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To:

Mr. Robert Gemma, PE, PLS
MetroWest Engineering, Inc.
75 Franklin Street
Framingham, MA 01702

From:

Chris Iannuzzi, PE, MA Certified Soil Evaluator (SE#2290)
Karlis Skulte, PE

Regarding:

Soil and Groundwater Investigation & Analysis
Village at Silver Hill
255 Merriam Street & 11 Hallett Hill Road, Weston, MA
EBI Project Number: 1615000003

EBI Consulting (“EBI”) has prepared this Memorandum summarizing the additional soil investigations performed on
June 30, 2016 in support of the proposed Village at Silver Hill development (the "Project") located on a 2.9-acre
parcel of land located at 255 Merriam Street and 11 Hallett Hill Road in Weston, Massachusetts (the “Site”).
As requested in the June 13, 2016 peer review letter issued by Mr. Gemma from MetroWest Engineering, Inc.,
additional soil investigations were performed to confirm the underlying soil conditions at three (3) locations where
stormwater management facilities are proposed: one (1) in the center of System 2D; one (1) in the center of
System 1D; and one (1) directly behind the existing house at 11 Hallet Hill Road (near System 3D). Additionally,
groundwater elevation readings were taken within the existing monitoring well on the 255 Merriam Street
property.

SOIL INVESTIGATION & ANALYSIS
Including the three (3) test pits performed on June 30, 2016, there has been an exhaustive soil investigation
program performed at the Site consisting of twenty-three (23) test pits performed since 2001. The investigations
include eight (8) deep test pit investigations performed in September 2015 by Northeast Geotechnical, Inc., with
two (2) deep borings where monitoring wells were installed, and twelve (12) additional test pits performed by
others between 2001 and 2013. All of the previous test pit investigations were performed by a Licensed Soil
Evaluator and witnessed by the Board of Health. Nine (9) of the test pits were performed in April and March,
which are within the period when high groundwater would be encountered, and no groundwater or
redoximorphic features were observed in any of these test pits. Furthermore, groundwater was not encountered
and there were no redoximorphic features observed in any of the twenty-three (23) test pits throughout the Site.
On June 30, 2016, three (3) deep hole test pits ranging in depths from 10 feet to 13 feet were excavated in the
locations requested by Mr. Gemma. A soil evaluation was performed by a Licensed Soil Evaluator (Mr. Chris
Iannuzzi, P.E.) to classify the underlying soil conditions and to verify the presence of any groundwater or
redoximorphic (“redox”) features within the sub-surface soil stratums. The test pits were also witnessed by Mr.
Gemma from MetroWest Engineering and Mr. Richard Sweeney, the Town of Weston Stormwater Engineer. The
soil profiles within the excavated test pits consisted of silt loam in the A and B horizons with coarse and fine sands
and some coarse sands and gravels located in the C horizon. Stormwater infiltration chambers are proposed to be
installed in the C horizon consisting of sand. Per the Massachusetts Stormwater Handbook, Table 2.3.3 1982
Rawls Rates, an infiltration rate of 8.27 inches per hour (in/hr) should be used in the hydrologic model where
proposed infiltration BMPs are underlain by sand. The infiltration rate for the proposed stormwater infiltration
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chambers in these locations was conservatively assumed to be 2.41 in/hr in order to allow for flexibility for the
design of the stormwater management system. However, based on the observed soils in the physical location and
elevation of the proposed stormwater infiltration BMPs, the analysis has been revised to reflect the appropriate
infiltration rates. No groundwater or redox features were observed in any of the test pits. Refer to the MassDEP
Forms for Soil Suitability Assessment for On-Site Sewage Disposal attached for reference.

GROUNDWATER INVESTIGATION & ANALYSIS
A groundwater reading was taken on June 30, 2016 at the monitoring well installed in Boring B-1 as part of the
investigation performed by Northeast Geotechnical, Inc. in 2015. The monitoring well was installed to a depth of
15.3 feet below ground surface, approximately 2.3 feet into bedrock located approximately 13 feet below ground
surface. No Groundwater was observed at the time of well installation in September 2015, but was observed at
approximately 13.5 feet below the top of the well on June 30, 2016. Based on the location and depth of the
monitoring well, it is possible that the water level reading approximately six (6) inches into the bedrock is a
localized condition due to perched stormwater that infiltrated down to the bedrock layer and collected in the
monitoring well embedded in the bedrock. However, in order to calculate a seasonal high depth to groundwater,
as requested by MetroWest Engineering, this elevation was conservatively used in the analysis as described below.
In Massachusetts, there are generally three acceptable means to determine the seasonal high groundwater on a
site: (1) Direct observation of standing water method, (2) Mottling (Redox) method, and (3) the Frimpter Method.
Below is a summary of the three (3) methods used to determine a probable seasonal high groundwater elevation
for the Site.
Direct Observation Method
Three (3) deep test pits were excavated on June 30, 2016 to depths ranging from 10 feet to 13 feet. No
standing or weeping water was observed in any of the pits. Additionally, twenty (20) previous test pits
performed throughout the Site were excavated to a depth of approximately 10-feet below the ground surface
and yielded no evidence of standing or weeping water. Nine (9) of the Test Pits were performed in March and
April, which are within the period when high groundwater would be encountered, and no groundwater was
observed in any of these test pits.
Mottling (Redoximorphic) Method
Mottling (redoximorphic features) form in soils that become saturated for prolonged periods, typically one to
two weeks during the growing season, and appear as brightly colored shades of orange, yellow, red, or gray.
No mottling or redoximorphic features were observed in any of the three (3) test pits excavated on June 30,
2016 or the twenty (20) previously performed test pits which were witnessed and the findings confirmed by
the Board of Health Agent.
Frimpter Method
The Frimpter Method analysis is typically utilized if test pits were not performed during the months where
high groundwater is anticipated (March-April) and an adjustment to observed groundwater outside this period
is required. At this Site, nine (9) test pits were performed in March and April, including the required test pits
within the footprint of the proposed primary septic leaching field, fully complying with MassDEP Title 5
requirements. Although not required for this Project, a Frimpter Method Analysis was performed at the
request of MetroWest Engineering.
The Frimpter Method is based on the assumption that water-level fluctuations at the Site are directly
correlated with water-level fluctuations at selected index observation wells. The analysis includes a
correlation of recorded historical and real time groundwater data taken at the index observation well to
conditions at the Site. Selection of the appropriate index well must consider wells with similar depths to
groundwater, wells that are located in closest proximity to the site, and wells that are located on similar
landforms. The index well selected for correlation was USGS well No. 421852071220501 in Wayland,
Massachusetts. The index well is in close proximity to the Site, is located on a terrace and has a very similar
depth to groundwater.
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A critical value in the calculation to determine the corresponding estimated groundwater elevation is the
selection of the SR value (range of anticipated water level fluctuation where site is located), as this is directly
proportional to the resulting estimated probable high groundwater on the site. The SR value identifies the
range of water level fluctuations that are exceeded at 5% of sites in Massachusetts based on the soil type and
landform of the Site. The Frimpter Method includes only two different soil types for analysis: tills, and sands
and gravels. The sands and gravels are further broken down by location and whether they are on terraces or
in valleys.
The range of documented water level fluctuations varies greatly within Sites that contain sands and gravels and
particularly between those on terraces versus landforms on valleys or valley flats. Figure 11 from the report
entitled "Probable High Ground-Water levels" by Michael Frimpter, dated March 1981 (the "Frimpter Report")
identifies that the Sites in Massachusetts with sands and gravels in terraces have water level ranges that vary
from approximately 3 feet to 10 feet. Approximately 5% of Sites containing sand and gravel on terraces have
water level ranges that exceed 10-feet (SR = 10.0). Figure 12 from the Frimpter Report identifies that Sites in
Massachusetts with sand and gravel in valley flats have water level ranges that vary from 2-feet to
approximately 4.3-feet. Approximately 5% of Sites containing sand and gravel in valley flats have water level
ranges that exceed 4.2-feet (SR=4.2). Figures 11 and 12 from the Frimpter Report are attached for reference
and the mathematical expression to determine the probable high water level at the Site (SH) is given by:
SH = SC - (SR / OWR ) x (OWC - OWMAX)
Where:
SH =

Probable high water level at the Site

SC =

Measured depth to water at the Site
13.5 ft (reading taken on June 30, 2016)

SR =

Range of water level where the Site is located.
10.0 ft (sands and gravels in terraces - Figure 11)
4.2 ft (sands and gravels in valley flats - Figure 12)

OWR =

Recorded upper limit of annual range of water level at the observation well which is
used to correlate with water levels at the Site.
3.7 ft (USGS well No. 421852071220501 - Wayland, MA)

OWC =

Measured depth to water in the observation well which is used to correlate with
water levels at the Site.
16.63 (USGS well No. 421852071220501 - Wayland, MA on June 309, 2016)

OWMAX = Depth to recorded maximum water level at the observation well which is used to
correlate with the water levels at the Site.
13.39 (USGS well No. 421852071220501 - Wayland, MA)
Since the SR value from Figure 11, "Probability of water-level range in sand and gravel on terraces", would yield
the most conservative adjustment, this calculation was evaluated first. Utilizing the corresponding SR value of
10.0, the resulting estimated depth to probable high water level (SH) would be approximately 4.8 feet from the
ground surface. This estimated depth of probable high water level is not consistent with the findings of the
test pit excavations in March 2001, which were performed adjacent to observation well B-1. There was no
observed groundwater or evidence of redox features in the excavations 10-ft below the ground surface.
Based on this physical evidence, the SH value based on utilizing the terrace landform classification does not
accurately represent the actual conditions on the Site.
In order to estimate the depth of probable high water level, the SR value from Figure 12, "Probability of waterlevel range in sand and gravel in valley flats" was then evaluated. Utilizing the S R value of 4.2 from Figure 12,
the resulting SH value is calculated to be 9.8 feet below the ground surface. This estimated depth of probable
high water level is consistent with the test pit excavations performed in March 2001 that were terminated at
the approximate depth of probable high water level as calculated above. No groundwater or evidence of
redox features were observed at depths of approximately 10 feet below the ground surface in these test pits,
indicating the groundwater levels do not rise above this level. The data from the index well also identifies a
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depth to groundwater of 16.63 feet at the index well on June 30, 2016, which is similar to the reading of 13.5
feet taken on the Site, and the historical data for the index well also indicates a groundwater fluctuation of 3.7
feet for the upper limit of annual range of water level, which is similar to the range of water levels (SR value of
4.2) used for the calculation showing a positive correlation between the index well and the Site.
The National Resource Conservation Service (NRCS) notes that term Valley Flat "can be generally applied
noncommittally to a flat surface that cannot be identified with certainty as a floodplain or terrace". Upon review of
the geologic landforms and surrounding topographic features, the Site is located near Stony Brook to the
north and Cherry Brook to the south and part of the larger Stony Brook watershed flowing to the southeast.
Considering the physical evidence from the previously performed test pits in the months of March and April,
and the geologic setting of the Site and the surrounding landforms, the SR value associated with sands and
gravels in valley flats is the most appropriate factor to use in the Frimpter Method calculation of probable high
water level.
Based on the considerations noted above and utilizing the Frimpter Method calculation, the estimated depth of
probable high water levels at the Site is approximately 9.8 feet from the ground surface. Given the number of
test pits performed at the Site, lack of observed groundwater or evidence of redoximorphic features at depths
ranging from 10 feet to 13 feet below the ground surface, utilizing this estimated depth to groundwater results
in a conservative design, exceeding the Title 5 and Massachusetts Stormwater Handbook requirements.
Attachments
 Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal
 Exhibit TP-1 - Proposed Test Pit Locations dated June 20, 2016
 Frimpter Analysis - Supporting Information
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USGS Current Conditions for USGS 421852071220501 MA-WKW 2 WAYLAND, MA
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values and topographic and lithologic settings.
Click here to view most recent monthly and daily groundwater levels (OWc
values for "Frimpter Method" estimates) and for monthly and historical statistics.
Available Parameters

Available Period

All 1 Available Parameters for this site


72019 Water level, depth L

2011-10-01 2016-07-26

Output format

Graph
Graph w/ stats
Graph w/o stats
Graph w/ (up to 3) parms
Table
Tab-separated
Tab-separated w/ meas
Days (0)

Summary of all available data for this site
Instantaneous-data availability statement

GO

-- or -Begin date
2016-06-30
End date
2016-06-30

Depth to water level, feet below land surface
Most recent instantaneous value: 17.06 07-26-2016 08:15 EDT

16.63

Add up to 2 more sites and replot for "Depth to water level, feet below land
surface"

http://waterdata.usgs.gov/nwis/uv?cb_72019=on&format=gif_default&site_no=42185207...

7/26/2016
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Lithology - SAND
Topographic setting - FLAT
Remarks - none
Period of record - HIGH (OWmax) 2.92, LOW 9.99, (OWr) 6.33
WAREHAM (WFW) 51
Start year of record - 1959
Land-surface elevation 21 ft, well depth 12.5 ft
Lithology - SAND
Topographic setting - TERRACE
Remarks - none
Period of record - HIGH (OWmax) 3.28, LOW 12.5 (dry), (OWr) 7.52
WAYLAND (WKW) 2 (real-time data since October 2010)
Start year of record - 1965
Land-surface elevation 157.75 ft, well depth 33.0 ft
Lithology - SAND
Topographic setting - TERRACE
Remarks - none
Period of record - HIGH (OWmax) 13.39, LOW 18.10, (OWr) 3.70
WEBSTER (WLW) 1
Start year of record - 1958
Land-surface elevation 500 ft, well depth 27.0 ft
Lithology - SAND
Topographic setting - HILLTOP
Remarks - none
Period of record - HIGH (OWmax) 10.28, LOW 17.91, (OWr) 6.50
WELLFLEET (WNW) 17 (real-time data since May 2012)
Start year of record - 1962
Land-surface elevation 19.10 ft, well depth 42.0 ft
Lithology - SAND
Topographic setting - VALLEY
Remarks - none
Period of record - HIGH (OWmax) 7.27, LOW 12.75, (OWr) 4.63
WENHAM (WPW) 76 (real-time data since May 2012)
Start year of record - 1965
Land-surface elevation 60 ft, well depth 22.0 ft
Lithology - SAND
Topographic setting - VALLEY
Remarks - none
Period of record - HIGH (OWmax) 0.39, LOW 4.65, (OWr) 3.83
WEST BOYLSTON (WSW) 26 (real-time data since May 2012)
Start year of record - 1995
Land-surface elevation 485 ft, well depth 16.8 ft
Lithology - SAND
Topographic setting - HILLSIDE

http://ma.water.usgs.gov/current_cond/wy14_wellstats.html
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