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CITY OF SOMERVILLE, MASSACHUSETTS 

Department of Purchasing 
JOSEPH A. CURTATONE 

MAYOR  

  

To: Prospective bidders IFB 16-68, Lincoln Park Renovation 

From: Alex Nosnik, Assistant Director, Purchasing 

Date: 3/15/2016 

 

Re: To provide additional information and to change the minimum quality requirements. 

 

Addendum No. 2 to IFB 16-68 

 

 

**PLEASE BE SURE TO ACKNOWLEDGE THIS ADDENDUM BELOW** 
 

Please acknowledge receipt of this Addendum by signing below and including this form in 

your bid package. Failure to do so may subject the proposer to disqualification.  

X
Name of  A uthorized S igna tory

Tit le  o f  A uthorized S igna tory

 
The City is issuing this addendum to IFB 16-68, Lincoln Park Renovation, to make the 

following changes: 
 

1. To provide additional information; please see Attachment 1 for the following: 

 Geotechnical Engineering Studies 

 Test Pit Report 

 Well Report 

 Soil Characterization Report Lincoln Park Community School 

 Geotechnical Engineering Report 

 Lincoln Park Irrigation Well Yield & Water Quality 

 

2. To Change the Minimum Quality Requirements 

DELETE current quality requirements form, in its entirety; 
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And, 

 

REPLACE with the following (modified sections are highlighted in yellow): 

 

 Yes No 

Has the contractor been established in this specified field for at 

least 5 years? 

  

Has the contractor successfully completed a minimum of three (3) 

similar sized Municipal (or similar; i.e., university or private 

school, etc.) Park projects ($4,500,000 - $5,000,000) within the 

past ten (10) years? 

  

Has the Contractor included a Health and Safety Plan with their 

bid documents? 

  

Can the contractor certify that all employees have successfully 

completed at least 10 hours of OSHA approved training in 

Construction Safety and Health? 

  

Optional: 

Vendor: Are you a State Office for Minority and Women Owned 

Business Assistance (SOMWBA) certified minority- or woman- 

owned business? 
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Attachment 1 

Various Reports and Studies (as referenced above) 
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100 Foxborough Blvd., Suite 250 
Foxborough, MA 02035 

 

tel: 508-698-3034     fax: 508-698-0843 
www.westonandsampson.com 

 

 

TO: Brandon Kunkel, Cheri Ruane 

FROM: Alyssa Peck, PE 

DATE: June 10, 2015 

SUBJECT: Lincoln Park – Test pit results 

 
Test pits were performed at Lincoln Park in Somerville, MA on June 9, 2015.  They were conducted to better 

understand the subsurface soil and drainage conditions, so that proper drainage systems can be provided for 

the renovation of the existing playground, playing fields, and basketball courts.  The proposed design 

includes a large U-12 playing field, a softball field, two basketball courts, new playground area, new 

sidewalks, a new closed drainage system, and several new site features and amenities.  The following is a 

brief summary of the test pit explorations.  Detailed test pit logs and photos are attached to this 

memorandum. 

 

Four (4) test pits were performed on the site.  Test pit 1 was located adjacent to the basketball courts, test pit 

2 was located in centerfield of the existing ballfield, and test pits 3 and 4 were in the western and eastern 

ends of the large soccer field, respectively.  The test pits were excavated to depths ranging from about 5.5 

feet to 7.5 feet below ground surface (b.g.s.).  All test pits had features that correlate with the poor drainage 

conditions in the existing fields. 

 

Test pits 1 and 2 were similar, with a predominant clay component starting at a depth of about three feet 

b.g.s.  Groundwater was observed at 61 and 65 inches b.g.s.  Test pit 3 had a five inch thick clay layer at 

about two feet b.g.s. and a silt loam layer from about 3.5 feet b.g.s. to the bottom of the excavation.  No 

groundwater was observed, but mottles were present in the layers starting at 21 and 43 inches b.g.s.  Test pit 

4 had a 19 inch thick loam layer to a depth of about three feet b.g.s.  In contrast with the other three test pits, 

test pit 4 had a nearly 2.5 foot thick layer of medium sand starting at about 4 feet b.g.s.  There was standing 

groundwater at the bottom of the excavation (78 inches b.g.s.). 

 

A percolation test was done in test pit 1 to determine the infiltration rate of the soil.  The percolation hole was 

hand dug at a depth of 29 inches below ground surface.  After 77 minutes and a water elevation drop of only 

2.875 inches, the test was abandoned.  The estimated percolation rate using the obtained data was 26.78 

minutes per inch. 





TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 13.53

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE 61" (weeping)

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1. A percolation hole was dug at 29" to a depth of 14"

Time @ 12" = 10:57 am WESTON & SAMPSON

Time @ 9 1/8 " = 12:14 pm ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

Dark brown gravelly loamy sand

Dark brown sandy loam

Estimated perc rate = 26.78 min/in

Light brown clay loam

Gravelly coarse sand

Dark brown gravelly sandy loam, trace clay

Blueish grey gravelly clay loam

74"

(brick pieces, metal, cobbles, misc. debris)

Dark brown gravelly sandy loam

32"

- End of Exploration -

TP - 1

36"

46"

5"

25"

Lincoln Park / 2150034

Somerville, MA

12"

TP - 1

City of Somerville

The City

A. Peck

 



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 13.53

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE 61" (weeping)

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

 

Lincoln Park / 2150034

Somerville, MA TP - 1

City of Somerville

The City

A. Peck

TP - 1



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 14.40

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE 65" (standing)

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1. Miscellaneous debris in most layers.

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

Blueish grey gravelly clay loam

Dark brown clay loam

Blueish grey clay

TP - 2

- End of Exploration -

44"

Dark brown gravelly sandy loam

Dark brown gravelly sandy loam, very firm in place

53"

32"

65"

12"

 

5"

Dark brown sandy loam

Lincoln Park / 2150034

Somerville, MA TP - 2

City of Somerville

The City

A. Peck



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 14.40

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE 65" (standing)

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

1. Miscellaneous debris in most layers.

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

TP - 2

City of Somerville

The City

A. Peck

 

Lincoln Park / 2150034

Somerville, MA

TP - 2



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 15.03

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

(some gravel, broken brick pieces)

Grey (w/ mottles) clay

Dark brown gravelly loamy sand, very firm in place

Grey (w/ mottles) silt loam

74"
- End of Exploration -

TP - 3

32"

Dark brown loamy sand, with some clay and pockets of crushed brick

43"

21"

26"

 

Dark brown sandy loam

5"

Dark brown sandy loam, very firm in place

Lincoln Park / 2150034

Somerville, MA TP - 3

City of Somerville

The City

A. Peck



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 15.03

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE -

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

Lincoln Park / 2150034

Somerville, MA TP - 3

City of Somerville

The City

A. Peck

 

TP - 3



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 14.10

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE 78" (standing)

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

Dark brown sandy loam, with some clay

Light brown loam

Dark brown gravelly sandy loam, firm in place

Grey very fine sandy loam, with some clay
- End of Exploration -

TP - 4

Medium sand

75"

78"

37"

46"

Dark brown sandy loam

5"

18"

Lincoln Park / 2150034

Somerville, MA TP - 4

City of Somerville

The City

A. Peck

 



TEST PIT LOG
PROJECT NAME/NO. TEST PIT NUMBER

LOCATION

CLIENT GROUND SURFACE

CONTRACTOR FOREMAN: ELEVATION 14.10

OBSERVED BY DATE 6/9/15 DEPTH TO GROUNDWATER BELOW

CHECKED BY DATE SURFACE 78" (standing)

DEPTH BELOW

GROUND TEST PIT DIAGRAM AND SOIL DESCRIPTION

SURFACE (in.)

NOTES:   TEST PIT NUMBER

WESTON & SAMPSON

ENGINEERS, INC.

Z:\MA-Boston-Projects\Somerville, MA\Lincoln Park\Test Pits\[Test pit logs.xls]TP-4 pic

Lincoln Park / 2150034

Somerville, MA TP - 4

City of Somerville

The City

A. Peck

 

TP - 4



Soil Map—Middlesex County, Massachusetts
(Lincoln Park, Somerville, MA)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2015
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Middlesex County, Massachusetts
Survey Area Data:  Version 14, Sep 19, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Aug 10, 2014—Aug
25, 2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Soil Map—Middlesex County, Massachusetts
(Lincoln Park, Somerville, MA)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2015
Page 2 of 3



Map Unit Legend

Middlesex County, Massachusetts (MA017)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

602 Urban land 27.4 17.0%

603 Urban land, wet substratum 26.9 16.7%

626B Merrimac-Urban land complex,
0 to 8 percent slopes

104.4 64.8%

627C Newport-Urban land complex, 3
to 15 percent slopes

2.4 1.5%

Totals for Area of Interest 161.0 100.0%

Soil Map—Middlesex County, Massachusetts Lincoln Park, Somerville, MA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2015
Page 3 of 3



Middlesex County, Massachusetts

626B—Merrimac-Urban land complex, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9957
Elevation: 0 to 2,100 feet
Mean annual precipitation: 45 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Merrimac and similar soils: 40 percent
Urban land: 40 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the

mapunit.

Description of Urban Land

Setting
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Excavated and filled land

Description of Merrimac

Setting
Landform: Terraces, plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Friable loamy eolian deposits over loose sandy

glaciofluvial deposits derived from granite and gneiss

Typical profile
H1 - 0 to 9 inches: fine sandy loam
H2 - 9 to 18 inches: gravelly sandy loam
H3 - 18 to 26 inches: very gravelly loamy coarse sand
H4 - 26 to 33 inches: stratified extremely gravelly coarse sand
H5 - 33 to 65 inches: stratified gravelly coarse sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00

to 6.00 in/hr)

Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex County,
Massachusetts

Lincoln Park, Somerville, MA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2015
Page 1 of 2



Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A

Minor Components

Sudbury
Percent of map unit: 10 percent
Landform: Terraces, plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear
Across-slope shape: Concave

Windsor
Percent of map unit: 5 percent
Landform: Deltas, terraces, flats
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Convex

Hinckley
Percent of map unit: 5 percent
Landform: Ridges, eskers, terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex

Data Source Information

Soil Survey Area:  Middlesex County, Massachusetts
Survey Area Data:  Version 14, Sep 19, 2014

Map Unit Description: Merrimac-Urban land complex, 0 to 8 percent slopes---Middlesex County,
Massachusetts

Lincoln Park, Somerville, MA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2015
Page 2 of 2

























































































































































































































































































































Five Centennial Drive 
Peabody, MA 01960-7985 

tel: 978-532-1900   fax: 978-977-0100 
www.westonandsampson.com 

TO: Cheri Ruane, Brandon Kunkel 

FROM: Kevin MacKinnon, PG, PH-GW 

DATE: 11/19/15 

SUBJECT: Lincoln Park Irrigation Well Yield & Water Quality 

On November 3rd, 2015, Tom Hydro of Weston & Sampson conducted a step-rate pumping test on a 6-inch 
bedrock well located in Lincoln Park in Somerville, MA. The objective of the test was two-fold, to identify the safe 
yield of the well and to determine if the water quality was suitable for irrigating natural turf fields and/or  cooling 
artificial turf.  

Background 
In 2007, the City of Somerville undertook a project to convert a previously drilled geothermal test borehole into a 
bedrock irrigation well for the purpose of watering the soccer field and surrounding ground cover behind the Dr. 
Albert F. Argenziano School at Lincoln Park.  The project included removal and disposal of the geoloop and 
grout, flush out, development and testing of the bedrock well and the installation of a submersible well pumping 
system.  The finished well was originally drilled to a depth of 300-feet, but an apparent partial collapse of the 
bedrock structure resulted in an obstruction at a reported depth of 187-feet.  Upon completion of the testing 
procedures the permanent well pump was installed to an approximate depth of 150-feet +/- and the wellhead 
completed with the installation of a vault that houses the well, discharge piping and electrical controls. 
Historical operation of the well has been sporadic primarily due to repeated failures and faulting of the electrical 
controls.  Over time it was determined that the damp environment of the vault enclosure was the main 
contributing factor to the performance issues with the controls.  A local service firm has been used to inspect and 
remedy the controls issues and since the last service call in the early spring the system has been performing well 
throughout the summer of 2015.  During this time the well yield has reportedly been sufficient to satisfy the 
system demands with no excessive dewatering of the well observed. 

While the well water was originally also used to water the bedded plantings next to the school, this practice was 
discontinued due to a stubborn residue that was being deposited on the building exterior and classroom 
windows. 

Work Completed 
As part of the proposed upgrades to the soccer field at the Lincoln Park facility, Weston & Sampson has been 
asked to assist the City in evaluating the current condition of the irrigation to determine its suitability for long term 
use for continued irrigation and field temperature control. While there were preliminary reports of the well being 
dewatered by the pumping activities and the presence of a white colored residue on surfaces following irrigation, 
observations made by City DPW personnel deny both assertions. 

In order to confirm the short term production capacity of the existing irrigation well, a step-rate pumping  test was 
conducted on the well using the existing submersible well pumping equipment.  For this testing the well 



Page 2

discharge was directed from wellhead piping through a hose and discharged to waste on site into a storm drain.  
Flow measurements were made by timing the flow into a 5-gallon pail and water level measurements throughout 
the testing period would be taken using an electric tape.  The test was conducted for a period of up to 4-hours by 
a W&S Technician.  Immediately prior to shutdown of the testing, a water sample was collected for analysis to 
obtain a current water chemistry profile.  This information was compared to the water chemistry report from the 
initial testing procedures from May of 2007.   

Step-Rate Pumping Test 
A step rate pumping test was conducted on November 3, 2015 in an effort to evaluate well efficiencies of the 
irrigation well at various pumping rates.  The step-rate pumping test was conducted at one 120 minute step and 
two 60 minute steps at rates of 60, 73, and 85gallons per minute (gpm). The final rate of 85 gpm was the highest 
rate possible for the existing pump installed in the well.  The following table summarizes the results of the step-
rate pumping test in terms of pumping rate (Q), drawdown (s), and specific capacity (Q/s). 

Table 1: Step Rate Pumping Test Results 
Step Q (gpm) s (ft) Q/s (gpm/ft) 

1 60 49.30 1.22 
2 73 64.03 1.14 
3 85 80.78 1.05 

As is shown by the table and graphics (Figure A-1) provided herein of this memo, minimal efficiency losses were 
realized at the higher pumping rates.  Additionally, extrapolation of this data was conducted to evaluate whether 
stabilization criteria may be met at the higher pumping rates.  This chart is also provided in Attachment A, as 
Figure A-2. 

Finally, a summary of the well specifications, pumping test data, and results is provided below in Table 2.  

Table 2: Pumping Test Data Summary and Safe Yield Calculation 

As shown in Table 2, the safe yield of the well is conservatively estimated to be approximately 98 gallons per 
minute. 

Specifications Calculation Variables

Well Diameter 6 inches Specific Capacity (Pumping Test) 1.05 gpm/ft
Well Depth 300 feet Specific Capacity (180-Day Drawdown) 0.94 gpm/ft

Safety Factor 10 feet
Pump Intake Depth 120.0 feet btc Available Drawdown (Pumping Test) 103.65 feet

Pumping Test Data Results

Static Water Level 6.35 feet Safe Yield (Calculated Specific Capacity) 109 gpm
Final Pumping Rate 85 gpm Safe Yield (180-day Specific Capacity) 98 gpm
Pumping Water Level 87.13 feet
Maximum Drawdown 80.78 feet
180-Day Drawdown 90.06 feet

Well Specifications, Pumping Test Data, and Results
Lincoln Park Irrigation Well



Page 3

Water Quality 
Water quality sampling was conducted at the beginning and end of the pumping test described above.  The 
intent was to a) verify the water quality was acceptable for irrigating natural turf and nearby gardens within the 
park and b) for cooling of an artificial turf field.  The sample results are attached as Attachment B of this memo.   

Since there are no regulated standards for irrigation water in Massachusetts, the results were compared to the 
drinking water standards.  The analysis revealed the following parameters above drinking water maximum 
contaminant levels (Table 3).   

Table 3: Water Quality Results from end of Pumping Test 

Parameter 
Result 
(mg/L) 

MCL 
(mg/L) 

Iron 0.47 0.3 
Manganese  0.057 0.05 
Sodium 197 20/250 * 
Chloride  257 250 
Total Dissolved Solids 664 500 

    * Massachusetts Guideline = 20, EPA = 250 

The only concern with respect to irrigation water was the elevated concentrations of sodium and chloride.  Plant 
roots absorb sodium and transport it to leaves where it can accumulate and cause injury to the plant.  
Additionally, a more common deleterious effect of sodium results from its effect on soil structure as it can cause 
deflocculation (breakdown) of soil clay particles, ultimately reducing the soil�s permeability.   The best indicator of 
sodium�s effect is a water�s Sodium Adsorption Ratio (SAR).  As a general rule, water with an SAR value below 3 
is considered safe for turf and other ornamental plants.  The SAR is calculated using the following formula:  

��� � ��
��	� 
��
/2

The results for the Lincoln Park well is 6.98, slightly elevated.   

Another parameters used to evaluate water quality data for the purpose of irrigating turf is the electrical 
conductivity (ECw), which is directly related to the salt content of the water.  This value can be derived from the 
Total Dissolved Solids (TDS) result with the following relationship?  

�	� �������� ��	640 � ��� ���� 


The results for the Lincoln Park well is 1.04 mmhos/cm, again slightly elevated.   

The results reveal slightly elevated levels of anions and cations that produce salts, which is not uncommon from 
a bedrock well in New England.  The water quality is favorable for use as irrigation water for turf fields, the nearby 
gardens and for use to cool artificial turf.   
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Figure A-1 
Lincoln Park Step Rate Pumping Test

(November 3, 2015)
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Lincoln Park Step Rate Pumping Test Extraploations

(November 3, 2015)
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Nashoba Analytical, LLC
31A Willow Road, Ayer MA 01432 Website: http://www.NashobaAnalytical.com

Tel: 978-391-4428 Fax: 978-391-4643  LabNumber: 161067
                       Use this number with all correspondence

Client:

ReportDate: 11/30/2015Weston and Sampson     
Five Centennial Drive 

Peabody, MA 01960-7985

Parameter Date of AnalysisResult MRLMethod

Certificate of Analysis

AnalystMCL

LLiinnccoollnn PPaarrkk WWeellll,, 229900 WWaasshhiinnggttoonn SStt..,, SSoommeerrvviillllee MMAA

Sampled: 11/3/2015 9:30:00 AM by Tom Hydro
-- SSttaarrtt--uupp SSaammppllee

0 11/3/2015 3:50:00 PM0Total Coliform Bacteria, /100ML MF-SM9222B M-MA11180/Absent

ND 11/5/20150.02Aluminum, MG/L EPA 200.7 M-MA11180.2

ND 11/13/20150.001Antimony, MG/L EPA 200.8 M-CT0080.006

ND 11/4/20150.001Arsenic, Total, MG/L SM 3113B M-MA11180.01

0.048 11/5/20150.001Barium, MG/L EPA 200.7 M-MA11182

ND 11/5/20150.001Beryllium, MG/L EPA 200.7 M-MA11180.004

ND 11/13/20150.001Cadmium, MG/L EPA 200.8 M-CT0080.005

26.2 11/5/20150.2Calcium, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/13/20150.001Chromium, MG/L EPA 200.8 M-CT0080.1

ND 11/5/20150.003Copper, MG/L EPA 200.7 M-MA11181.3

0.77# 11/5/20150.003Iron, MG/L EPA 200.7 M-MA11180.3

ND 11/4/20150.001Lead, MG/L SM 3113B M-MA11180.015

18.3 11/5/20150.1Magnesium, MG/L EPA 200.7 M-MA1118Not Spec

0.062# 11/5/20150.002Manganese, MG/L EPA 200.7 M-MA11180.05

ND 11/11/20150.0002Mercury, MG/L EPA 245.2 M-CT0080.002

ND 11/6/20150.002Molybdenum, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/5/20150.001Nickel, MG/L EPA 200.7 M-MA11180.1

12.7 11/5/20150.1Potassium, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/13/20150.005Selenium, MG/L EPA 200.8 M-CT0080.05

18.5 11/5/20150.25Silica as SiO2, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/5/20150.003Silver, MG/L EPA 200.7 M-MA11180.1

183 11/5/20150.2Sodium, MG/L EPA 200.7 M-MA1118See Note

0.098 11/5/20150.002Zinc, MG/L EPA 200.7 M-MA11185

162 11/3/20151Alkalinity, MG/L SM 2320B M-MA1118Not Spec

0.3 11/16/20150.1Bromide, MG/L EPA 300.0 M-MA1118Not Spec

10 11/3/20151Carbon Dioxide, MG/L SM 4500-CO2-C M-MA1118Not Spec

260# 11/3/20151Chloride, MG/L EPA 300.0 M-MA1118250

10 11/3/20150Color Apparent, CU SM 2120B M-MA111815

1318 11/3/20151Conductivity, UMHOS/CM SM 2510B M-MA1118Not Spec

Massachusetts Certified 
Laboratory #M-MA1118

David L. Knowlton 
Laboratory Director

MCL=Maximum Contaminant Level (EPA Limit), MRL = Minimum Reporting Level
Sodium Guidelines- Mass 20, EPA 250,  # = Result Exceeds Limit or Guideline

Page 1 of 2

ND = None Detected (<MRL),   * = Background Bacteria Noted



Nashoba Analytical, LLC
31A Willow Road, Ayer MA 01432 Website: http://www.NashobaAnalytical.com

Tel: 978-391-4428 Fax: 978-391-4643  LabNumber: 161067
                       Use this number with all correspondence

Client:

ReportDate: 11/30/2015Weston and Sampson     
Five Centennial Drive 

Peabody, MA 01960-7985

Parameter Date of AnalysisResult MRLMethod

Certificate of Analysis

AnalystMCL

LLiinnccoollnn PPaarrkk WWeellll,, 229900 WWaasshhiinnggttoonn SStt..,, SSoommeerrvviillllee MMAA

ND 11/12/20150.01Cyanide, MG/L SM 4500-CN-C,E M-CT0080.2

ND 11/3/20150.1Fluoride, MG/L EPA 300.0 M-MA11184

141 11/5/20151Hardness, Total, MG/L SM 2340B M-MA1118Not Spec

ND 11/3/20150.05Nitrate as N, MG/L EPA 300.0 M-MA111810

ND 11/3/20150.02Nitrite as N, MG/L EPA 300.0 M-MA11181

7.4 11/3/2015NApH, PH AT 25C SM 4500-H-B M-MA11186.5 - 8.5

110 11/3/20151Sulfate, MG/L EPA 300.0 M-MA1118250

672# 11/3/20151Total Dissolved Solids, MG/L SM 2540C M-MA1118500

4.8 11/3/20150.1Turbidity, NTU EPA 180.1 M-MA1118Not Spec

6.1 +/- 0.7 11/23/20153.0Gross Alpha, PCI/L EPA 900.0 KNL15

16.0 +/- 1.6 11/23/20152.4Gross Beta, PCI/L EPA 900.0 KNL

1510 11/4/2015100Radon, PCI/L EPA 913.0 M-MA07210000

Massachusetts Certified 
Laboratory #M-MA1118

David L. Knowlton 
Laboratory Director

MCL=Maximum Contaminant Level (EPA Limit), MRL = Minimum Reporting Level
Sodium Guidelines- Mass 20, EPA 250,  # = Result Exceeds Limit or Guideline

Page 2 of 2

ND = None Detected (<MRL),   * = Background Bacteria Noted



Nashoba Analytical, LLC
31A Willow Road, Ayer MA 01432 Website: http://www.NashobaAnalytical.com

Tel: 978-391-4428 Fax: 978-391-4643  LabNumber: 161069
                       Use this number with all correspondence

Client:

ReportDate: 11/30/2015Weston and Sampson     
Five Centennial Drive 

Peabody, MA 01960-7985

Parameter Date of AnalysisResult MRLMethod

Certificate of Analysis

AnalystMCL

LLiinnccoollnn PPaarrkk WWeellll,, 229900 WWaasshhiinnggttoonn SStt..,, SSoommeerrvviillllee MMAA

Sampled: 11/3/2015 1:20:00 PM by Tom Hydro
-- SShhuutt--ddoowwnn SSaammppllee

0 11/3/2015 3:50:00 PM0Total Coliform Bacteria, /100ML MF-SM9222B M-MA11180/Absent

ND 11/5/20150.02Aluminum, MG/L EPA 200.7 M-MA11180.2

ND 11/13/20150.001Antimony, MG/L EPA 200.8 M-CT0080.006

ND 11/4/20150.001Arsenic, Total, MG/L SM 3113B M-MA11180.01

0.047 11/5/20150.001Barium, MG/L EPA 200.7 M-MA11182

ND 11/5/20150.001Beryllium, MG/L EPA 200.7 M-MA11180.004

ND 11/13/20150.001Cadmium, MG/L EPA 200.8 M-CT0080.005

26.3 11/5/20150.2Calcium, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/13/20150.001Chromium, MG/L EPA 200.8 M-CT0080.1

ND 11/5/20150.003Copper, MG/L EPA 200.7 M-MA11181.3

0.47# 11/5/20150.003Iron, MG/L EPA 200.7 M-MA11180.3

ND 11/4/20150.001Lead, MG/L SM 3113B M-MA11180.015

19.6 11/5/20150.1Magnesium, MG/L EPA 200.7 M-MA1118Not Spec

0.057# 11/5/20150.002Manganese, MG/L EPA 200.7 M-MA11180.05

ND 11/11/20150.0002Mercury, MG/L EPA 245.2 M-CT0080.002

ND 11/6/20150.002Molybdenum, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/5/20150.001Nickel, MG/L EPA 200.7 M-MA11180.1

12.9 11/5/20150.1Potassium, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/13/20150.005Selenium, MG/L EPA 200.8 M-CT0080.05

19.4 11/5/20150.25Silica as SiO2, MG/L EPA 200.7 M-MA1118Not Spec

ND 11/5/20150.003Silver, MG/L EPA 200.7 M-MA11180.1

197 11/5/20150.2Sodium, MG/L EPA 200.7 M-MA1118See Note

0.046 11/5/20150.002Zinc, MG/L EPA 200.7 M-MA11185

162 11/3/20151Alkalinity, MG/L SM 2320B M-MA1118Not Spec

0.3 11/16/20150.1Bromide, MG/L EPA 300.0 M-MA1118Not Spec

7.5 11/3/20151Carbon Dioxide, MG/L SM 4500-CO2-C M-MA1118Not Spec

257# 11/3/20151Chloride, MG/L EPA 300.0 M-MA1118250

5 11/3/20150Color Apparent, CU SM 2120B M-MA111815

1335 11/3/20151Conductivity, UMHOS/CM SM 2510B M-MA1118Not Spec

Massachusetts Certified 
Laboratory #M-MA1118

David L. Knowlton 
Laboratory Director

MCL=Maximum Contaminant Level (EPA Limit), MRL = Minimum Reporting Level
Sodium Guidelines- Mass 20, EPA 250,  # = Result Exceeds Limit or Guideline

Page 1 of 2

ND = None Detected (<MRL),   * = Background Bacteria Noted



Nashoba Analytical, LLC
31A Willow Road, Ayer MA 01432 Website: http://www.NashobaAnalytical.com

Tel: 978-391-4428 Fax: 978-391-4643  LabNumber: 161069
                       Use this number with all correspondence

Client:

ReportDate: 11/30/2015Weston and Sampson     
Five Centennial Drive 

Peabody, MA 01960-7985

Parameter Date of AnalysisResult MRLMethod

Certificate of Analysis

AnalystMCL

LLiinnccoollnn PPaarrkk WWeellll,, 229900 WWaasshhiinnggttoonn SStt..,, SSoommeerrvviillllee MMAA

ND 11/12/20150.01Cyanide, MG/L SM 4500-CN-C,E M-CT0080.2

ND 11/3/20150.1Fluoride, MG/L EPA 300.0 M-MA11184

146 11/5/20151Hardness, Total, MG/L SM 2340B M-MA1118Not Spec

ND 11/3/20150.05Nitrate as N, MG/L EPA 300.0 M-MA111810

ND 11/3/20150.02Nitrite as N, MG/L EPA 300.0 M-MA11181

7.4 11/3/2015NApH, PH AT 25C SM 4500-H-B M-MA11186.5 - 8.5

111 11/3/20151Sulfate, MG/L EPA 300.0 M-MA1118250

664# 11/3/20151Total Dissolved Solids, MG/L SM 2540C M-MA1118500

1.2 11/3/20150.1Turbidity, NTU EPA 180.1 M-MA1118Not Spec

6.3 +/- 0.7 11/23/20152.7Gross Alpha, PCI/L EPA 900.0 KNL15

14.5 +/- 1.6 11/23/20152.3Gross Beta, PCI/L EPA 900.0 KNL

1840 11/4/2015100Radon, PCI/L EPA 913.0 M-MA07210000

Massachusetts Certified 
Laboratory #M-MA1118

David L. Knowlton 
Laboratory Director

MCL=Maximum Contaminant Level (EPA Limit), MRL = Minimum Reporting Level
Sodium Guidelines- Mass 20, EPA 250,  # = Result Exceeds Limit or Guideline

Page 2 of 2

ND = None Detected (<MRL),   * = Background Bacteria Noted
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