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April 11, 2019

Riverside Developers USA, Inc.
299 Broadway, Suite 301
Brooklyn, NY 11201

Attn: Mr. Zelig Weiss

Re: Zero Drawdown Tolerance
376-378 Flushing Avenue

Brooklyn, NY
MRCE File 12904

Dear Mr. Weiss

We summarize herein our evaluation of the practicality of limiting groundwater
lowering (drawdown) beyond site boundaries to zero given the site subsurface
conditions and limitations in current construction technology.

Geologic Setting

The site subsurface profile consists of 5 to 15 feet of granular fill overlying
thick deposits of highly pervious glacial outwash sands. Borings made at the
site penetrated to depths of over 100 feet and did not encounter the bottom of
the outwash sands. Regional mapping of principal soil formations on Long
Island by the United States Geological Society (USGS) indicate that the
outwash sands are underlain by the Gardiners clay formation at depths of 110
to 125 feet. Groundwater is at a depth of only about 10 feet. The saturated
(water bearing) thickness of outwash sands at the site is thus estimated at
over 100 feet.

The combination of high permeability and thickness make the outwash sands
a prolific aquifer on Long Island. Most sands are more permeable in the
horizontal direction than in the vertical direction. However, experience has
shown that the horizontal and vertical permeability of the outwash sands are
near equal due to the uniformity in grain size of the sand. Excavations
penetrating below the groundwater table must therefore expect to pump
significant volumes of groundwater.

Construction Plans

The proposed building will include cellar space. Cellar construction requires
excavation to a depth of about 25 feet (Elev. -8), or about 12 feet below the
groundwater table. Temporary dewatering of the outwash sands is therefore
required to facilitate cellar construction.

The SOE plan currently calls for the installation of relatively impervious secant
pile walls installed around two sections of the excavation perimeter to a depth of
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about 40 feet, or about 15 feet below the excavation bottom, and the installation of a soldier beam and
lagging wall along the remaining sections (along Flushing Avenue and Little Nassau Street), to an equal
depth. MRCE has been asked to assume the SOE plan is revised so that secant pile walls are installed
around the entire perimeter, to the maximum practical depth, in an effort to achieve “hydraulic
containment,” and asked to evaluate the feasibility of achieving “zero drawdrown” at an approximate
distance of 150 feet beyond the perimeter. The perimeter secant walls will partially cutoff the lateral flow
of groundwater to the excavation. Wellpoints are planned for dewatering within the excavation with the
wellpoint tips maintained above the wall bottom to promote vertical groundwater flow and thereby limit
pumping quantities and offsite drawdown. However, even with these positive and exceptional measures,
dewatering will require pumping significant groundwater volumes and, regardless of the use of secant pile
walls around the entire perimeter to the maximum practical depth, inevitably will result in off-site
drawdown given the highly pervious outwash sand aquifer beneath the excavation bottom. The only
means to achieve “zero drawdown” would be the use of a continuous slurry wall, keyed into the bottom
aquitard (likely bedrock) on the order of 125 to 150 feet deep. From an engineering perspective,
however, slurry walls are not constructible for this site given its small size and the presence of adjacent
buildings.

In order to evaluate the depth of the cutoff on drawdown outside the cutoff, a full perimeter secant wall is
assumed.

Feasibility of Zero Drawdown

Theoretical evidence and practical experience demonstrate that a groundwater cutoff wall such as a
secant pile wall must fully penetrate a pervious aquifer to be effective. Relatively small openings or
imperfections within cutoffs or gaps at the base of a cutoff can allow large quantities of water to pass and
considerably reduce the efficiency of the cutoff. For example, as shown in Figure 1, a cutoff wall
penetrating 90% of the aquifer depth reduces groundwater inflow only about 60%. In other words, the
proposed secant pile wall would have to penetrate to a depth of 115 feet (90% of the outwash aquifer)
and would only reduce groundwater inflows and resulting off-site drawdown about 60%. Secant pile
verticality drifts with depth. The deeper the wall, the greater the chance of significant leakage.
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Figure 1 — Effectiveness of Partially Penetrating Cutoffs (Cedergren, 1981)

Significant further reduction in flow and off-site drawdown would require a wall completely penetrating the
outwash sand aquifer to depth of 125 feet (or more) or a shallower wall with a grouted bottom across the
entire excavation to cutoff vertical flow. However, even with such extraordinary measures, expecting
cutoff perfection is unrealistic given the extreme depths of wall construction and expanse of required
grout coverage across such a large excavation area. Leakage through small gaps between secant piles
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or imperfections in a grouted bottom is inevitable and will result in groundwater inflow and off-site
drawdown. Zero off-site drawdown is therefore not a practical expectation given the adverse site
conditions and limitations in current construction technology.

Very truly yours,
MUESER RUTLEDGE CONSULTING ENGINEERS

Alablley £. faeck

Walter E. Kaeck, PE
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