
City of Newburyport 
Budget and Finance Committee 

Loan Order for 
Philips Drive Neighborhood 

Roadway, Drainage and Watermain Improvements Project 
 

City Councilor’s Additional Information Requests 
 
 

Responses by: 
DIANE GAGNON – Assistant City Engineer and DAVE BIANCAVILLA – BSC Consultant 
 
Artichoke Reservoir Data – will Philips Drive Neighborhood backup in heavy rainfall events? 
Review of elevations at Reservoir and Hoyts Lane culvert indicates that regardless of extent of reservoir 
flooding it will not back up into the Philips Drive Neighborhood.  The restriction point to the 
neighborhood is the culvert at the Hoyts Lane Culvert that has an elevation of 37.9”.  The 100‐ year 
storm elevation at the reservoir/river is 12’, a difference of 26’. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the Status of Design? 
The project plans and cost estimate are currently at 100% design.  See Appendix B for Project Estimate 
as of 8/12/2021.  Updated Project plan set will be posted to City Website once available. 
 
How many Easements are needed and what is the status of obtaining the Easements? 
BSC is finishing up the latest easement plans to give to our surveyor, Hancock Engineers.  Once these 
plans are complete, we can get a cost proposal and a timeline for the required easements plans from 
both the surveyor and for associated legal documents form Kopelman and Page, attorney for the City. 
 

HOYTS LANE CULVERT 

EL. 37.9’ 

RESERVOIR/RIVER 

100‐YR FLOOD EL.12’ 



What is the condition of the Hoyts Lane Culvert? 
City personnel have inspected the culvert at Hoyts Lane.  As noted at the previous meeting a tree has 
fallen at the inlet of the culvert but has not stopped flow.  A work order has been submitted to DPS to 
clean out the inlet/outlet to remove tree and any standing debris. 
 
What were the results of the test pits and soil conditions in the Philips Drive Neighborhood? 
See attached Boring Logs as Appendix A which can also viewed on Sheet C‐05 on the Plan Set with their 
locations.   
 
NRCS Soil Map shown here with descriptions of historical soils in the vicinity. 

 

 

 

 

 

 

 

 

 

 

 
The southern portion of the Philips Drive neighborhood consists of Paxton fine loam which is a Group C 
Soil.  It has a slow infiltration rate 

PaB  305B  C  Paxton fine sandy loam 
PaB  306D  C  Paxton fine sandy loam 

 
The northern loop of Philips Drive is made up of a Scarboro mucky fine sandy loam which is an A/D soil 
so in its natural state has a very slow infiltration rate (and therefor high runoff potential) when wet.  
General consist of clay (or nearly non permeable material) and have a high water table.   

Sc  6A  A/D  Scarboro mucky fine sandy loam 
 
The northeast area of the consists of Charlton‐Rock outcrop‐ Hollis complex which is an A soil 

CrB  711B  A  Charlton‐Rock outcrop‐ Hollis complex 
CrC  711C  A  Charlton‐Rock outcrop‐ Hollis complex 

 
And below this we find Allentown fine sandy loam which is classified as a C/D soil. C/D soil in its natural 
state has a very slow infiltration rate (and therefor high runoff potential) when wet.  General consist of 
clay (or nearly non permeable material) and have a high water table.  If drained is classified as a C soil. 

AnB  258B  C/D  Allentown fine sandy loam 



 
There is a pocket of Ninigret fine sandy loam which is classified as a C/D soil.  C/D soil in its natural state 
has a very slow infiltration rate (and therefor high runoff potential) when wet.  General consist of clay 
(or nearly non permeable material) and have a high‐water table.  If drained is classified as a C soil. 
  NnB  276B  C/D  Ninigret fine sandy loam 
 
 
Who owns and who is responsible for the maintenance of the detention ponds and drainage structures 
between Philips Drive and the Cherry Hill Neighborhood? 
The land deemed as open space is owned by the Cherry Hill Homeowners Association as shown in the 
figure below per the City’s Assessors Maps on our GIS. 
 
Cherry Hill Homeowners Association Parcel 

 
 
Per the Operation and Maintenance Plan for the proposed Stormwater Management of the Cherry Hill 
Estates and The Conservation Restriction as to Cherry Hill Cluster Residential Development, attached as 
Appendix B, and discussion with the City’s Conservation Agent the City is responsible for the 
maintenance of these structures.  The association/development was responsible until the time when the 
City accepted the roadways in the Cherry Hill development. 
 
These structures, shown as purple dots on the below screen shot of our MIMAP GIS data, as well as third 
inlet further up the hill toward Storey Avenue have been inspected by City Personnel.  Currently there is 
no water backup and the inlets are open and to flow from the detention basins.  There is some small 
debris built up around these structures.  A work order has been submitted to DPS to have these 
structures cleaned out. 
 
 



Drainage Inlets at bottom of Cherry Hill development. 

 
 
 
What is the yearly maintenance cost of the proposed drainage system in the Philips Drive 
Neighborhood?   
Using quote information submitted from BMC Corp it is anticipated that it would cost approximately 
$4,000 to clean out the neighborhood.  This would not be an additional cost to the City as this cleanout 
should be conducted on an annual basis regardless. 
 
What is the age of the Sewer Line? 
The sewer line was installed around 1979. Approximately 42 years old. 
 
What is the status of replacing the sidewalks? 
The existing sidewalks will be placed with Asphalt sidewalks.  Sidewalks will be added where there are 
gaps and ADA compliant ramps will be added at all appropriate intersections. 

 
What is the difference in cost between HDPE and Ductile Iron watermain? 
Water Line HDPE vs DICL cost – Typically 20% cheaper, 

 
What is the age of the gas line? 
Per plans supplied by National Grid Maps and Records department the gas service in the neighborhood 
was installed between 1964 and 1970. 
 
 



What is the status of the condition and status of potentially replacing the gas line? 
In April 2021, the City was informed that the gas lines in the neighborhood are coated steel gas mains 
and were clear for paving and were told that National Grid would only replace the gas main if it poses a 
conflict with the proposed drainage work.  At this time the proposed plans were submitted for review to 
National Grid.  Inquiries were then made via phone and again via email in May, July and once again last 
week to the status of National Grids review.  We have yet to hear back on their intentions to replace the 
gas line prior to the commencement of this project. 
 
What is the cost/life differential between installing Granite vs Asphalt Curbing? 
 
 Sloped Granite Curbing            Asphalt Berm 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

The estimated cost of installing sloped granite curbing is: $340,000 
The estimated cost of installing asphalt berm is: $41,300 

 

 

 

 

 

 

 

 



Responses by: 

JON CAREY – Water Distribution Manager 

Question: Number and location of breaks?   
Response:  I was able to confirm one Main Break on October of 2006 on Drew Street due to the water 
main lying on ledge and surrounded by ledge, as well as 3 service line in that neighborhood also with 
breaks due to poor or improper installation. It is my earnest opinion based on these and verbal history 
of the area that should the main not be replaced and the full scope of work completed the department 
will be cutting and repairing new roadway due to the total roadway reclamation and drainage efforts. 
The shifting of soils and vibratory and heavy equipment that will be used in the scope of work will most 
certainly in my opinion open up future issues moving forward.  
 
In addition to any main service breaks laid out in the Philips Drive Neighborhood Committee Letter there 
have been 5‐6 breaks on Sullivan Drive, in 2019 it was discovered that the water seeping from the hill on 
Philips drive was due to a Main break, and around 2020 there were service breaks at 29 & 35 Philips 
Drive (TF). 
 
Question: Information about costs to install stubs for future resident hookups?  
Response: The scope of work will cover the replacement of any existing service. Should there be any 
open lots that have not yet been developed they would be able to connect to the system and bring 
utilities to the edge of the property under the current fee and permitting structure or would be subject 
to the road opening moratorium following the project completion.  It is estimated that the cost for 
residential hookup would be approximately $40/LF (DB) 
 
Question: Water/Sewer Commission vote on waterline (has it occurred)? 
Response: The initial request was for a recommendation from the Water Distribution Superintendent 
regarding the need or efficacy of water main upgrade and replacement. The Water and Sewer 
Commission voted on 8/11/21 and approved project. 
 
Question: Modeling on Water Line? 
Response: The water line was not hydraulically modeled as this would have added significantly to the 
overall project cost. At the same time without a complete citywide system assessment assessing flow 
characteristics would be moot. The department did conduct hydrant flow tests and found static 
pressures to be just above the minimums required under National Fire code. This project would improve 
fire flow to the entire neighborhood and improve system hydraulics as both ends of the neighborhood 
where it connects to Hoyts Lane and as well as William Hall Drive are both 8” water mains and then it is 
stepped down to 6” in the entire Phillips Drive neighborhood.  Increasing the water main to 8” would 
increase fire flows by nearly a factor of 50%. 
 
 
 
 
 
 
 
 
 



Responses by: 

ETHAN MANNING – Finance Director 

Question: Amount needing Funding and Source? 
Response: Estimate used to build the CIP (HW006) was $4,200,000 based on preliminary engineering. As 
of April 9, 2021, the estimate had gone down to $3,850,000, which is the amount shown on the 
submitted loan order. As of July 15, 2021, the 75% estimate was $4,321,000; closer to the original 
estimate due to changes in material. Increase from CIP estimate = $121,000. 
See breakdown of changes from the April cost estimate to July cost estimate. The increase was primarily 
due to a change from 6” to 8” pipe and inclusion of fittings and gate boxes. 
SEE APPENDIX D for April vs. July Cost Estimate Comparison 
 
Question:  What is the Debt service and Water Rate impact? 
Response: Project can be borrowed for a term of up to 30 years. The CIP assumed annual debt service of 
$147,000 from the General Fund and $80,000 from the Water Enterprise Fund. Based on the latest 
engineering estimate of $4,321,000, we assume annual debt service of $113,000 from the General Fund 
and $122,000 from the Water Enterprise Fund.   
 
The current average residential water charge per year is $596. This project would increase it to $606 (i.e. 
+$10 per year per homeowner). This is based on annual usage of 7,750 cubic feet.  
 
Question: What is the Eligibility of ARPA funding? 
Response: This project appears to be an eligible use of ARPA funding. 
 
From the U.S. Treasury: “The Interim Final Rule generally aligns eligible uses of the Funds with the wide 
range of types or categories of projects that would be eligible to receive financial assistance through the 
Environmental Protection Agency’s Clean Water State Revolving Fund (CWSRF) or Drinking Water State 
Revolving Fund (DWSRF).” The drainage/stormwater work would fall under the CWSRF and the water 
main replacement under DWSRF. 
 
If the full amount of the project is approved as a borrowing authorization and the City were to 
subsequently elect to fund all or a portion of this project from ARPA, the borrowing authorization could 
then be rescinded. To be reviewed by the ARPA Ad Hoc Committee.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

APPENDIX A 
 

Soil Borings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project:   1

300 Brickstone Square, Andover, MA 01810
Boring Location: Ryan Road Project Manager:  
Ground Elevation: 55' Dated Started:  7/30/2020
Depth to First Water: 5' Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6 7"-24" Fine to Medium Sand
6 Some Silt with trace of gravel
6 Moist
6
5 Native Fill:

10 52"-64" Sand with some fines, light grey, wet at 60"
10
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen

24/20

8

18

19 19

12 12

13 13
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15 15

16 16

17 17
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14

9

10 10

11 11

Auger to 9' depth, resistance due to low water table.

6 6

7 7

8

2

3 3

9

4 4

5 5

1

2

24/22

Description of Sample Well Construction

39"-52" Silty Sand with traces of grains, moist, grey

1

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 

18/14

0-5"  Pavement Layer

26"-39" Silty Sand with traces of grains, moist, brown

\\bscbos\and\Projects-AND\8992300\_PrjCtrl\Reports\Pavement Evaluation\8122020\Newbury Boring-Well Construction Log Form TP 1.xls



Project:   2

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive Project Manager:  
Ground Elevation: 54' Dated Started:  7/30/2020
Depth to First Water: 5' Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6 5"-6" Broken pavement
6 6"-21" Fine sand, Orange brown
6 Moist
6
5 Native Fill:

10
10
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen
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Auger to 9' depth, resistance due to low water table.
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7 7
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9
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1

2

24/22

Description of Sample Well Construction

31"-50" Fine Sand with little silt, moist to wet, grey

1

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 

24/16

0-5"  Pavement Layer

30"-31" Fine Sand, Orange brown, moist

\\bscbos\and\Projects-AND\8992300\_PrjCtrl\Reports\Pavement Evaluation\8122020\Newbury Boring-Well Construction Log Form TP 2.xls



Project:   3

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive Project Manager:  
Ground Elevation: 46' Dated Started:  7/30/2020
Depth to First Water: Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6 5"-6" Broken Pavement and samll 3" flat stones
6 6"-12" Gravely Sand with some coarse 1/2" rocks, light brown
6 Moist
6
5 Native Fill:

10
10
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen

Auger to 12', no resisitance 

1

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 

24/14

0-5"  Pavement Layer

Description of Sample Well Construction

12"-18" Fine Sand with little silt, moist, light brown
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Project:   4

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive Project Manager:  
Ground Elevation: 80' Dated Started:  7/30/2020
Depth to First Water: Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6
6 4.5"-10.5" Gravelly Sand with some coarse rocks, Orange brown
6 Moist
6
5 Native Fill:

10
10
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen

Auger refusal at 8'
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Description of Sample Well Construction

10.5"-14.5" Gravel, moist, white
14.5"-36.5" Gravel, light grey

1

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 

24/14

0-4.5"  Pavement Layer
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Project:   5

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive 2 Project Manager:  
Ground Elevation: 78' Dated Started:  7/30/2020
Depth to First Water: Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6
6 5"-10" Gravely Sand with little coarse rocks, light brown
6 Moist
6
5 Native Fill:

10
10
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen
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19/10
30"-40" Gravel / withered bedrock, light grey

0-5"  Pavement Layer

Description of Sample Well Construction

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 

1

24/4

30"-36" Gravely sand, moist, light brown

Spoon refusal - 50 blows for 1"  at 41", possible bedrock at spoon refusal

Auger refusal at 48"
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Project:   6

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive 2 Project Manager:  
Ground Elevation: 70' Dated Started:  7/30/2020
Depth to First Water: Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6
6 5"-17" Sand with little fine, Orange brown
6 Moist
6
5 Native Fill:

10
10
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen
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0-4"  Pavement Layer

Description of Sample Well Construction

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 

1

16/14

17"-20" Gravel / Withered bedrock, white

Spoon refusal - 50 blows for 4"  at 20", possible bedrock at spoon refusal

Auger refusal at 24"

\\bscbos\and\Projects-AND\8992300\_PrjCtrl\Reports\Pavement Evaluation\8122020\Newbury Boring-Well Construction Log Form TP 6.xls



Project:   7

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive 2 Project Manager:  
Ground Elevation: 68' Dated Started:  7/30/2020
Depth to First Water: Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6
6 5"-9" Coarse sand, Orange
6 Moist
6
5 Native Fill:

10
10 12"-20" Coarse sand with some rocks, light brown, moist
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen

8

6

30"-34" Gravelly sand with some rocks, light brown, moist

Auger heavy refusal at 60"
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9"-12" Asphalt mix, black
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24/4

24/15

0-5"  Pavement Layer

Description of Sample Well Construction

1

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 
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Project:   8

300 Brickstone Square, Andover, MA 01810
Boring Location: Phillips Drive Project Manager:  
Ground Elevation: 89' Dated Started:  7/30/2020
Depth to First Water: Drill Type: Auger
Depth to Static Water: Drill Rig and Model Number: Mobile Drill B-48
Stabilization Time: Drilling Company: New England Boring 

Sampler Notes: Driller's Name: Patrick Schofield
Type: Geologist/Engineer: 
Hammer: Owner/Client Rep.: 
Fall:
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6
6 7"-17" Fine sand with little silt and rocks, light brown
6 Moist
6
5 Native Fill:

10
10 26"-31" Gravelly sand, light brown, moist
5
5 Well Riser Details:
4
6

Bentonite Seal:

Sand Pack Details:

Well Screen Details:

     0.010" Slot

     Machine Slotted

     Schedule 40 PVC

Proportions Used Penetration Resistance ("Blow Counts")
Trace 0 to 10% Cohesionless Density Cohesive Consistency Concrete xxx xxx
Little 10 to 20% 0-4 Very Loose 0-2 Very Soft Silica Sand Pack
Some 20 to 35% 5-9 Loose 3-4 Soft Native Fill
And 35 to 50% 10-29 Med. Dense 5-8 M/Stiff Bentonite Seal

30-49 Dense 9-15 Stiff
Change  in Material Type 50+ Very Dense 16-30 Very Soft Riser
Change in Deposit Type 31+ Hard Screen

8

6

Spoon refusal  - 50 blows for 5" at 31"

Auger heavy refusal at 36"
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17"-26" Gravel, white
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24/19

0-7"  Pavement Layer

Description of Sample Well Construction

1

Boring ID No.:  

Well ID No.:    
Sheet    of 
Project Number: 89923.00
Dated Completed:  7/30/2020
Borehole Dia: 
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APPENDIX B 
 

Current Project Estimate  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PHILIPS DRIVE NEIGHBORHOOD ROADWAY AND DRAINAGE IMPROVEMENTS
NEWBURYPORT, MASSACHUSETTS
ENGINEER'S ESTIMATE
95% DESIGN
AUGUST 11, 2021
PREPARED BY BSC GROUP
BSC PROJECT NO. 89923.00

Item No Description Unit of 
Measure

Unit Price Total Quantity Total

101. CLEARING AND GRUBBING A $30,000.00 0.25 $7,500.00
120. EARTH EXCAVATION CY $30.00 100.00 $3,000.00

121. CLASS A ROCK EXCAVATION CY $150.00 100.00 $7,500.00

129. SIDEWALK REMOVAL SY $30.00 1875.00 $56,250.00

142. CLASS B TRENCH EXCAVATION CY $40.00 1366.00 $54,640.00

144. CLASS B ROCK EXCAVATION CY $150.00 100.00 $15,000.00
145. DRAINAGE STRUCTURE ABANDONED EA $500.00 15.00 $7,500.00
146. DRAINAGE STRUCTURE REMOVED EA $700.00 13.00 $9,100.00
153. CONTROLLED DENSITY FILL - TYPE 1E CY $150.00 169.99 $25,498.17
170. FINE GRADING AND COMPACTING SY $4.20 2000.00 $8,400.00
181. DISPOSAL OF UNREGULATED SOIL CY $76.00 100.00 $176.00
201. CATCH BASIN EA $4,500.00 35.00 $157,500.00
202. MANHOLE EA $5,000.00 32.00 $160,000.00
206. DROP INLET, TYPE A EA $4,500.00 9.00 $40,500.00
206.5 WATER QUALITY UNIT EA $15,000.00 2.00 $30,000.00
220.7 SANITARY STRUCTURES ADJUSTED EA $500.00 24.00 $12,000.00

252.118 18 INCH CORRUGATED PLASTIC PIPE FLARED END EA $1,350.00 1.00 $1,350.00

252.12 12 INCH CORRUGATED PLASTIC (POLYETHYLENE) PIPE FT $100.00 745.00 $74,500.00
252.130 30 INCH CORRUGATED PLASTIC PIPE FLARED END EA $1,500.000 1.00 $1,500.00
252.15 15 INCH CORRUGATED PLASTIC (POLYETHYLENE) PIPE FT $95.00 2405.00 $228,475.00
252.18 18 INCH CORRUGATED PLASTIC (POLYETHYLENE) PIPE FT $107.50 505.00 $54,287.50
252.24 24 INCH CORRUGATED PLASTIC (POLYETHYLENE) PIPE FT $140.000 460.00 $64,400.00

252.30 30 INCH CORRUGATED PLASTIC (POLYETHYLENE) PIPE FT $180.000 110.00 $19,800.00

252.36 36 INCH CORRUGATED PLASTIC (POLYETHYLENE) PIPE FT $200.00 410.00 $82,000.00

269.06 6 INCH SLOT-PERFORATED CORRUGATED PLASTIC PIPE (STUB) EA $500.00 40.00 $20,000.00

269.10 10 INCH SLOT-PERFORATED CORRUGATED PLASTIC PIPE (SUBDRAIN) FT $110.00 2885.00 $317,350.00

302.08 8 INCH DUCTILE IRON WATER PIPE (ROBBER CASKET) FT $150.00 7075.00 $1,061,250.00

309. DUCTILE IRON FITTINGS FOR WATER PIPE LB $7.50 3500.00 $26,250.00

347.075 3/4 INCH COPPER TUBING TYPE K FT $95.00 2025.00 $192,375.00

350.08 8 INCH GATE VALVE AND GATE BOX EA $2,500.00 23.00 $57,500.00

350.09 6 INCH GATE VALVE AND GATE BOX EA $2,000.00 8.00 $16,000.00

363.075 3/4 INCH CORPORATION COCK EA $475.00 76.00 $36,100.00

376. HYDRANT EA $5,500.00 8.00 $44,000.00

384. CURB STOP EA $650.00 76.00 $49,400.00

402. DENSE GRADED CRUSHED STONE FOR SUB-BASE (SIDEWALKS AND ROADWAY BLENDING) CY $72.00 1250.00 $90,000.00

403. RECLAIMED PAVEMENT FOR BASE COURSE AND/OR SUB-BASE SY $3.750 16050.00 $60,187.50

443. WATER FOR ROADWAY DUST CONTROL MGL $75.00 100.00 $7,500.00

450.41 SUPERPAVE BASE COURSE - 25.0 (SBC - 25.0) TON $100.00 1800.10 $180,010.00

470. HOT MIX ASPHALT BERM TON $275.00 150.14 $41,287.40
472. TEMPORARY ASPHALT PATCHING (2 INCH APPLICATION) TON $200.00 576.30 $115,260.00
482.3 SAWCUTTING ASPHALT PAVEMENT FT $2.88 22600.00 $65,088.00
697.1 SILT SACK EA $180.00 44.00 $7,920.00
697. SEDIMENTATION FENCE LF $10.00 3000.00 $30,000.00
701.2 CEMENT CONCRETE WHEELCHAIR RAMP SY $100.00 53.33 $5,333.33
702. HOT MIX ASPHALT SIDEWALK TON $225.00 314.93 $70,858.13
703. HOT MIX ASPHALT DRIVEWAY TON $225.00 77.11 $17,350.20
748. MOBILIZATION LS $100,000.00 1.00 $100,000.00
751. LOAM BORROW CY $58.00 1000.00 $58,000.00
756. NPDES STORMWATER POLLUTION PREVENTION PLAN LS $5,000.00 1.00 $5,000.00
765. SEEDING SY $2.00 6500.00 $13,000.00
832. WARNING - REGULATORY AND ROUTE MARKER - ALUMINUM PANEL (TYPE A) EA $150.00 8.00 $1,200.00
847.1 SIGN SUPPORT (NOT GUIDE) AND ROUTE MARKER WITH 1 BREAKAWAY POST ASSEMBLY - STEEL EA $250.00 8.00 $2,000.00
850.01 POLICE DETAIL HRS $60.00 2400.00 $144,000.00
859. REFLECTORIZED DRUM DAY $100.00 280.00 $28,000.00
860.1 CROSS WALK WHITE LINE (PAINTED) EA $5.00 250.00 $1,250.00
860.112 12-INCH REFLECTORIZED WHITE LINE (PAINTED) FT $4.00 1400.00 $5,600.00

SUBTOTAL = $3,989,946.23

CONTINGENCY (10%) = $398,994.62

TOTAL (Rounded to nearest 1,000)= $4,389,000.00



APPENDIX C 
 
 

Operation and Maintenance Plan for Proposed Stormwater Management  
Cherry Hill Estates, Newburyport, Massachusetts 

 
and  
 

Conservation Restriction as to  
Cherry Hill Cluster Development, Newburyport, MA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





































APPENDIX D 
 

April 2021 vs July 2021 Cost Estimate Comparison 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PHILIPS DRIVE NEIGHBORHOOD ROADWAY AND DRAINAGE IMPROVEMENTS

ENGINEER'S ESTIMATE

AS OF APRIL 9, 2021 AS OF JULY 15, 2021 CHANGE

Item No. / Description Total Item No. / Description Total Total

142.          CLASS B TRENCH EXCAVATION                                                                              CY                     $41.750                  950                     0$39,662.50 142.          CLASS B TRENCH EXCAVATION                                                                                                                       CY                    $41.750                 950                    0$39,662.50 $0.00

144.          CLASS B ROCK EXCAVATION                                                                                  CY                   $150.000                  143                     0$21,375.00 144.          CLASS B ROCK EXCAVATION                                                                                                                           CY                  $150.000                 143                    0$21,375.00 $0.00

146.          DRAINAGE STRUCTURE REMOVED                                                                         EA                   $786.000                    22                     6$22,008.00 146.          DRAINAGE STRUCTURE REMOVED                                                                                                                   EA                  $786.000                   22                    6$22,008.00 $0.00

170.          FINE GRADING AND COMPACTING                                                                         SY                       $3.550              13300               5600$67,096.18 170.          FINE GRADING AND COMPACTING                                                                                                                   SY                      $3.550             13345              5600$67,257.12 $160.94

201.          CATCH BASIN                                                                                                        EA                $5,000.000                    27                     7$170,000.00 201.          CATCH BASIN                                                                                                                                                 EA               $5,000.000                   27                    7$170,000.00 $0.00

202.          MANHOLE                                                                                                              EA                $5,500.000                    27                     5$176,000.00 202.          MANHOLE                                                                                                                                                        EA               $5,500.000                   27                    5$176,000.00 $0.00

206.          DROP INLET, TYPE A                                                                                             EA                $3,600.000                      7                    2$32,400.00 206.          DROP INLET, TYPE A                                                                                                                                       EA               $3,600.000                     7                    2$32,400.00 $0.00

220.7         SANITARY STRUCTURES  ADJUSTED                                                                       EA                   $423.340                    18                     6$10,160.16 220.7        SANITARY STRUCTURES ADJUSTED                                                                                                                 EA                  $423.340                   18                    6$10,160.16 $0.00

241.15       15 INCH REINFORCED CONCRETE PIPE                                                                  FT                   $100.000                    85                     0$8,500.00 -$8,500.00

252.115     15 INCH CORRUGATED  PLASTIC PIPE FLARED END                                                EA                $1,200.000                      1                    0$1,200.00 252.115    15 INCH CORRUGATED PLASTIC PIPE FLARED END                                                                                         EA               $1,200.000                     3                    0$3,600.00 $2,400.00

252.12       12 INCH CORRUGATED  PLASTIC (POLYETHYLENE) PIPE                                         FT                   $100.000                  625                 120$74,500.00 252.12      12 INCH CORRUGATED PLASTIC (POLYETHYLENE)  PIPE                                                                                   FT                  $100.000                 625                120$74,500.00 $0.00

252.130     30 INCH CORRUGATED  PLASTIC PIPE FLARED END                                                EA                $1,500.000                      1                    0$1,500.00 252.130    30 INCH CORRUGATED PLASTIC PIPE FLARED END                                                                                         EA               $1,500.000                     1                    0$1,500.00 $0.00

252.15       15 INCH CORRUGATED  PLASTIC (POLYETHYLENE) PIPE                                         FT                   $100.000                1475                 845$232,000.00 252.15      15 INCH CORRUGATED PLASTIC (POLYETHYLENE)  PIPE                                                                                   FT                  $100.000               1560                845$240,500.00 $8,500.00

252.18       18 INCH CORRUGATED  PLASTIC (POLYETHYLENE) PIPE                                         FT                   $107.500                  250                 255$54,287.50 252.18      18 INCH CORRUGATED PLASTIC (POLYETHYLENE)  PIPE                                                                                   FT                  $107.500                 250                255$54,287.50 $0.00

252.24       24 INCH CORRUGATED  PLASTIC (POLYETHYLENE) PIPE                                         FT                   $140.000                  460                     0$64,400.00 252.24      24 INCH CORRUGATED PLASTIC (POLYETHYLENE)  PIPE                                                                                   FT                  $140.000                 460                    0$64,400.00 $0.00

252.30       30 INCH CORRUGATED  PLASTIC (POLYETHYLENE) PIPE                                         FT                   $180.000                  525                     0$94,500.00 252.30      30 INCH CORRUGATED PLASTIC (POLYETHYLENE)  PIPE                                                                                   FT                  $180.000                 525                    0$94,500.00 $0.00

269.10       10 INCH SLOT-PERFORATED CORRUGATED  PLASTIC PIPE (SUBDRAIN)                  FT                   $110.000                1760                     0$193,600.00 269.10      10 INCH SLOT-PERFORATED  CORRUGATED PLASTIC PIPE (SUBDRAIN)                                                            FT                  $110.000               1760                    0$193,600.00 $0.00

303.06       6 INCH DUCTILE IRON WATER PIPE (MECHANICAL JOINT)                                     FT                   $165.000                4300               2715$1,157,475.00 303.06      8 INCH DUCTILE IRON WATER PIPE (RUBBER GASKET)                                                                                   FT                  $210.000               4300              2715$1,473,150.00 $315,675.00

309.          DUCTILE IRON FITTINGS FOR WATER PIPE                                                                                                     LB                      $6.000             35000             20000$330,000.00 $330,000.00

350.08      8 INCH GATE AND GATE BOX                                                                                                                          EA               $3,150.000                   14                  12$81,900.00 $81,900.00

347.075     3/4 INCH COPPER TUBING TYPE K                                                                         FT                     $90.000                1425                 600$182,250.00 347.075    3/4 INCH COPPER TUBING TYPE K                                                                                                                  FT                    $90.000               1425                600$182,250.00 $0.00

376.          HYDRANT                                                                                                              EA                $5,612.000                      5                    1$33,672.00 376.          HYDRANT                                                                                                                                                        EA               $5,612.000                     5                    1$33,672.00 $0.00

384.          CURB STOP                                                                                                           EA                   $650.000                    53                   23$49,400.00 384.          CURB STOP                                                                                                                                                     EA                  $650.000                   53                  23$49,400.00 $0.00

403.          RECLAIMED PAVEMENT FOR BASE COURSE AND/OR SUB-BASE                              SY                       $3.750              10300               5100$57,747.50 403.          RECLAIMED PAVEMENT FOR BASE COURSE AND/OR SUB-BASE                                                                        SY                      $3.750             10345              5100$57,917.50 $170.00

450.21       SUPERPAVE SURFACE COURSE - 4.75 (SSC - 4.75)                                                TON                 $120.000                  875                 430$156,570.00 450.21      SUPERPAVE SURFACE COURSE - 4.75 (SSC - 4.75)                                                                                         TON               $120.000                 879                430$157,029.00 $459.00

450.41       SUPERPAVE BASE COURSE - 25.0 (SBC - 25.0)                                                      TON                 $100.000                1160                 570$173,000.00 450.41      SUPERPAVE BASE COURSE - 25.0 (SBC - 25.0)                                                                                               TON               $100.000               1165                570$173,510.00 $510.00

470.          HOT MIX ASPHALT BERM                                                                                       TON                 $262.000                    90                   50$36,769.08 470.          HOT MIX ASPHALT BERM                                                                                                                                 TON               $262.000                   90                  50$36,769.08 $0.00

702.          HOT MIX ASPHALT SIDEWALK                                                                                TON                 $225.000                  115                   64$40,142.42 702.          HOT MIX ASPHALT SIDEWALK                                                                                                                         TON               $225.000                 115                  64$40,142.42 $0.00

703.          HOT MIX ASPHALT DRIVEWAY                                                                               TON                 $225.000                    51                   26$17,350.20 703.          HOT MIX ASPHALT DRIVEWAY                                                                                                                         TON               $225.000                   51                  26$17,350.20 $0.00

752.          TOPSOIL REHANDLED AND SPREAD                                                                       CY                     $30.000                  600                 100$21,000.00 752.          TOPSOIL REHANDLED AND SPREAD                                                                                                                 CY                    $30.000                 600                100$21,000.00 $0.00

765.          SEEDING                                                                                                               SY                       $2.260                3000                 500$7,910.00 765.          SEEDING                                                                                                                                                        SY                      $2.260               3000                500$7,910.00 $0.00

901.          4000 PSI 1.5 INCH, 565 CEMENT CONCRETE                                                          CY                   $850.430                    10                     2$10,205.16 -$10,205.16

910.          STEEL REINFORCEMENT FOR STRUCTURES                                                            LB                       $5.600                  175                   25$1,120.00 -$1,120.00

SUBTOTAL =         $3,207,800.70 SUBTOTAL =         $3,927,750.48 $719,949.78

CONTINGENCY  (20%) =   $641,560.14 CONTINGENCY  (10%) =   $392,775.05 -$248,785.09

TOTAL (Rounded to nearest 1,000)= $3,850,000.00 TOTAL (Rounded to nearest 1,000)= $4,321,000.00 $471,000.00




