its smooth interior surface 
(a Manning’s “n” value of 0.013 is used in calculations), durability, and light weight, all of which 
provides for an easier installation and lower shipping costs than other heavier materials that have 
been used in the past.  

Based on the TR-16 requirements, the following design parameters were used: 

• Pipe Slope Minimum: 0.4% or 0.004 ft/ft.  

• Manholes at every junction and every 400 feet. 

• Minimum drop of 0.10-feet between manhole inlet and outlet. 

• Minimum Cover: 8-feet to allow for connection of collection pipes within future development. 
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• Maximum Cover: 20-feet for extreme locations. 

Once these design parameters and proposed manhole elevations are input into the model, a 
subsequent model run verifies that all the design constraints are being met. At areas where the 
collection system layout is identified, the slope and cover requirements are adjusted manually so 
the model can maximize the amount of area covered by gravity sewer systems.  

Flows were based on the wastewater design flows established in this report. Flows were assigned 
to each parcel in the planning area. After the collection system was laid out, individual sewersheds 
were created that encapsulated groups of parcels. For modelling purposes, the flow of these 
parcels was summed and then assigned to a nearby manhole in each sewershed. This flow value 
was entered into each manhole as the sanitary flow. The appropriate peaking factor was applied to 
simulate peak hour flows and to ensure that pipe sizes were adequate for such flows. 

It is noted that minimal I/I will be evident with new infrastructure and proper municipal inspection of 
service laterals, but experience indicates that I/I increases during the long lifetime of a collection 
system and the I/I factor used of 500 gpd/in-dia/mile based on TR-16 recommendations takes this 
into account. 

Force Mains 

For the calculation of friction loss and velocities in pressure pipes, SewerCAD utilizes the Hazen-
Williams equation. When calculating friction loss, the model automatically identifies the length of the 
line used for the force main and will begin its evaluation using a 4-inch ductile iron pipe. Four inch 
pipe is the minimum size considered for a force main in the model. Design velocities between 3- 
and 5-feet per second (ft/s) are considered acceptable. If the velocity exceeds 5 ft/s in the model, a 
larger pipe size is used. A Hazen-Williams coefficient of 120 was considered for this evaluation. 
This coefficient represents the roughness of the pipe interior, similar to the Manning’s coefficient. 

Minor losses are the losses that are developed through bends and other fittings in the force main as 
well as pipe entrances and contractions and any other interior pipe condition that disrupts uniform 
flow in the pipe line. When the model calculates head-losses, it factors in the bends in the force 
main, as well as the other conditions, and calculates loss in feet for each force main. 

The total loss or total dynamic head is the sum of the friction loss, minor loss and the static loss. 
The static loss is simply the difference in elevation of the water surface in the wet well and the invert 
of the structure it pumps into. The pumping station needs to be able to convey the peak flow rate 
entering the station at the calculated dynamic head. When this condition is met, the system should 
function as designed. 

Water Main 

A hydraulic model of the South Uxbridge Study Area was created utilizing WaterCAD Version 8i by 
Bentley Systems, Inc. This program analyzes pressurized flow from storage structures and pumping 
systems through pipe networks and is one of the industry standards for hydraulic modeling. The 
following design parameters were used to develop the model: 

• Assumed C value of 110 

• Assumed needed fire flow of 1,000 gpm. Fire flow was analyzed at the far end of the 
system 

• Assumed construction in shoulder of road in an existing easement 

• Assumed the hydraulic grade of the tank in the pressure zone (source) is 500 feet. 
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Flows were based on the water demand flows established in this report and were assigned to each 
parcel in the planning area.  

Conceptual Layout 

The conceptual layouts for the proposed sewer and public water system are shown in Figures 3 and 
4, respectively. The proposed trunk line sewer profile is included in Appendix A and the proposed 
water main profile is included in Appendix B. The route of the two extensions down 146A allows 
properties in the immediate vicinity of the highway to connect to the system through a gravity 
collection system. If areas further from Route 146A are developed, additional pumping stations may 
be required to provide gravity flow to the trunk line.   
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3.5 Cost Considerations and Schedule 

3.5.1 Engineer’s Estimate of Probable Capital Costs 

Capital costs presented in this memo are the total estimated capital costs for the proposed layouts 
shown in Figures 3 and 4 and in Appendix A. The costs include a 30% construction contingency 
allowance and a 30% allowance for legal, fiscal, and engineering services during design and 
construction. The contingency is provided for variability in the bidding climate, project changes 
before bidding, easements and residential property restoration, and change orders due to 
unforeseen conditions. The contingency is also intended to cover costs for limited utility power 
improvements if phase and voltage changes to the existing infrastructure are required, however the 
actual costs would not be known until final design in these areas. The following basis of design was 
used for the cost estimates: 

• One new pumping station (either submersible or suction lift) will be constructed in the South 
Uxbridge Sewer Area. 

• Sewer system is entirely comprised of a gravity collection system (no low pressure or 
vacuum).  

• A lateral cost was included to connect existing developed properties bordering Route 146A 
to the trunk line. A lateral cost was not carried for future development for any of the parcels 
in the Study Area. 

• Roads within the sewershed, not in close proximity to Route 146A such as the unpaved 
portion of River Road, are not included in the cost estimate. 

The Engineer’s opinion of probable capital cost in 2015 dollars is presented in Table 3. Detailed 
cost estimates for sewer and water mains are included in Appendix C. The probable construction 
costs presented assume that both the proposed water main and sewer extension are installed in 
one project. A 3% inflation factor was used to show the impact of inflation on project costs in 
different years. 

Table 3 – Engineers Opinion of Probable Capital Cost  

Capital Costs Sewers Water Total 
2015 Dollars $10,700,000 $6,100,000 $16,800,000 

2016 Dollars $11,000,000 $6,300,000 $17,300,000 

2017 Dollars $11,300,000 $6,500,000 $17,800,000 

2018 Dollars $11,600,000 $6,700,000 $18,300,000 

2019 Dollars $11,900,000 $6,900,000 $18,800,000 

2020 Dollars $12,300,000 $,7,100,000 $19,400,000 

3.5.2 Potential Phasing Options 

Breaking the project into multiple phases may make the entire project more financially viable for the 
Town. One option for Phase 1 is to install the “backbone” of the South Uxbridge sewer system—as 
shown in Figure 2 The work would include gravity sewer from the BJs south of Route 146 to the 
proposed pumping station, construction of the proposed pumping station and the installation of a 
force main to the WWTF. The force main could potentially be run along Balm of Life Road and River 
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Road instead of along Route 146A to provide a more direct force main route for this phase of the 
project. 

Subsequent phases would extend the sewer north and south of the backbone. It should be noted 
that higher costs would be incurred for engineering, contractor overhead, and 
mobilization/demobilization in a multi-phased project. Additional paving costs will also be incurred 
both the sewer and water systems are not installed concurrently in the same location. The 
Engineers Estimate of Probable Capital Costs for a project broken into three phases is shown in 
Table 4. The proposed work breakdown is shown in Figure 5.  

Table 4 – Engineers Opinion of Probable Capital Cost for Phases 1 through 3 
(2015 Dollars) 

Phase  Total $2015 
1 $7,000,000 

2 $10,600,000 

3 $2,700,000 

Total $20,300,000 

If design for Phase 1 were to start in 2015 it is anticipated that the midpoint of construction would 
occur in 2017. The capital costs for Phase 1 in 2017 dollars are estimated at $7,400,000. 
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3.6 Summary and Next Steps 

As documented in the RKG Associates memorandum potential growth in the Study Area is likely to 
occur in two phases: 

• Short term warehouse distribution/light industrial growth 

• Long term multi-family residential growth 

Extending water and sewer service to the Study Area may contribute to attracting both residential 
and commercial growth to the area. The Engineer’s opinion of probable capital cost for the 
extension of water service and sewer service to the Study Area is $16,800,000. The project could 
potentially be phased in order to make the entire project more financially feasible for the Town. 

The next steps for this project are to seek to project funding and to initiate preliminary design of the 
proposed utility (water and sewer) extensions. 
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This report: has been prepared by GHD for Town of Uxbridge, Massachusetts and may only be used and relied 
on by Town of Uxbridge, Massachusetts for the purpose agreed between GHD and the Town of Uxbridge, 
Massachusetts. 

GHD otherwise disclaims responsibility to any person other than Town of Uxbridge, Massachusetts arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally 
permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update 
this report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Town of Uxbridge, Massachusetts and 
others who provided information to GHD (including Government authorities)], which GHD has not 
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in 
connection with such unverified information, including errors and omissions in the report which were caused by 
errors or omissions in that information. 

GHD has prepared the preliminary cost estimate set out in section Secton 3 of this report (“Cost Estimate”) 
using information reasonably available to the GHD employee(s) who prepared this report; and based on 
assumptions and judgments made by GHD as detailed in the report. 

The Cost Estimate has been prepared for the purpose of conceptual level cost estimate and must not be used 
for any other purpose. 

The Cost Estimate is a preliminary estimate only. Actual prices, costs and other variables may be different to 
those used to prepare the Cost Estimate and may change. Unless as otherwise specified in this report, no 
detailed quotation has been obtained for actions identified in this report. GHD does not represent, warrant or 
guarantee that the project can or will be undertaken at a cost which is the same or less than the Cost Estimate. 
Where estimates of potential costs are provided with an indicated level of confidence, notwithstanding the 
conservatism of the level of confidence selected as the planning level, there remains a chance that the cost will 
be greater than the planning estimate, and any funding would not be adequate. The confidence level 
considered to be most appropriate for planning purposes will vary depending on the conservatism of the user 
and the nature of the project. The user should therefore select appropriate confidence levels to suit their 
particular risk profile. 
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Appendix A – Proposed Sewer Profile 
 

 

 



Profile Report
Engineering Profile - 1 - PS Basin - Southern Gravity Pipe (Uxbridge Sewer.stsw)
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Bentley SewerCAD V8i (SELECTseries 3)
[08.11.03.77]Bentley Systems, Inc.  Haestad Methods Solution CenterUxbridge Sewer.stsw







Profile Report
Engineering Profile - 2 - PS Basin - Northern Gravity Pipe (Uxbridge Sewer.stsw)

Page 1 of 227 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-16668/27/2015

Bentley SewerCAD V8i (SELECTseries 3)
[08.11.03.77]Bentley Systems, Inc.  Haestad Methods Solution CenterUxbridge Sewer.stsw





Profile Report
Engineering Profile - 3 - FM and Gravity to Tee (Uxbridge Sewer.stsw)

P-11

10.0 in PVC
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Profile Report
Engineering Profile - 4 - Gravity to WWTP (Uxbridge Sewer.stsw)

CO-11: 70.3 ft @
 0.0706 ft/ft

Circle - 12.0 in PVC CO-9: 393.4 ft @ 0.0259 ft/ft

Circle - 12.0 in PVC
CO-6: 398.3 ft @ 0.0215 ft/ft

Circle - 12.0 in PVC

Page 1 of 227 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-16668/27/2015

Bentley SewerCAD V8i (SELECTseries 3)
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CO-2: 313.6 ft @
 0.0986 ft/ft

Circle - 15.0 in PVC



 

 

Appendix B – Proposed Water Main Profile 
 

 

 



1 - Northern Profile
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2 - Southern Profile
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Appendix C – Cost Estimates for Sewer and Water 
Mains 

 

 

 



ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST

Project: Uxbridge Gravity Sewer Extension Computed By: JSR
Location: Town of Uxbridge, MA Checked By:
Owner: Town of Uxbridge, MA Design Status.: PER
Description: Engineer’s Estimate of Probable Construction Cost - Sewer System Project No: 86-18738

Description Quantity Unit Unit Cost Cost

Mobilization (5% of base construction cost) 1 LS $217,600.00 $217,600
Maintenance of Traffic 15,750 LF $4.79 $75,600
Preconstruction video documentation 1 LS $3,000.00 $3,000
Sewer - Pipe and Appurtenances
PVC - 8 in 9,110 LF $13.20 $120,300
PVC - 10 in 780 LF $19.95 $15,600
PVC - 12 in 4,500 LF $22.50 $101,300
PVC - 15 in 1,360 LF $25.00 $34,000
Support existing utilities 895 SF $9.59 $8,600

158 CLF (100 LF) $9.45 $1,500

Manholes - per VLF w/out Excavation

43 EA $2,225.00 $95,700

Manhole (add'l depth) - installed w/ frame and cover 75 VLF $630.00 $47,300
Sewer - Force Main
PVC Force Main - 10 in 5,525 LF $23.50 $129,900

55 CLF (100 LF) $9.45 $600

Air Release Valves 2 EA $20,000.00 $40,000
Sewer Pump Station (900 gpm @ 68 ft TDH)
Pump Station 1 LS $1,000,000.00 $1,000,000

Excavation
6 ft W by 10 ft D trenchbox, backfill and bedding 16,450 LF $32.65 $537,100
6 ft W by 16 ft D trenchbox, backfill and bedding 2,650 LF $46.00 $121,900
10 ft W by 20 ft D trenchbox, backfill and bedding 310 LF $78.00 $24,200
Other Work
Trench Dewatering 177 Days $1,167.94 $206,800
Inspection and testing 1 LS $5,000.00 $5,000
Roadway Work
Sawcut existing roadway 21,280 LF $3.16 $67,400

9,455 SY $100.00 $945,500

56,728 SY $2.25 $127,700

Haul and dispose of milled asphalt 3,152 CY $8.25 $26,100
2 in overlay milled areas 56,728 SY $9.97 $565,700
Misc. Work
Laterals 47 EA $1,000.00 $47,000
Storm water and erosion control 1 LS $3,000.00 $3,000
Allowance for rock removal 1 LS $600,000.00 $600,000
Overhead & Profit $775,260
Area Cost Factor (Framingham = 110.9) $647,859

Subtotal in 2015 dollars $6,592,000
Contingency 30% $1,980,000

Total Construction $8,600,000
Legal, Fiscal & Engineering 30% $2,580,000

Total Project Costs at 2015 Dollars $11,200,000
Final Project Cost at 2016 Dollars (at 3 percent per year) $11,500,000
Final Project Cost at 2017 Dollars (at 3 percent per year) $11,800,000
Final Project Cost at 2018 Dollars (at 3 percent per year) $12,200,000
Final Project Cost at 2019 Dollars (at 3 percent per year) $12,600,000

Final Project Cost at 2020 Dollars (at 3 percent per year) $13,000,000

4 ft wide manhole (8 ft deep) - installed w/ frame and cover

State road - full depth repave over 4 ft wide trench for pipe 
and laterals

Undergrnd tape, detectable, reinforced, Al foil core, 6 in, for 
pipe

Mill asphalt to 2 in depth, curb to curb, 24 ft wide road

Undergrnd tape, detectable, reinforced, Al foil core, 6 in, for 
pipe
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ENGINEER'S OPINION OF PROBABLE CONSTRUCTION COST

Project: Water Main on 146A Computed By: DJK
Location: Uxbridge, MA Checked By:
Owner: Uxbridge, MA Design Status: PER
Description: 12-inch water main open cut Project No: 8618738

Description Quantity Unit Unit Cost Cost

12-inch Ductile Iron Pipe (DIP) - Open Cut 15,965 LF $200.00 $3,193,000
12-inch Ductile Iron Pipe (DIP) - Auger Boring 0 LF $500.00 $0

Fire Hydrant (every 500 feet) 32 EA $5,000.00 $160,000
Tapping Sleeve (installed) 1 EA $10,000.00 $10,000

Laterals 47 EA $1,800.00 $84,600
0 LS $0.00 $0

Subtotal $3,400,000
Mobilization 5% $170,000

Subtotal $3,600,000
Contingency 30% $1,080,000

Subtotal $4,700,000
Administration, Engineering, and Inspection 30% $1,410,000

TOTAL (2015 Dollars) $6,100,000
TOTAL (2016 Dollars) $6,300,000
TOTAL (2017 Dollars) $6,500,000
TOTAL (2018 Dollars) $6,700,000
TOTAL (2019 Dollars) $6,900,000
TOTAL (2020 Dollars) $7,100,000

G:\86\18738\TECH\Cost Estimates\Costing-Uxbridge - Phased with BJs in Phase 1
Water - Total Page 1 of 1
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1545 Iyannough Road 

Hyannis, MA 02601 
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© GHD Inc 2015 

This document is and shall remain the property of GHD. The document may only be used for the purpose 
of assessing our offer of services and for inclusion in documentation for the engagement of GHD. 
Unauthorized use of this document in any form whatsoever is prohibited. 
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