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1.  Introduction 

SBA Communications proposes to construct a 170-ft monopole telecommunications tower off of Wewaka 
Brook Road in the Town of Bridgewater within Litchfield County, Connecticut. In order to provide access to 
the site, SBA will be constructing an approximately 2500-ft long access road from Wewaka Brook Road to the 
tower compound. This proposed roadway will consist of upgrades to an existing private asphalt driveway and 
an approximately 2215-ft section of new gravel access road. Currently, the private driveway crosses Wewaka 
Brook via an existing driveway bridge located approximately one mile north of the intersection of Wewaka 
Brook Road and Main Street (see Figure 1).  In order for equipment to access the proposed construction site, 
the existing bridge over Wewaka Brook will require structural modifications necessitating the replacement of 
the existing structure.  

 
To enable this replacement, FDH Engineering has prepared a proposed bridge design for the new Wewaka 
Brook crossing.  The bridge type and preliminary design plans were prepared by CHA and presented in a 
preliminary report dated November 4, 2010.  Elements of the preliminary bridge design that affect 
environmental impacts of Wewaka Brook and its adjacent wetlands have been preserved. 
 
The following sections provide a description of the existing bridge, the planned temporary crossing at Wewaka 
Brook, the planned demolition procedure for the existing bridge, a description of the preliminary bridge design 
that is being considered as a replacement for the existing bridge, and means/methods of compliance with the 
governing environmental requirements. 
 

Figure 1 
Aerial Image of existing bridge over Wewaka Brook 

2.  Existing Bridge 

The existing bridge spans Wewaka Brook as part of a private driveway located approximately 225-ft west of 
Wewaka Brook Road. The bridge’s superstructure consists of four 24-in deep steel I-beams with an 11-ft, 6-in 
wide wood plank deck. The deck is situated at a grade of approximately 7.8% and consists of two layers of 
wooden planking. The first layer of planking runs perpendicular to the steel I-beams and is overlaid by a second 
layer of decking installed only in the locations of the wheel paths. This layer of planking runs parallel to the 
steel beams.  
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The substructure consists of two vertical concrete abutments on which the steel I-beams rest, with a clear span 
between the abutment faces of approximately 16’-0”. Through a visual inspection of the streamward side of the 
abutments, they appear to lack footings and bear directly on the underlying soils. The existing concrete 
abutments are also deteriorating at their interface with the typical flow line of Wewaka Brook.   
 
Additionally, according to FEMA FIRM for Town of Bridgewater, CT, Community Panel number 090184 0006 
B, the existing bridge falls within flood Zone A4 and B for Wewaka Brook.  
 
See Photo 1 below for an image of the existing bridge conditions.  

Photo 1:  
Existing Bridge Structure Across Wewaka Brook 
 
3.0 Temporary Crossing 

In order to facilitate replacement of the existing bridge, a temporary crossing at Wewaka Brook will be required 
during demolition of the existing structure and construction of the new bridge. During the phase of demolition 
and construction, the temporary crossing will be utilized by the property owners for access to their residence and 
by construction personnel working on the tower facility.  
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To determine the most cost efficient and least environmentally intrusive location for this temporary structure, 
the feasibility of placing a temporary crossing directly to the north and south of the existing bridge was 
evaluated. To the north, the wetlands and waterway are narrower and the banks of the brook are almost parallel, 
making it a good location for a temporary crossing. However, there are multiple physical obstructions and space 
limitations that deter a temporary crossing to the north. A large 48” tree exists just to the northwest of the 
bridge. This large tree has an extensive drip line and contains significant branches low enough to the ground to 
create height restrictions for construction vehicles. Therefore, many of the branches and most likely the tree 
would need to be removed to create a temporary crossing in this area. There are also small trees, brush, and a 
utility pole to the northeast of the existing bridge that would complicate access in this area. 
 
To the south, the wetlands and waterway are wider and the banks of the brook are irregular, increasing the 
geometric complexity of a crossing in this area. However, there is a significant amount of open space to the 
south, and a minimal amount of tree, utility, or other infrastructure impacts are anticipated. Anticipated impacts 
of a crossing to the south include the relocation of an existing fence and gate on the west side of Wewaka Brook 
in order to provide adequate horizontal clearance for vehicle access. 
 
Due to space limitations and physical obstructions, it was decided that the temporary crossing would be installed 
south of the bridge. Just south of the bridge, three (3) 4-ft x 4-ft temporary precast box culverts will be placed in 
Wewaka Brook at the narrowest portion of the waterway. This culvert configuration has a hydraulic opening 
approximately equivalent to the existing bridge structure. The culverts will be placed in the brook on a bed of 
crushed granular material underlain by a geotextile fabric and situated such that the inlet and outlet inverts of the 
culvert match the elevation of the existing streambed. Fill will then be placed around the culverts to create a 
temporary access road over the brook. To accommodate this fill material,the downstream end of the box culverts 
will be equipped with precast concrete wingwalls. These wingwalls will act to reduce temporary wetland 
impacts by containing the extents of temporary fill and limiting exposure of the fill material to stream flows. A 
crushed rock road fill will then be utilized to construct a provisional roadway connecting the temporary brook 
crossing with the existing asphalt road to the west and east. Rip-rap protection will be used to stabilize any 
portion of the temporary fill material that is exposed or potentially vulnerable to the flows of Wewaka Brook. 
The proposed culverts and granular fill crossing will create a temporary wetland impact of approximately 400 
square feet.  
 
Although construction is specified during a historically low flow period, dewatering of the channel may be 
required prior to installation of the temporary crossing. If necessary, dewatering will be accomplished using a 
pump to bypass the stream flow around the temporary crossing location.  The pump will be located upstream of 
the existing rock weir located approximately 80 feet upstream of the existing bridge.  Utilizing this existing rock 
weir eliminates the impacts of placing a cofferdam upstream of the temporary crossing for dewatering purposes. 
 
The temporary crossing is illustrated in Appendix D, Sheet C1. 
 
4.0 Bridge Demolition 

The bridge demolition process will be completed in a way to minimize impacts to Wewaka Brook and the 
nearby wetlands. Prior to demolishing the existing bridge structure, construction of the temporary access road 
and crossing (as described in Section 3.0) should be complete. Following completion of the temporary road, 
demolition of the existing structure and construction of the proposed structure will commence, with all operation 
of heavy equipment taking place from the landward (rear) side of each abutment. 
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Demolition will begin by installing shoring around the limits of excavation required for the bridge demolition 
process and construction of the new bridge. Next, sand bags or a similar type of water protection barrier will be 
placed along the water’s edge. This barrier will act to create a berm for the purposes of preventing floodwaters 
from entering the area of excavation necessary for demolition at each abutment location. Once the shoring and 
water barriers are in place, excavation on the rear side of each abutment will begin. The initial phase of this 
excavation will expose the steel beam attachment to the concrete abutments. Once exposed, all steel beam 
anchors will be removed and a crane will be utilized to lift the entire superstructure off the abutments. The 
superstructure will then be placed away from Wewaka Brook and dismantled. This will minimize debris from 
entering Wewaka Brook during demolition since no cutting of the superstructure will occur over the waterway. 
Following superstructure removal, the remaining excavation will be performed as required to allow access to the 
back side of the abutments. The concrete abutments will then be removed by tilting them away from the 
waterway. The abutment can then be dismantled into smaller pieces for removal. The planned demolition 
process is illustrated in Appendix D, Sheet C-1. 
 
5.0 Proposed Bridge 

In an effort to provide construction flexibility and minimize work in the stream section, the proposed bridge 
design offers the contractor the option of using cast-in-place or precast concrete elements. For environmental 
considerations, the contractor should utilize precast concrete components for the footings, abutments, and deck 
to the maximum extent practicable. This will minimize the quantity and timeframe of construction work 
required in or adjacent to Wewaka Brook.   
 
The abutments of the proposed bridge will be vertical with concrete footings and will be configured with a clear 
opening between the abutment faces of 26’-0”. This is an increase of 10’-0” from the existing16’-0” clear 
opening. This increase in width will be distributed evenly by centering the proposed structure at the mid-point of 
the existing structure. The increase in clear opening will offer two benefits: 1) increase the hydraulic opening of 
the crossing and 2) allow the concrete abutments to be pulled out of the waterway so they can be protected from 
deterioration. At the approximate location of the existing concrete abutments, the toe of a 2.5:1 slope will be 
constructed on the streamward (front) side of the proposed abutments. These slopes will be armored with 15-in 
D50 rip-rap and extend to an approximate elevation on the proposed abutment face of 484.4, equivalent to the 
approximate 100-yr flood elevation shown on the FEMA FIS flood profiles for the Town of Bridgewater, CT 
(see Appendix A and B).  
 
The side slopes to the north and south of the widened bridge will be excavated to a 1.25:1 maximum slope to 
provide a gradual transition from the widened hydraulic opening to the existing waterway. This transition will 
occur over a linear stream distance of approximately 54-ft. The excavated slopes will also be armored with 15-in 
D50 riprap.  
 
The existing grade across the bridge will be maintained at 8% and the bridge deck will tie into the existing 
asphalt driveway to the east and west of the proposed structure. The cross section of the bridge will be modified 
to account for an increased travelway width. To accomplish this, the bridge deck will be increased from an 
overall width of 11’-6” to 16’-0”. The new bridge section will consist of a clear travelway width of 13’-0” and 
1’-6” wide curbs equipped with metal guardrails on either side of the travelway. The new bridge deck will also 
be designed to accommodate 3-in and 4-in utility conduits in order to further minimize stream impacts. The 
existing asphalt roadway on both sides of the bridge will also be increased in width and tapered to tie into the 
widened bridge travelway. The proposed bridge is illustrated in Appendix D, sheets C-2 and S-1. 
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6.0 Environmental Compliance 

As a portion of the planned development proposes to discharge dredged or fill material to waters of the United 
States (Wewaka Brook), the proposed improvements must adhere to requirements set forth by Section 404 of 
the Clean Water Act. In Connecticut, Section 404 of the Clean Water Act is regulated by the New England 
District of the Army Corps of Engineers and the Connecticut Department of Energy and Environmental 
Protection (CT DEEP). In a March 28, 2012 letter (see Appendix C) regarding the proposed development at the 
Bridgewater-4 telecommunications site, the US Army Corps of Engineers found that “the proposed activity, 
which includes a discharge of dredged or fill material into waters or wetlands, will have only minimal 
individual and cumulative impacts on waters of the United States, including wetlands”. In accordance with this 
finding, the impacts to waters of the United States proposed as part of the Bridgewater-4 site have been 
dedicated as a Category 1 impact and are therefore regulated under the Connecticut General Permit (GP). To 
adhere to permit requirements, the proposed bridge demolition and design have incorporated multiple features 
and construction considerations in an effort to minimize impacts to waters of the United States. The following 
section outlines the applicable requirements set forth by the Connecticut GP (see Appendix C) and the design 
and construction considerations that have been included to ensure compliance with this permit.  

 Placement of fill (temporary and permanent) into waters of the United States – According to the GP,  
Category 1 activities are allowed to impart impacts of up to 5,000-sf to inland waters or wetlands. The 
impacts associated with the bridge replacement and temporary crossing at Wewaka Brook are 
anticipated to impact approximately 400-sf of wetlands, well below the 5,000-sf limit. Further, the 
proposed fill material will consist of clean stone or rip-rap armoring. Upon completion of the new 
structure, all temporary fill will be removed immediately and the disturbed area will be returned to pre-
construction conditions. 

 Adequate sedimentation and erosion control management measures, practices, and devices shall be 
installed and properly maintained to reduce erosion and retain sediment on-site during and after 
construction – Silt fence, shoring, and sandbag water control devices have been proposed to prevent 
sediment from leaving the construction area. Any sediment collected by these devices will be removed 
and disposed of in a location as to prevent its later erosion into any regulated waterway or wetland. 
Erosion and sediment control devices will be removed at the completion of work and all disturbed areas 
will be stabilized. 

 Operation/storage of heavy equipment within wetlands shall be minimized – All heavy construction 
equipment activities will be conducted from the banks of Wewaka Brook, outside the boundaries of the 
delineated wetlands, and above the ordinary high water level. No construction equipment will be stored 
within the delineated boundaries of the wetlands or flowing waters. 

 Replacement of existing driveway crossings over a stream, river, or brook using a bridge or open-
bottom structure must:  

o Span at least 1.2 times the watercourse bank full width - At 26-ft of clear opening width from 
abutment face to abutment face, the proposed bridge is 1.63 times the existing watercourse 
bank full width at the bridge crossing. 

o Have an openness ratio equal or greater than 0.25 meters (0.82 feet) - The proposed bridge has 
an openness ratio of approximately 2.76 m (9.05 feet). 

o Allow for continuous flow of the 50-year frequency storm flows – According to the FEMA flood 
insurance study for the Town of Bridgewater, CT, the 50 year flood water surface is below the 
existing bridge’s low chord.  Since the proposed bridge is 10-ft wider and has a higher low 
chord elevation (which results in a larger hydraulic opening than the existing structure), the 50-
year frequency storm’s water surface is projected to be below the proposed low chord.   
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o Not result in a change in the normal water surface elevation of the upstream waters or 
wetlands - Since the proposed bridge is 10-ft wider and has a higher low chord elevation (which 
results in a larger hydraulic opening than the existing structure), the normal water surface 
elevations are projected to be lower or the same for upstream waters. 

 Improvements associated with work along the stream bank and stream bank stabilization tasks have the 
following restrictions:  

o Bank stabilization shall not exceed 200 feet in length - The proposed bank stabilization is 
approximately 103 feet in length (total along both banks). 

o Fill not to exceed 1 CY per linear foot below ordinary high water - The proposed bridge 
increases the clear span by 10’, resulting in a larger hydraulic section. Additionally, the 
proposed sloped portion of the abutments does not result in any net encroachment into the 
stream section as compared to the existing conditions. 

o No fill within the streambed beyond the toe of slope of the streambank - The proposed bridge 
increases the clear span by 10’, widening the existing streambanks at the bridge section. 
Additionally, the proposed sloped portion of the abutments tie into existing grade at the 
approximate location of the existing streambanks. 

o Limit work to the period of June 1 through September 30 – Work is expected to commence and 
be completed within this timeframe.  

 All temporary and permanent waterway crossings shall be suitably culverted or bridged to prevent the 
restriction of high flows and to maintain low flows - The temporary three (3) 4’x4’ box culverts have an 
approximate equivalent opening area of the existing bridge.  Additionally, the bottom of the proposed 
temporary box culverts will match the existing channel elevation, thereby maintaining low flows in the 
existing stream channel. The proposed permanent bridge will include a larger hydraulic opening and 
maintain the existing streambed elevation, therefore preventing the restriction of high flows and 
ensuring the maintenance of low flows, respectively. 

 Vernal Pool Habitat Protection:  The construction area is located in the proximity to sensitive wetland 
resource areas that provide vernal pool habitat.  To protect these vernal pools, construction will be 
restricted to the period of July 1 through September 30. 

 

7.0  References: 

1. Preliminary Design Report for Wewaka Brook Crossing by CHA, November 4, 2010. 

2. FEMA Flood Insurance Rate Map for Town of Bridgewater, CT Litchfield County Panel 6 of 8; 
Community Panel number 090184 0006 B.  Effective date: Nov 1, 1979. 

3. FEMA Flood Insurance study for Town of Bridgewater, CT (Litchfield County), May 1979. 
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STRUCTURAL
BRIDGE PLANS AND DETAILS

S-1

1. ALL CONSTRUCTION SHALL CONFORM TO THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS.
2. VERIFY EXISTING CONDITIONS AND NOTIFY FDH ENGINEERING, INC. OF ANY CONDITIONS WHICH DO NOT COMPLY

WITH PLANS AND SPECIFICATIONS.
3. THE DESIGN ADEQUACY, SAFETY OF ERECTION BRACING, SHORING, TEMPORARY SUPPORTS, ETC. IS THE SOLE

RESPONSIBILITY OF THE CONTRACTOR.
4. DESIGN LIVE LOADS: HL-93
5. THIS PROJECT CONTAINS A SERIES OF DETAILS CONSIDERED "TYPICAL DETAILS". THESE SHALL APPLY AT ALL

SITUATIONS THAT ARE THE SAME OR SIMILAR AS THESE DETAILS. THESE "TYPICAL DETAILS" SHALL APPLY WHETHER
OR NOT THEY ARE INDICATED OR CUT AT EACH LOCATION.

6. USE OF STRUCTURAL DRAWINGS FOR SHOP DRAWINGS IS NOT PERMITTED. CONTRACTOR TO REVIEW AND STAMP
DRAWINGS ACCORDINGLY PRIOR TO SUBMITTING TO THE ENGINEER. THE OMISSION OF ITEMS FROM SHOP
DRAWINGS SHALL NOT RELIEVE CONTRACTOR OF RESPONSIBILITY OF FURNISHING AND INSTALLING ITEMS

REGARDLESS OF WHETHER SHOP DRAWINGS HAVE BEEN REVIEWED AND APPROVED.

1. FOUNDATION DESIGN IS BASED UPON AN ASSUMED VALUE.
2. FOOTINGS ARE DESIGNED TO BEAR ON UNIFORM SOIL CAPABLE OF SUPPORTING 2000 PSF. A GEOTECHNICAL

INVESTIGATION SHOULD BE PERFORMED TO DETERMINE ACTUAL SOIL PARAMETERS.
3. WHERE FOOTING EXCAVATIONS ARE TO REMAIN OPEN AND MAY BE EXPOSED TO RAINFALL, THE EXCAVATIONS

SHALL BE UNDERCUT AND A 3" THICK MUD MAT OF 2000 PSI CONCRETE SHALL BE PLACED IN THE BOTTOM TO
PROTECT THE BEARING SOILS.

1. ALL CONCRETE WORK SHALL CONFORM TO THE "BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE,"
(ACI 318, 08)

2. REINFORCING STEEL SHALL BE DEFORMED BARS ASTM A-615 (GRADE 60).
3. THE COMPRESSIVE STRENGTH AT 28 DAYS OF ALL CAST IN PLACE CONCRETE SHALL BE 4000 PSI (SEE CIVIL

DRAWINGS FOR SITE CONCRETE) KEEP COPY OF CONCRETE TEST REPORTS ON SITE AT ALL TIMES.
4. LAP SPLICES FOR REINFORCING BARS SHALL BE 24" MINIMUM, UNLESS NOTED OTHERWISE.
5. CONCRETE COVER TO REINFORCING STEEL SHALL CONFORM TO THE MINIMUM COVER RECOMMENDATIONS IN ACI

318-08, UNLESS THE DRAWINGS SHOW GREATER COVER REQUIREMENTS.

1. PRECAST DESIGNER SHALL DESIGN DECK PANEL AND CONNECTIONS
FOR THE DESIGN LOAD DATA PROVIDED.
2. PRECAST DESIGNER TO PROVIDE SHOP DRAWINGS FOR REVIEW.

DESIGN LOAD DATA
THE PRECAST DECK SYSTEM SHALL BE DESIGNED FOR HL-93 LOADING
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS. THE GOVERNING
LOAD COMBINATION WILL INCLUDE THE FOLLOWING LOADS:
- DESIGN TANDEM - PAIR OF 25.0K AXLES SPACED 4FT APART.
- DESIGN LANE LOAD - UNIFORMLY DISTRIBUTED LOAD OF 0.64KLF

THE PRECAST DECK SYSTEM SHALL BE DESIGNED TO WITHSTAND THE
FOLLOWING SUPERIMPOSED ULTIMATE LOADS (DEAD LOADS NOT
INCLUDED):
Mu = 900 K*FT
Vu = 110 K
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