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DRUID HILL RESERVOIR 
Lined Cofferdam

Druid Hill Park 
History

• Primarily owned by 3 generations of 
the Rogers family, before selling to 
the City of Baltimore

• Inaugurated in 1860, totaling 745 
acres

• Listed on the National Register of 
Historic Places
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Druid Hill 
Reservoir

• Druid Lake is completely man‐made and 
constructed between 1863 to 1871

• 1 billion‐gallon capacity for drinking 
water

• 55 acres in size

• National Historic Civil Engineering 
landmark in 1971

Druid Hill 
Reservoir

• Exposed water storage system that had to be 
modified due to new EPA regulations

• 2 large underground tanks were proposed

• Cofferdam was a critical component of the 
entire project
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Druid Hill Reservoir
Lined Cofferdam

Project Purpose

• Improve water 
system security

• Enhance water 
quality standards

• Lower energy use

• Reduce maintenance 
costs

• Maintain lake as a 
resource for 
the community

Druid Hill Reservoir
Lined Cofferdam
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Druid Hill Reservoir
Lined Cofferdam

• In 2016, Oscar Renda 
Contracting was selected 
as GC on the $164 MM, 
5‐year project

• $6.7 MM was for 
engineering costs 
needed for design‐build 
components

• A temporary cofferdam 
was needed to maintain 
current operations and 
to construct other key 
pieces of overall project

Druid Hill Reservoir
Lined Cofferdam
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Druid Hill Reservoir
Lined Cofferdam

• Original bid had traditional sheeting barrier system

• Hallaton proposed a geosynthetic liner solution

• 1200’ total length

• Reservoir bottom ranged from 0’ to 50’ deep

Druid Hill Reservoir
Lined Cofferdam

Liner Requirements

• NSF‐61 potable 
grade

• Puncture resistant 
to survive 
installation with 
angular stone

• Density higher than 
water, making it 
possible to sink the 
liner

8138 XR-3® PW 
for potable water applications 

Minimum Specifications 
 

NSF APPROVED: This product is Approved by NSF International for use in potable water applications, 
when used according to the conditions of its NSF Listing. (Note: Color chosen must be one of those cited 
in the NSF Listing in order for product to receive the NSF Mark.) 

 
 Standard Metric 

Base Fabric Type Polyester PolyesterBase Fabric Weight 6.5 oz/yd² 220 g/m²

Weight 38.0 oz/yd² 1290 g/m²
ASTM D751 ± 2 oz/yd² ± 70 g/m²

Trapezoid Tear
ASTM D4533 35/35 lbf 156/156 N

Grab Tensile
ASTM D751 550/550 lbf 2446/2446 N 

Adhesion
ASTM D751 Dielectric Weld 10 lbf/in 9 daN/5 cm 

Hydrostatic Resistance
ASTM D751 Procedure A 800 psi 5.52 MPa

Bursting Strength
ASTM D751 650 lbf 2892 N

Dead Load 2 in seam, 4 hr, 1 in strip 50 mm seam, 4 hr, 25 mm strip 
ASTM D751 210 lbf @ Room temp. 

105 lbf @ 160° F 

935 N @ Room temp. 
467 N @ 71° C 

Low Temperature 1/8 in mandrel, 4 hr 3 mm mandrel, 4 hr 
ASTM D2136 Pass @ -30° F Pass @ -34° C 
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Druid Hill Reservoir
Lined Cofferdam

• Base width of 
cofferdam varied 
from 50’ to 160’

• Height varied from 
3’ to 48’

• Width at top was 
20’ – 22’ wide

Druid Hill Reservoir
Lined Cofferdam

Turbidity 
Curtains Placed 
Adjacent to 
Cofferdam
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Druid Hill Reservoir – Lined Cofferdam

Druid Hill Reservoir
Lined Cofferdam

Installation Challenges

‐ Build panels to accommodate the varying depth of the lake
‐ A perimeter float system that allows the sinking of the entire cofferdam liner 

with controlled flooding once
‐ A method to control the position of the leading edge of the liner while 

sinking
‐ Negotiate a 90 degree turn at far end of dam
‐ Prepare for rain removal
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Leading Edge Float System Concept

Druid Hill Reservoir
Lined Cofferdam

Outer Edge Control 
System

2” HDPE Pipe

Druid Hill Reservoir
Lined Cofferdam
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2” Pipes Were 
Connected to 
the 6” Float 
Pipes on 
Outer Edge

Druid Hill Reservoir
Lined Cofferdam

Fabrication and Launch Area

Druid Hill Reservoir
Lined Cofferdam
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A double‐sided geocomposite 
was installed directly on the 
stone prior to the geomembrane 
installation

Druid Hill Reservoir
Lined Cofferdam

Staging Area for Liner Fabrication

Druid Hill Reservoir
Lined Cofferdam
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First Two 
Fabricated Panels 
in Preparation 
for Deployment

Druid Hill Reservoir
Lined Cofferdam

First Panels Receive 
PVC Float Pipes and 
HDPE Control Pipes

Druid Hill Reservoir
Lined Cofferdam
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First Panels Floated

Druid Hill Reservoir
Lined Cofferdam

Druid Hill Reservoir
Lined Cofferdam
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Liner Panels 
Changed in 

Length to Match 
the Lake Depth

Druid Hill Reservoir
Lined Cofferdam

Druid Hill Reservoir
Lined Cofferdam
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Lead Panel Approached Opposite Bank

Druid Hill Reservoir
Lined Cofferdam

2” HDPE Pipes 
Installed on Top of 
the Panels to Outer 

Edge Floats

Druid Hill Reservoir
Lined Cofferdam
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Fabrication of 
Panels Along the 
East‐West Leg of 

the Dam

Druid Hill Reservoir
Lined Cofferdam

Pumps were 
available in 
case of rain –
and were 
needed.

Druid Hill Reservoir
Lined Cofferdam
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Positioning of 
Liner Panels on 
Cofferdam East‐
West Shoreline

Druid Hill Reservoir
Lined Cofferdam

Connecting the 900’ 
Section to the 300’ 

Section Along Southern 
Side of Reservoir

Druid Hill Reservoir
Lined Cofferdam
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Ready to Sink

Druid Hill Reservoir
Lined Cofferdam

Druid Hill Reservoir
Lined Cofferdam

Initiating the 
Sinking of the 

Liner
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Controlled Sinking 
from the 

Cofferdam side

Druid Hill Reservoir
Lined Cofferdam

Gradual Settlement 
onto Lake Bottom 
and Cofferdam 

Slopes

Druid Hill Reservoir
Lined Cofferdam

35

36



3/26/2020

19

Buoys mark the 
approximate 
location of the 
liner edge

Druid Hill Reservoir
Lined Cofferdam

Druid Hill Reservoir
Lined Cofferdam
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Druid Hill Reservoir
Lined Cofferdam

Divers Verified the 
Liner Position Below 

the Water Line

Druid Hill Reservoir
Lined Cofferdam
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Additional Stone 
Ballast Installed on 
Top of Cofferdam

Druid Hill Reservoir
Lined Cofferdam

Dewatering 
Operation 
for Western 

Side of 
Reservoir

Druid Hill Reservoir
Lined Cofferdam
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Progress 
with the 

Dewatering 
Operation

Druid Hill Reservoir
Lined Cofferdam

Construction of 
new underground 

water tanks

Druid Hill Reservoir
Lined Cofferdam
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Successful 
installation in just 

7 days

Druid Hill Reservoir
Lined Cofferdam

Lake to be reduced 
by 6.3 acres and 
completion in 2022

Druid Hill Reservoir
Lined Cofferdam
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THANK YOU
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