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Figure 1 – Key Sheet  

 

  





Figure 2 – Section 1 and 2  

 

  





Figure 3 – Section 3 and 4 
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Figure 4- Preferred Alternative  

  





 

Figure 5a to 5d – Typical Sections  
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Figure 4D

Yankee Doodle Bike Path
Typical Section
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Table 1- Alternative Comparison  

  



TABLE 1 – ALTERNATIVES COMPARISON 

LOCATION 
 

LENGTH 
IMPACTS TO 

PRIVATE PROPERTY 
ENVIRONMENTAL  

PERMITS* CONSTRUCTIBILTY 
CONSTRUCTION  

COSTS 

SECTION 1 – 
ALTERNATIVE 1A 2,360 FT NO Notice of Intent 

- Majority is off-road along abandoned railroad alignment 
- Crosses River St and Richardson St 
- Possible hawk signal 

$410,000 
 

SECTION 1 – 
ALTERNATIVE 1B 3,180 FT NO Notice of Intent  

- Roadside section adjacent to existing parking lots in Town owned land 
- Off-road section where open space is available in Town owned land  
- Minor vegetation clearing and grading 
- Sidewalk widening on River Street 
- Possible HAWK signal  

$580,000 

SECTION 2 - 
ALTERNATIVE 2A 3,400 FT NO Notice of Intent 

- Majority is off-road along abandoned railroad alignment 
- Crosses Concord Rd and Middlesex Turnpike 
- Possible pedestrian signal or hawk signal 

$640,000 
Richardson St to Concord Rd = $ 424,000 
Concord Rd to Middlesex Tpke = $216,000 

SECTION 2 - 
ALTERNATIVE 2B 6,080 FT YES Notice of Intent 

- Roadway widening on Richardson Street Extension 
- Vegetation clearing 
- Grading to increase width of existing trails 
- Grading to construct bikeway on off-road segments 
- May use Concord Road and Middlesex Turnpike signal 

$1,060,000 

SECTION 2 - 
ALTERNATIVE 2C  3,160 FT YES Notice of Intent 

- Vegetation clearing 
- Grading to construct the bikeway 
- Possible pedestrian signal or hawk signal  

$440,000 

SECTION 3 2,560 FT NO Notice of Intent - Majority is off-road along abandoned railroad alignment 
- No roadway intersection crossings $270,000 

SECTION 4 – 
ALTERNATIVE 4A 4,640 FT NO Notice of Intent 

- More complex 
- Uses Route 3 right-of-way 
- Requires crossing over Mill Brook 
- Requires Construction of boardwalk structure 
- On-road portion along Orchard Rd 
- Orchard Rd overpass pavement markings to accommodate bike lanes 
- Southern end at Middlesex Community College 

$2,740,000 

SECTION 4 - 
ALTERNATIVE 4B 4,300 FT YES 

Wetland Protection Act 
Variance 

Water Quality Certification 
Massachusetts Category 2 

General Permit  

- Independent pedestrian bridge over Route 3 
- Long access ramps to meet ADA compliance of 5% profile 
- Crosses Technology Park Drive 
- Requires crossing over Mill Brook 
- Roadway widening on Astrig Way  
- Vegetation clearing 
- Grading to increase width of existing trails 
- Grading to construct bikeway on off-road segments 
- Sothern end at Astrig Way and Narrow Gauge Rail Trail 
- Permission from property owner to put path on roadway 
- Utilities along Old Concord Rd relocate for crossing 

$4,230,000 

SECTION 4 – 
ALTERNATIVE 4C 8,530 FT YES 

Wetland Protection Act 
Variance 

Water Quality Certification 
Massachusetts Category 2 

General Permit 

- Uses Route 3 right-of-way 
- Requires crossing over Mill Brook 
- Requires Construction of boardwalk structure 
- On-road portion along Orchard Rd, Technology Park Drive and Astrig Way 
- Orchard Rd overpass pavement markings to accommodate bike lanes 
- Roadway widening on Astrig Way  
- Vegetation clearing 
- Grading to increase width of existing trails 
- Grading to construct bikeway on off-road segments 
- Permission from property owner to put path on roadway 
- Sothern end at Astrig Way and Narrow Gauge Rail Trail 

$3,330,000 

*Environmental permit assumptions are based on desktop analysis and may change based on field investigation to confirm resource area limits. Bold represents preferred alternative.  



Table 2 – Environmental Constraints Summary  

 

  



Table 2. Summary of Environmental Constraints

Intermittent Perennial

Section 1 ‐ Alternative A  Yes Yes No No No No 1 0 No No No

Section 1 ‐ Alternative B
(Part of Preferred Alternative)

Yes Yes No No No No 1 0 No No No

Section 2 ‐ Alternative A ‐ Along the Property Line of 
the Cabot Property 

Yes Yes Yes No No No 1 1 No No No

Section 2 ‐ Alternative B ‐ Along the Property Line of 
the Cabot Property (Riverside)  
(Part of Preferred Alternative)

Yes Yes Yes Yes No No 1 1 No No No

Section 2 ‐ Alternative C ‐ East of the Abandoned 
Railroad

Yes Yes Yes No No No 1 0 No No No

Section 3  
(Part of Preferred Alternative)

Yes No No Yes No No 0 0 No No No

Section 4 ‐ Alternative A Yes Yes Yes Yes No No 2 1 No No No

Section 4 ‐ Alternative B ‐ Along an Independent 
Pedestrian Bridge Over Route 3 & At the Southern 
End of the Project, Along Technology Park Drive and 
Astrig Way

Yes* Yes Yes Yes No No 2 1 No No No

Section 4 ‐ Alternative C ‐ Spur to Nutting Lake, 
Along Orchard Street, Technology Park Drive and 
Astrig Way 
(Part of Preferred Alternative)

Yes Yes Yes Yes No No 3 1 No No No

Preferred Alternative ‐ Full Extent Yes Yes Yes Yes No No 5 2 No No No

* Impacts are over 5,000 square feet

Zone II IWPA
Stream Crossings

Alternative
Wetland 
Impact

Bank 
Impact

Riverfront Area 
Impact

Floodplain 
Impact

Rare Species 
Habitat

Certified 
Vernal 
Pool

Historic 
District



Table 3  - Construction Cost per Segment  

 



\\Vhb\proj\Wat-TE\12628.00\reports\as of 012215\construction costs\01 Sec 1

Description Total Cost
Full Depth Pavement - Bikeway $41.00 /SY 3,000 SY $123,000.00
Loam Borrow & Seed $10.00 /SY 1,200 SY $12,000.00
Signing, Striping & Pavement Markings $976.50 /LS 1 LS $976.50
Clearing and Grubbing $11,000.00 /AC 0.9 AC $9,548.00
3 Rail Bicycle Railing $40.00 /FT 868 FT $34,720.00
Landscaping $10,850.00 /LS 1 LS $10,850.00
At-Grade Crossing & HAWK Signal $40,000.00 /LS 2 LS $80,000.00
Police $500.00 /DAY 10 DAY $5,000.00

SUBTOTAL: $276,094.50
Mobilization @ 3% $8,282.84
Contingency (20%) $55,218.90

MassDOT Construction Contingency (25%) $69,023.63

Construction Total $408,619.86

    SAY: $410,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike Path

Sep-14

Section 1

Transportation
      Land Development
               Environmental
                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471
617 924 1770



Description Total Cost

Full Depth Pavement - Bikeway $41.00 /SY 2,122 SY $87,011.11

Hot Mix Asphalt Driveway $58.00 /SY 20 SY $1,160.00

Loam Borrow & Seed $10.00 /SY 1,556 SY $15,555.56

Granite Curb $4,320.00 /LS 1 LS $4,320.00

Signing, Striping & Pavement Markings $4,000.00 /LS 1 LS $4,000.00

Drainage  Modifications/Improvements $59,400.00 /LS 1 LS $59,400.00

Clearing and Grubbing $11,000.00 /AC 1 AC $11,000.00

Landscaping $4,000.00 /LS 1 LS $4,000.00

Erosion Control Barrier $7.50 /FT 191 FT $1,432.50

Cosntruction Staking $7.00 /FT 1,910 FT $13,370.00

Police $500.00 /DAY 10 DAY $5,000.00

SUBTOTAL: $206,249.17

Mobilization @ 3% $6,187.48

Contingency (20%) $41,249.83

MassDOT Construction Contingency (25%) $51,562.29

Construction Total $305,248.77

    SAY:    SAY:    SAY:    SAY: $310,000.00$310,000.00$310,000.00$310,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, MassachusettsBillerica, MassachusettsBillerica, MassachusettsBillerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike Path

Feb-15Feb-15Feb-15Feb-15

Section 1 - Alternative 1B (Part 1, Beginning of Alt 1B to River St and RR Intersection)Section 1 - Alternative 1B (Part 1, Beginning of Alt 1B to River St and RR Intersection)Section 1 - Alternative 1B (Part 1, Beginning of Alt 1B to River St and RR Intersection)Section 1 - Alternative 1B (Part 1, Beginning of Alt 1B to River St and RR Intersection)

Transportation

      Land Development

               Environmental

                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TE\12628.00\ssheets\Alt Analysis\Alt 1B\01 Sec 1 Alt 1B Part 1.xls



Description Total Cost
Full Depth Pavement - Bikeway $41.00 /SY 1,411 SY $57,855.56

Loam Borrow & Seed $10.00 /SY 564 SY $5,644.44

Signing, Striping & Pavement Markings $2,970.00 /LS 1 LS $2,970.00

Clearing and Grubbing $11,000.00 /AC 1 AC $11,000.00

3 Rail Bicycle Railing $40.00 /FT 318 FT $12,700.00

Landscaping $3,500.00 /LS 1 LS $3,500.00

At-Grade Crossing & HAWK Signal $40,000.00 /LS 2 LS $80,000.00

Police $500.00 /DAY 5 DAY $2,500.00

SUBTOTAL: $176,170.00

Mobilization @ 3% $5,285.10

Contingency (20%) $35,234.00

MassDOT Construction Contingency (25%) $44,042.50

Construction Total $260,731.60

    SAY:    SAY:    SAY:    SAY: $270,000.00$270,000.00$270,000.00$270,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, MassachusettsBillerica, MassachusettsBillerica, MassachusettsBillerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike Path

Feb-15Feb-15Feb-15Feb-15

Section 1 - Alternative 1B (Part 2, River St to Richardson St)Section 1 - Alternative 1B (Part 2, River St to Richardson St)Section 1 - Alternative 1B (Part 2, River St to Richardson St)Section 1 - Alternative 1B (Part 2, River St to Richardson St)

Transportation

      Land Development

               Environmental

                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TE\12628.00\ssheets\Alt Analysis\Alt 1B\01 Sec 1 Alt 1B Part 2.xls



\\Vhb\proj\Wat-TE\12628.00\reports\as of 012215\construction costs\02 Sec 2 Alt 2A

Description Total Cost
Full Depth Pavement - Bikeway $41.00 /SY 3,861 SY $158,305.56
Loam Borrow & Seed $10.00 /SY 1,544 SY $15,444.44
Bridge - Trolley Underpass $100,000.00 /LS 1 LS $100,000.00
Signing, Striping & Pavement Markings $1,255.50 /LS 1 LS $1,255.50
Clearing and Grubbing $11,000.00 /AC 1.1 AC $12,276.00
3 Rail Bicycle Railing $40.00 /FT 1,116 FT $44,640.00
Landscaping $13,950.00 /LS 1 LS $13,950.00
At-Grade Crossing & HAWK Signal $40,000.00 /LS 2 LS $80,000.00
Police $500.00 /DAY 10 DAY $5,000.00

SUBTOTAL: $430,871.50
Mobilization @ 3% $12,926.15
Contingency (20%) $86,174.30

MassDOT Construction Contingency (25%) $107,717.88

Construction Total $637,689.82

    SAY: $640,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike Path

Sep-14

Section 2 - Alternative 2A

Transportation
      Land Development
               Environmental
                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471
617 924 1770



\\Vhb\proj\Wat-TE\12628.00\reports\as of 012215\construction costs\03 Sec 2 Alt 2B

Description Total Cost
Full Depth Pavement - Bikeway $41.00 /SY 4,863 SY $199,396.67
Full Depth Pavement - Roadway $55.00 /SY 1,133 SY $62,333.33
Hot Mix Asphalt Driveway $58.00 /SY 180 SY $10,440.00
Pavement Milling & Overlay $32.00 /SY 3,400 SY $108,800.00
Loam Borrow & Seed $10.00 /SY 8,428 SY $84,283.33
Signing, Striping & Pavement Markings $7,577.00 /LS 1 LS $7,577.00
Drainage  Modifications/Improvements $46,600.00 /LS 1 LS $46,600.00
Clearing and Grubbing $11,000.00 /AC 3 AC $33,000.00
3 Rail Bicycle Railing $40.00 /FT 2,189 FT $87,540.00
Landscaping $14,000.00 /LS 1 LS $14,000.00
Erosion Control Barrier $7.50 /FT 1,307 FT $9,802.50
Cosntruction Staking $7.00 /FT 6,077 FT $42,539.00
Police $500.00 /DAY 15 DAY $7,500.00

SUBTOTAL: $713,811.83
Mobilization @ 3% $21,414.36
Contingency (20%) $142,762.37

MassDOT Construction Contingency (25%) $178,452.96

Construction Total $1,056,441.51

    SAY: $1,060,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike Path

Sep-14

Section 2 - Alternative 2B

Transportation
      Land Development
               Environmental
                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471
617 924 1770













Description Total Cost
Full Depth Pavement - Bikeway $41.00 /SY 3,428 SY $140,538.89

Cement Concrete Wheelchair Ramps $100.00 /SY 70 SY $7,000.00

Loam Borrow & Seed $10.00 /SY 1,371 SY $13,711.11

Timber Deck Bike Path $1,000.00 /FT 745 FT $745,000.00

Bridge - Mill Brook $500,000.00 /LS 1 LS $500,000.00

Signing, Striping & Pavement Markings $1,116.00 /LS 1 LS $1,116.00

Drainage  Modifications/Improvements $55,600.00 /LS 1 LS $55,600.00

Clearing and Grubbing $15,000.00 /AC 1.0 AC $14,880.00

Modified Rock Fill $100.00 /TON 130 TONS $13,000.00

3 Rail Bicycle Railing $40.00 /FT 992 FT $39,680.00

Wetland Replication $80.00 /SY 500 SY $40,000.00

Landscaping $12,400.00 /LS 1 LS $12,400.00

Police $500.00 /DAY 18 DAY $9,000.00

SUBTOTAL: $1,591,926.00

Mobilization @ 3% $47,757.78

Contingency (20%) $318,385.20

MassDOT Construction Contingency (25%) $397,981.50

Construction Total $2,356,050.48

    SAY:    SAY:    SAY:    SAY: $2,360,000.00$2,360,000.00$2,360,000.00$2,360,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, MassachusettsBillerica, MassachusettsBillerica, MassachusettsBillerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike Path

Dec-14Dec-14Dec-14Dec-14

Section 4 - Alternative 4C (Part 1, Beginning of Section 4 to Orchard St)Section 4 - Alternative 4C (Part 1, Beginning of Section 4 to Orchard St)Section 4 - Alternative 4C (Part 1, Beginning of Section 4 to Orchard St)Section 4 - Alternative 4C (Part 1, Beginning of Section 4 to Orchard St)

Transportation

      Land Development

               Environmental

                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TE\12628.00\ssheets\Alt Analysis\Alt 4C\01 Sec 4 Alt 4C Part 1.xls



Description Total Cost

Full Depth Pavement - Bikeway $41.00 /SY 3,018 SY $123,728.89

Loam Borrow & Seed $10.00 /SY 2,414 SY $24,142.22

Granite Curb $11,880.00 /LS 1 LS $11,880.00

Signing, Striping & Pavement Markings $6,000.00 /LS 1 LS $6,000.00

Drainage  Modifications/Improvements $178,200.00 /LS 1 LS $178,200.00

Clearing and Grubbing $11,000.00 /AC 1 AC $11,000.00

3 Rail Bicycle Railing $40.00 /FT 679 FT $27,160.00

Landscaping $8,200.00 /LS 1 LS $8,200.00

Erosion Control Barrier $7.50 /FT 679 FT $5,092.50

Cosntruction Staking $7.00 /FT 2,716 FT $19,012.00

Police $500.00 /DAY 60 DAY $30,000.00

SUBTOTAL: $444,415.61

Mobilization @ 3% $13,332.47

Contingency (20%) $88,883.12

MassDOT Construction Contingency (25%) $111,103.90

Construction Total $657,735.10

    SAY:    SAY:    SAY:    SAY: $660,000.00$660,000.00$660,000.00$660,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, MassachusettsBillerica, MassachusettsBillerica, MassachusettsBillerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike Path

Dec-14Dec-14Dec-14Dec-14

Section 4 - Alternative 4C (Part 2, Technology Park Drive)Section 4 - Alternative 4C (Part 2, Technology Park Drive)Section 4 - Alternative 4C (Part 2, Technology Park Drive)Section 4 - Alternative 4C (Part 2, Technology Park Drive)

Transportation

      Land Development

               Environmental

                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TE\12628.00\ssheets\Alt Analysis\Alt 4C\02 Sec 4 Alt 4C Part 2.xls



Description Total Cost

Full Depth Pavement - Bikeway $41.00 /SY 556 SY $22,777.78

Full Depth Pavement - Roadway $55.00 /SY 1,861 SY $102,373.33

Hot Mix Asphalt Driveway $58.00 /SY 100 SY $5,800.00

Loam Borrow & Seed $10.00 /SY 1,331 SY $13,311.11

Granite Curb $1,080.00 /LS 1 LS $1,080.00

Signing, Striping & Pavement Markings $3,946.00 /LS 1 LS $3,946.00

Drainage  Modifications/Improvements $23,300.00 /LS 1 LS $23,300.00

Clearing and Grubbing $11,000.00 /AC 1 AC $11,000.00

3 Rail Bicycle Railing $40.00 /FT 125 FT $5,000.00

Landscaping $4,100.00 /LS 1 LS $4,100.00

Erosion Control Barrier $7.50 /FT 300 FT $2,250.00

Cosntruction Staking $7.00 /FT 1,198 FT $8,386.00

Police $500.00 /DAY 10 DAY $5,000.00

SUBTOTAL: $208,324.22

Mobilization @ 3% $6,249.73

Contingency (20%) $41,664.84

MassDOT Construction Contingency (25%) $52,081.06

Construction Total $308,319.85

    SAY:    SAY:    SAY:    SAY: $310,000.00$310,000.00$310,000.00$310,000.00

* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)* Prices Based on Weighted Average Bid Prices (August 2014)

Billerica, MassachusettsBillerica, MassachusettsBillerica, MassachusettsBillerica, Massachusetts

Unit Price Quantity

Yankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike PathYankee Doodle Bike Path

Dec-14Dec-14Dec-14Dec-14

Section 4 - Alternative 4C (Part 3, Tech Park Drive to Springs Road)Section 4 - Alternative 4C (Part 3, Tech Park Drive to Springs Road)Section 4 - Alternative 4C (Part 3, Tech Park Drive to Springs Road)Section 4 - Alternative 4C (Part 3, Tech Park Drive to Springs Road)

Transportation

      Land Development

               Environmental

                             S  e  r  v  i  c  e  s

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts  02471

617 924 1770

\\vhb\proj\Wat-TE\12628.00\ssheets\Alt Analysis\Alt 4C\03 Sec 4 Alt 4C Part 3.xls



Appendix A – Photo Inventory  

 

 

  

































































































































































































Appendix B – Letters of Support  
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