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Dear Paul: 
 
This data report transmits the subsurface information obtained from thirteen (13) test pit 
explorations and ten (10) stormwater infiltration tests performed by Sanborn, Head & 
Associates, Inc. (Sanborn Head) on October 3 and 4, 2012 and November 6, 2012 at the 
proposed University Station site off of University Avenue in Westwood, Massachusetts.  
 
Project Description 
 
We understand the proposed project involves construction a number of subsurface 
stormwater infiltration chambers below the proposed parking lot surfaces along University 
Avenue.  According to Tetra Tech, the proposed bottom elevation of the stormwater 
chambers is approximately El. 47 feet.  A site plan is provided on Figure 1 that shows the 
approximate locations of the proposed infiltration stormwater chambers. 
 
Test Pit Explorations 
 
On October 3 and 4, 2012 and November 6, 2012, Sanborn Head observed the excavation of 
thirteen (13) test pits (designated TP-SH-401 through TP-SH-413) at the approximate 
locations shown on Figure 1.  Each of the test pits were excavated to a depth of 
approximately 12 to 16 feet by J. D’Amico, Inc. (JDA) of Randolph, Massachusetts.  The test 
pits were observed and logged by Luke Norton of Sanborn Head, a Soil Evaluator certified 
by the Commonwealth of Massachusetts.   
 
Attachment A includes test pit logs prepared by the Soil Evaluator from Sanborn Head.  
These logs identify the observed thickness of surface fill materials where applicable, the 
hydrologic soil group of natural soils observed, textural soil classifications in accordance 
with U.S. Natural Resources and Conservation Service (NRCS) methodologies, and field 
observations regarding depth to groundwater, or evidence of seasonal high groundwater 
table (such as redoximorphic features, or mottling), if any. 
 
The ground surface elevations at the test pit locations were estimated by Sanborn Head by 
interpolation between topographic contours provided by Tetra Tech and dated April 19, 
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2007 and are referenced to the North American Vertical Datum of 1988 (NAVD88).  An 
attempt has been made to account for the changes in ground surface elevation due to the 
recent construction activity at the site; however the ground surface elevations provided on 
the logs should be considered approximate. 
 
Subsurface Conditions 
 
In the proposed southern infiltration area, at the former 245 University Avenue property, 
test pits TP-SH-401 and TP-SH-402 encountered an approximately 2.5 to 4-foot thick fill 
layer.  In TP-SH-401, the fill was underlain by an approximately 3.5-foot thick buried 
subsoil and organic layer which should be considered unsuitable as a receiving layer for 
stormwater infiltration.  TP-SH-401 and SH-TP-402 were terminated in natural sand and 
gravel deposits at depths of 16 and 12 feet, respectively.  The sand and gravel deposits 
generally consist of fine to coarse sand with significant amounts of gravel and varying 
amounts of cobbles. 
 
In the proposed southern infiltration area, at the former 201 University Avenue property, 
test pits TP-SH-403, TP-SH-410, and TP-SH-411 encountered an approximately 1 to 2-foot 
thick fill layer, underlain by natural outwash sand deposits.  The outwash sands generally 
consist of fine to medium and with varying amounts of silt.  The test pits were terminated 
in the outwash sand deposits at a depth of 12 feet. 
 
In the proposed central infiltration area, at the former 145 University Avenue property, test 
pits TP-SH-404 and TP-SH-405 encountered a 4 to 4.5-foot thick fill layer and/or buried 
subsoil layer, underlain by glacial till.  The glacial till generally consists of fine to coarse 
sand with varying amounts of silt, gravel, and cobbles.  Test pits TP-SH-406, TP-SH-409, 
and TP-SH-412 encountered an approximately 4 to 7.5-foot thick fill layer and/or buried 
subsoil layer, underlain by natural sand and gravel deposits.  Additionally, test pits TP-SH-
407 and TP-SH-408 encountered 2.5 to 4.5-foot thick fill layers, underlain by outwash sand 
deposits.  The test pits were terminated in a natural soil stratum at a depth of 12 feet. 
 
In the proposed northern infiltration area, at the former 75 University Avenue property, 
test pit TP-SH-413 encountered approximately 9 feet of fill consisting of soil mixed with 
recycled crushed concrete, underlain by natural outwash sand deposits.  TP-SH-413 was 
terminated in the outwash sand deposits at a depth of 14.5 feet.  It should noted that 
stormwater should not be infiltrated into the fill material at this location in order to comply 
with the 2008 Massachusetts Stormwater Handbook.  The fill could be removed and 
replaced with suitable fill and/or the infiltration structure could be installed into the 
natural soils.   

 
A total of eleven (11) ground water measurement rounds were completed at the project 
site in 2006 and 2007.  The highest and lowest observed groundwater elevations during 
this time are shown on Figure 1.  Historically, groundwater elevations across the proposed 
stormwater chamber locations have been encountered between El. 44 feet (at the former 
245 University Avenue property) and El. 30 feet (at the former 75 University Avenue 
property).  Provided the existing conditions are similar to those observed in 2006 and 
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2007, groundwater should be between 3 and 17 feet below the proposed bottom elevation 
of the infiltration stormwater chambers.  
 
During the recent test pit excavation, water was observed seeping into test pits TP-SH-404 
and TP-SH-405 above the glacial till; however, a temporary construction stormwater basin 
is located in close proximity to both test pits.  We believe the water observed in these two 
test pits is not an indication of actual groundwater, but is due to the temporary water 
storage within the stormwater basin.  Further, no visual evidence of seasonal high 
groundwater was observed in the test pits.  
 
Stormwater Infiltration Tests 
 
Sanborn Head performed ten (10) falling-head permeameter tests at the locations and 
depths noted in the tables below.  The falling-head permeameter tests were completed in 
general accordance with ASTM D5126-90 (2004) “Standard Guide for Comparison of Field 
Methods for Determining Hydraulic Conductivity in the Vadose Zone”.  This test method is 
considered a “Dynamic Field” method as described in the Massachusetts Stormwater 
Handbook (2008) for assessing the saturated hydraulic conductivity of the soil.  
 
The falling-head permeameter tests were performed by excavating a test pit to a prescribed 
depth, then making an excavation by hand to install a 4-inch diameter standpipe 
approximately 6 to 12 inches into the receiving layer soil.  The annulus space between the 
outside of the standpipe and the formation soil was sealed with hydrated bentonite. The 
standpipe was filled with a column of water with initial heights between 16 and 24 inches. 
The rate of head drop was measured and recorded over time for two to three trials using a 
water level pressure transducer.  The falling head data were analyzed using the Hvorslev 
(1951) Method – “Basic Time Lag, Falling Head Permeability, Flush Bottom in Uniform Soil” 
to estimate the measured hydraulic conductivity of the soil.  The measured hydraulic 
conductivity from the test was taken as the average of the three trials, or the last trial, 
whichever was less.  In accordance with the Massachusetts Stormwater Handbook (2008), 
the design hydraulic conductivity from a dynamic test should be 50 percent of the field 
measured hydraulic conductivity. 
 
Attachment B includes the falling-head permeameter test logs for each test and a summary 
table of the test results is shown on Figure 1. 

 
There were no falling-head permeameter tests performed in the glacial till encountered in 
TP-SH-404 or TP-SH-405.  Based on our experience, the glacial till soils at the site generally 
exhibit poor-drainage and should be considered Hydrologic Soil Group, Class D soils. 
 
Soil Laboratory Tests 
 
Bulk soil samples were collected by Sanborn Head at the depth and location of each of the 
ten falling head permeameter tests.  Two samples were selected for soil laboratory testing; 
one sample considered representative of the natural outwash sand deposits and taken from 
TP-SH-303, and the other sample considered representative of the natural sand and gravel 
deposits and taken from TP-SH-306.  These two samples were delivered to GeoTesting 
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Express of Acton, Massachusetts for grain size distribution tests (ASTM D422).  The results 
of these tests were used to support the textural soil classifications noted on the test pit logs 
and to corroborate the results of the falling head permeameter tests. The laboratory 
reports are provided in Attachment C. 
 
We trust this data report meets the current needs of the project.  If you should have any 
questions, please call. 
 
Very truly yours,  
SANBORN, HEAD & ASSOCIATES, INC. 

    
Luke Norton 
Senior Project Engineer 
 

Vernon R. Kokosa, P.E. 
Principal/Vice-President 
 

LDN/VRK/SSS: ldn 
 
Encl. Figure 1 – Site Plan 
 Attachment A - Test Pit Logs (TP-SH-401 through TP-SH-413) 
 Attachment B – Falling-Head Permeameter Test Logs 
 Attachment C – Soil Laboratory Reports   
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ATTACHMENT A 
 

TEST PIT LOGS 
  



Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-401

Depth Color Percent Gravel Cobbles

Additional Notes:  

1. Organic layer contained common stumps and organic root material.

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: 

Overcast, Showers - 60°F

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

0-4 Asphalt -- -- -- --

± 53.0

Location (Identify on site Plan):

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

-- -- -- -- --

Coarse Fragments 

(% by Volume)
Soil    

Structure

Soil 

Consistence 

(Moist)

Other

Gravelly Fine to 

Coarse Sand
20 10 Structureless Friable4-50 Fill 10 YR 6/3 -- -- --

Loamy Sand 10 <5
Weak 

Subangular
Friable50-68 BB 7.5 YR 5/6 -- -- --

Hemic Sandy 

Loam
10 5 Massive Friable 168-90 OB 10 YR 2/1 -- -- --

Gravelly Fine to 

Coarse Sand
15 -- Single Grain Loose90-192 C1 10 YR 7/3 -- -- --

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

>192"

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

08:30 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-402

Depth Color Percent Gravel Cobbles

Additional Notes:  

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

Single Grain Loose48-144 C2 10 YR 6/4 -- -- --
Very Gravelly Fine to 

Coarse Sand
40 20

5-31 Fill 10 YR 6/3 -- --

31-48 C1 7.5 YR 6/4 -- -- --
Gravelly Fine to 

Coarse Sand
30 10

--
Gravelly Fine to 

Coarse Sand
20 10 Structureless Friable

Single Grain Loose

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-5 Asphalt -- -- -- -- --

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

-- -- -- --

± 53.0 Overcast, Showers - 60°F

Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

09:30 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-403

Depth Color Percent Gravel Cobbles

Additional Notes:  

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

10-144 C1 10 YR 7/1 -- -- -- Silt Loam <5 -- Loose Friable

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-10 Fill 10 YR 5/2 -- -- -- Loamy Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

10 -- Structureless Friable

± 52.0 Overcast, Showers - 60°F

Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

10:40 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-404

Depth Color Percent Gravel Cobbles

Additional Notes:  

1. Water observed weeping into test pit at organic layer; construction stormwater basin approximately 10-15 feet east of test pit.

Groundwater Observed: Yes ~45" No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

45-54 OB 10 YR 2/1 52-54 7.5 YR 5/8 1

54-144 C1 10 YR 6/2 -- -- --
Gravelly Fine to 

Coarse Sand
30 15

30
Gravelly Loamy 

Sand
20 <5 Subangular Friable

Single Grain Friable

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-45 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

30 15 Structureless Friable

± 52.0 Overcast, Showers - 60°F

Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

11:00 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-405

Depth Color Percent Gravel Cobbles

Additional Notes:  

1. Water observed weeping into test pit near top of glacial till layer; construction stormwater basin approximately 30 feet southeast of test pit.

Groundwater Observed: Yes ~86-90" No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

48-78 C1 10 YR 6/1 -- --

78-144 CD 10 YR 6/2 -- -- --
Gravelly Loamy 

Sand
20 5

--
Gravelly Loamy 

Sand
15 <5 Single Grain Loose

Massive
Friable;             

Firm in Place
1

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-48 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 <5 Structureless Friable

± 53.0 Overcast, Showers - 60°F

Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

12:00 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-406

Depth Color Percent Gravel Cobbles

Additional Notes:  

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

Single Grain Loose78-144 C1 10 YR 4/2 -- -- --
Very Gravelly Fine to 

Coarse Sand
45 15

54-75 Fill 10 YR 6/2 -- --

75-78 BB 10 YR 5/6 -- -- --
Gravelly Loamy 

Sand
15 <5

--
Gravelly Loamy 

Sand
20 10 Structureless Friable

Weak 

Subangular
Friable

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-54 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 10 Structureless Friable

± 54.0 Overcast, Showers - 60°F

Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

13:15 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-407 

Depth Color Percent Gravel Cobbles

Additional Notes:  

1. Redoximorphic features not indicative of seasonal high groundwater due absence of consistent concentrations and depletions and no observation

    of groundwater at full excavation depth.

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

30-84 C1 10 YR 7/1 60-75 7.5 YR 7/8 1

84-144 C2 10 YR 5/2 -- -- --
Very Gravelly Fine to 

Coarse Sand
35 10

15 Silt Loam <5 -- Single Grain Loose

Single Grain Loose

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-30 Fill 10 YR 6/2 -- -- -- Loamy Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

10 <5 Structureless Friable

± 52.0 Overcast - 60°F

Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/04/2012 

8:00 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-408 

Depth Color Percent Gravel Cobbles

Additional Notes:  

1.  4-inch, grey PVC conduit encountered at a depth of approximately 5 feet.  24-inch RCP pipe encountered at a depth of approximately 5.5 feet.

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

47-53
Buried 

Asphalt
-- -- --

53-144 C1 10 YR 7/2 -- -- -- Silt Loam <5 --

-- -- -- -- -- --

Single Grain Loose 1

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-47 Fill 10 YR 6/3 -- -- -- Loamy Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 15 Structureless Friable

± 55.0 Overcast - 60°F

                                              Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/04/2012 

8:40 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-409 

Depth Color Percent Gravel Cobbles

Additional Notes:  

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

63-90 Fill 10 YR 6/3 -- --

90-144 C1 10 YR 4/2 -- -- --
Very Gravelly Fine to 

Coarse Sand
45 15

--
Gravelly Loamy 

Sand
20 10 Structureless Friable

Single Grain Loose

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-63 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 15 Structureless Friable

± 55.0 Overcast, Showers - 60°F

                                              Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

10/03/2012 

14:00 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-410 TP-SH-410

Depth Color Percent Gravel Cobbles

Additional Notes:  

1. Redoximorphic features not indicative of seasonal high groundwater due absence of consistent concentrations and depletions and no observation

    of groundwater at full excavation depth.

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

22-52 C1 10 YR 7/1 22-52 7.5 YR 5/8 1

52-144 C2 10 YR 6/1 -- -- --
Gravelly Loamy 

Sand
20 5

10 Silt Loam <5 -- Single Grain Friable

Single Grain Friable

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-22 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 10 Structureless Friable

± 53.5 Sunny - 40°F

                                              Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

11/06/2012 

8:00 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-411 TP-SH-411

Depth Color Percent Gravel Cobbles

Additional Notes:  

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

24-34 Bw 10 YR 5/6 -- --

34-144 C1 10 YR 7/1 -- -- -- Silt Loam <5 --

-- Sandy Loam 5 -- Single Grain Friable

Single Grain Loose

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-24 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 <5 Structureless Friable

± 54 Sunny - 40°F

                                              Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

11/06/2012 

7:30 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-412 TP-SH-412

Depth Color Percent Gravel Cobbles

Additional Notes:  

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: >144"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

48-144 C1 10 YR 4/2 -- -- --
Gravelly Fine to 

Coarse Sand
30 5 Single Grain Loose

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-48 Fill 10 YR 6/3 -- -- --
Gravelly Loamy 

Sand

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

20 10 Structureless Friable

± 56 Sunny - 40°F

                                              Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

11/06/2012 

11:00 
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Test Pit Logs

Site Location: Date:

Site Address: Time:

Project No.:

Ground Surface Elev. (ft): Weather :

Deep Hole Number:  TP-SH-413 TP-SH-413

Depth Color Percent Gravel Cobbles

Additional Notes:  

1. Fill composed primarily of crushed concrete and recycled demolition debris (brick, rebar, etc.).

2. Redoximorphic features not indicative of seasonal high groundwater due absence of consistent concentrations and depletions and no observation

    of groundwater at full excavation depth.

Groundwater Observed: No No No

Estimated Depth to Seasonal High Ground Water: 

± 57 Sunny - 40°F

                                              Location (Identify on site Plan):

University Station Client Name:  

University Avenue, Westwood, MA Client Address:

2707.07  

Soil    

Structure

Soil 

Consistence 

(Moist)

Other

0-108 Concrete    Fill 10 YR 5/1 -- -- --
Soil Component 

Sandy Loam

Depth 

(inches)

Soil Horizon 

or Layer

Soil Matrix 

Color        

(Moist)

Redoximorphic Features Soil Texture 

(NRCS)

Coarse Fragments 

(% by Volume)

15 70 Structureless Loose 1

108-116 C1 10 YR 4/4 108-116 5 YR 5/6 2

116-174 C2 10 YR 6/1 -- -- -- Silt Loam 10 --

30 Sandy Loam 15 <5 Single Grain Loose

Single Grain Loose

>174"

If Yes; Depth Weeping from Pit Face: Standing Water in the Hole: 

DeLuca Hoffman Associates, Inc. 

778 Main Street 

South Portland, ME 04106 

(207) 775-1121 

1420 

10/20/2010 Westwood Marketplace Holdings, LLC 

One Wells Avenue, Newton, MA 

11/06/2012 

13:00 
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ATTACHMENT B 
 

FALLING-HEAD PERMEAEMETER TEST LOGS 
  



Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
33.4 28.7 25.1 29.1

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Depth (in.): 96

Project Name: University Station Start Date: 10/3/2012

Project Location: Westwood, MA Finish Date: 10/3/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-401

Approximate Ground Surface Elev. (ft.): 53.0

Test Elev. (ft.): 45

25.1

12.5

Yes X Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
76.5 57.5 40.0 58.0

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Elev. (ft.): 48.5

40.0

20.0

Test Depth (in.): 54

Project Name: University Station Start Date: 10/4/2012

Project Location: Westwood, MA Finish Date: 10/4/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-402

Approximate Ground Surface Elev. (ft.): 53.0

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
1.6 0.9 1.2

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Depth (in.): 30

Project Name: University Station Start Date: 10/4/2012

Project Location: Westwood, MA Finish Date: 10/4/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-403

Approximate Ground Surface Elev. (ft.): 52.0

Test Elev. (ft.): 49.5

0.9

0.4

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
198.9 177.1 160.6 178.9

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Depth (in.): 84

Project Name: University Station Start Date: 10/4/2012

Project Location: Westwood, MA Finish Date: 10/4/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-406

Approximate Ground Surface Elev. (ft.): 54.0

Test Elev. (ft.): 47.0

160.6

80.3

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
2.4 1.2 1.8

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Depth (in.): 60

Project Name: University Station Start Date: 10/4/2012

Project Location: Westwood, MA Finish Date: 10/4/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-407

Approximate Ground Surface Elev. (ft.): 52.0

Test Elev. (ft.): 47.0

1.2

0.6

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
1.1 0.9 1.0

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Depth (in.): 60

Project Name: University Station Start Date: 10/4/2012

Project Location: Westwood, MA Finish Date: 10/4/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-408

Approximate Ground Surface Elev. (ft.): 55.0

Test Elev. (ft.): 50.0

0.9

0.5

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
1.9 1.5 1.7

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Elev. (ft.): 49.0

1.5

0.7

Test Depth (in.): 54

Project Name: University Station Start Date: 11/6/2012

Project Location: Westwood, MA Finish Date: 11/6/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-410

Approximate Ground Surface Elev. (ft.): 53.5

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
1.3 1.1 1.2

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Elev. (ft.): 50.7

1.1

0.6

Test Depth (in.): 40

Project Name: University Station Start Date: 11/6/2012

Project Location: Westwood, MA Finish Date: 11/6/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-411

Approximate Ground Surface Elev. (ft.): 54.0

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
38.1 37.2 36.9 37.7

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Elev. (ft.): 51.5

36.9

18.5

Test Depth (in.): 54

Project Name: University Station Start Date: 11/6/2012

Project Location: Westwood, MA Finish Date: 11/6/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-412

Approximate Ground Surface Elev. (ft.): 56.0

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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Falling-Head Permeameter Test Log

Trial 1 Trial 2 Trial 3 Trial 4 Average

Trial Hydraulic 

Conductivity (in/hr):
0.7 0.6 0.6

Measured Hydraulic 

Conductivity (in/hr):
Design Hydraulic 

Conductivity (in/hr):

Test Elev. (ft.): 47.0

0.6

0.3

Test Depth (in.): 120

Project Name: University Station Start Date: 11/6/2012

Project Location: Westwood, MA Finish Date: 11/6/2012

Project No: 2707.07 Test Performed By: L. Norton 

Falling-Head Permeability Test Pit Number: TP-SH-413

Approximate Ground Surface Elev. (ft.): 57.0

Yes X 

Comments: 
1. The trial hydraulic conductivitiy is calculated using the Hvorslev (1951) Method - "Basic Time Lag, Falling Head Permeability, Flush Bottom 
in Uniform Soil".  
2. The measured hydraulic conductivity is calculated as the last trial hydraulic conductivity or the average hydraulic conductivity, whichever is 
lowest. 
2. The design hydraulic conductivity for the stormwater infiltration system is required to be one half of the measured infiltration rate 
according to the Commonwealth of Massachusetts Stormwater Handbook (2008). 
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ATTACHMENT C 
 

SOIL LABORATORY REPORTS 
































































