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1.0 INTRODUCTION 

C.T. Male Associates Engineering, Surveying, Architecture & Landscape Architecture, 

P.C. (C.T. Male Associates) was retained by the Town of Salem to prepare a Project 

Work Plan for restoration of the White Creek stream corridor in both the Town and 

Village of Salem.  This report was written to provide technical support for a grant 

application that is being submitted by Washington County to secure funds to restore 

White Creek to Pre-Hurricane and Tropical Storm Lee conditions. 

Prior to making a field visit to witness the damage caused by the storms we reviewed 

several reports, photos and data that had been collected and assembled by the Salem 

Flood Group, Joseph Childs, John Braico and many others.  In addition, we met with 

members of the Salem Flood Group, Town and Village officials, NYS DEC personnel 

and Washington County Soil & Water Conservation District personnel. 

Based on our review of these reports, photos and data along with multiple site visits 

between March 9, 2012 and March 30, 2012 the three principal impacts that the storms 

had on the White Creek corridor was flooding, gravel deposition and streambank 

erosion.  Where feasible, the restoration efforts included in the work plan are intended 

to mitigate future flooding, gravel deposition and streambank erosion. 

This report describes specific work areas where restoration efforts are deemed to be 

the most critical.  The report is formatted to provide a description of the problem 

identified followed by recommended restoration/mitigation measure(s).  In addition, 

an order of magnitude cost estimate has been prepared for each of the recommended 

restoration/mitigation measures. 

2.0 DESCRIPTION OF IMPACTED AREAS 

2.1 Impacted Area # 1 – Archibald Street 

Statement of the Problem – significant flooding occurred to homes on Archibald Street in 

the vicinity of the Archibald Street bridge.  The channel capacity at the bridge crossing 

was insufficient to handle the flood flows.  This lack of capacity is in part due to the 

restriction caused by the bridge opening and in part due to a significant accumulation 
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of gravel in this section of White Creek, both upstream and downstream of the bridge 

crossing. 

2.1.1 Work Area # 1.1 – Archibald Street Bridge 

The hydraulic restriction caused by the bridge girders should be addressed by 

permanently removing the girders and the bridge deck.  The distance between the 

bridge abutments is wide enough such that they do not have to be removed.  The 

abutments could potentially be used to support an arched pedestrian bridge at some 

time in the future.   

2.1.2 Work Area # 1.2 – Archibald Street Bridge down to the RR Bridge 

In this section of the creek there are some rock vanes that were constructed across the 

stream bottom that hinder movement of the bed load causing the stream to choke up 

with sediment and gravel.  At least the center 8’ - 10’ portions of these rock vanes 

should be removed to facilitate bed load sediment transport through this area.  

Coupled with this effort the flood control berm along the south side of the stream 

should be lowered a bit (approximately 1.0’ higher than the top of the stream bank on 

the north side) and extended upstream into the backyard of the Bain residence to 

protect that home from flood damage.  Also included in this work area is the removal 

of 2’ - 3’ of gravel in the center 8’ – 10’ of the channel and 1’ – 2’ between the center 

portion and the streambank. 

2.1.3 Work Area # 1.3 – Downstream RR Bridge and Adjacent Farm Access Bridge 

The bridge abutments of the lower (privately owned farm access bridge) create a 

restriction in the channel cross section such that water has difficulty getting through 

this opening causing sediment to deposit in the area upstream of this bridge which 

continues upstream under the RR Bridge.  Consideration should be given to removing 

the abutments on the private farm access bridge.  Due to uncertainty about ownership 

and agreements to perform this work it is not included in the scope of work for this 

work area.  To facilitate the movement of sediment through this stretch it is 

recommended that two rock vanes (pointing upstream creating a “V”) be installed 

upstream of both of these bridges. 
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 2.2 Impacted Area # 2 – Route 22 Bridge 

Statement of the Problem – the flood flows exceeded the capacity of the bridge opening 

and reportedly flowed across the bridge deck.  Examination of the area indicates site 

constraints that severely limit the options available at this location.  The size of this 

opening is much larger than the opening under Archibald Street.  The increased 

conveyance realized as a result of the work at Work Area 1 will help with the 

hydraulics at the Route 22 Bridge.  Consequently, it is recommended that for purposes 

of this work plan that no work be prescribed at this location. 

2.3 Impacted Area # 3 – Route 153 between Blind Buck Road and Main Street 

Statement of the Problem – A significant out of stream overflow originates at the former 

potato field behind the rescue squad building on Route 153, which is located just 

upstream of the intersection of Route 153 and Blind Buck Road.  This out of stream 

overflow causes flooding along Route 153 including residences, the school, churches 

and several other structures and businesses.  In addition to flooding several 

structures, this overflow allows contaminated water (flows across upstream 

croplands) to flow directly into populated areas of the Village.  

2.3.1 Work Area # 3.1 – Flood Control Berm 

In order to control the out of stream flow that occurs in this area, it is recommended 

that a flood control berm be designed and constructed to redirect the flood flow away 

from the Route 153 corridor and into the White Creek corridor.  The berm would be 

constructed along Route 153 and then along the north side of the residential 

properties that front on Blind Buck Road.  The culvert under Route 153 near the rescue 

squad building would remain to handle low flows.   

2.3.2 Work Area # 3.2 – Flood Control Channel 

The work in this work area consists of the construction of a depressed grassed swale 

and lowering Blind Buck Road near the bridge crossing.  During non-flood conditions 

this area would be dry but during flood events it would allow for the conveyance of 

flood flows back into the White Creek stream channel from the former Potatoe field.  

Due to the close proximity of residential structures on both sides of the Blind Buck 

Bridge and bedrock out-croppings it would be very difficult and costly to increase the 
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bridge opening.  In addition, it is reported that flood flows breach the main stream 

channel upstream of the Blind Buck Road Bridge and flow towards the rescue squad 

building bypassing the Blind Buck Road Bridge.

2.4 Impacted Area # 4 – Route 153 between Beattie Hollow Road and Chambers 

Road

Statement of the Problem – Route 153 is impacted by flood flows that reportedly make 

this section of road impassable.  The impacts range from ponding (several feet of 

water on the road surface) to damage to the road structure due to high velocity water 

that flows across the road.  In addition, poor flow patterns into and out of this bridge 

jeopardize the structural integrity of the bridge abutments and the road embankment.

2.4.1 Work Area # 4.1 – Improve Outlet Conditions at the Beattie Hollow Bridge 

On the right stream bank (looking downstream from the bridge) there are gabion 

baskets that intrude out into the flow stream of the bridge opening.  These baskets 

should be removed and the bank reconstructed further away from the stream.  A low 

profile bank area should be constructed to maintain the targeted low flow stream 

width and depth.

2.4.2 Work Area # 4.2 – Protect Embankment at Inlet to the Beattie Hollow Bridge 

On the right stream bank (looking downstream at the bridge) protect the wing wall 

and the Beattie Hollow Bridge embankment by placing large diameter rock in the 

cavity between the bridge inlet and Route 153.  Straightening out the stream channel 

approach to this bridge is deemed counterproductive because the existing condition 

retards the surge of flood waters into the Village.  

2.4.3 Work Area # 4.3 – Remove Former Bridge Abutment and Install Berm   

Across from Braymer Road, remove the old bridge abutment that intrudes into the 

stream from the left bank (looking downstream).  This abutment forces the water 

towards Route 153 and also creates a restriction in the main flow channel.  To reduce 

the potential for overflows immediately downstream of this area it is recommended 

that a small berm be constructed atop the right stream bank (looking downstream) to 

avoid significant flow across the triangular field which impacts Route 153 just 

upstream of Beattie Hollow Road. 
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2.4.4 Work Area # 4.4 – Construct Meander just Upstream of Gravel Deposit

Review of historical aerial imagery reveals that a meander once existed upstream of 

the gravel deposit between Braymer Land and McKeighan Lane.  This work area 

involves re establishment of this meander to reduce the channel bottom slope 

approaching the gravel deposit.  The meander should be constructed leaving the main 

stream flow untouched.  Lastly the meander should be connected to the main stream 

channel and the main stream channel should be diverted into the meander. 

2.4.5 Work Area # 4.5 – Remove Portions of the Gravel Deposit

Leaving the existing stream path in tact, remove some of the gravel from either side of 

the low flow channel.  An approximate stream channel depth of 2’ – 3’ should be left 

in place and the gravel above this depth can be excavated.  The depth of the gravel 

removal would be limited to approximately two (2) feet.  Install pockets of soil (from 

construction of meander) and install plantings to help recreate vegetative cover across 

the gravel deposit area. 

2.4.6 Work Area # 4.6 – Improvements Between the Chambers Road Bridge and 

the RR Bridge

Looking downstream from Chambers Road Bridge, remove the large rocks that line 

the left stream bank.  Place smaller rocks that would protect the stream bank but 

would allow flow to breach the main stream channel and continue to run out of the 

stream channel on the left side of the former railroad bed.  This will help to reduce the 

flow through the downstream reconstructed meander and gravel deposit area. 

2.4.7 Work Area # 4.7 – Supplement Flow Capacity of Chambers Road Bridge

Install a concrete box culvert through the embankment approaching the south side of 

the Chambers Road Bridge.  The design of the culvert would require a field survey of 

this area to determine the largest practical culvert that could be installed.  Flow exiting 

the culvert would join up with the flows that breach the main stream channel as a 

result of the work done in Work Area # 4.7.  Consideration was given to breaching the 

railroad embankment on the upstream side of the Chambers Road Bridge but the 

breached flow may jeopardize the residence that exists immediately upstream of this 

area (at this location the railroad bed acts as a flood control levee).  Additionally, the 

breached flows would re-enter the main stream channel and place more stress on the 
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reconstructed meander.  Additional hydraulic analysis is warranted before 

undertaking such an action.

3.0 COST ESTIMATES 

A budgetary construction cost estimate was developed for each of the Work Areas.  

The results are presented in Appendix A, “Cost Estimates”.  The cost estimates 

assume that all of the work would be done by a retained contractor.  There will be 

some cost sharing with local forces, namely the Town of Salem, the Village of Salem 

and Washington County which are reflected in the grant application prepared by the 

Washington Soil & Water Conservation District.  Added to the construction cost 

estimate are surveying and design fees that will likely be required to implement the 

proposed improvements.

4.0 SUMMARY / CONCLUSION 

Implementation of the restoration efforts discussed above will help to restore the 

White Creek corridor to the pre Hurricane Irene and Tropical Storm Lee conditions or 

better.  Provided that these restoration/improvement efforts are implemented, the 

residents in the Town and Village of Salem will be better prepared for the next 

significant rainfall/snowmelt event.   
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Figure 1 
Site Location Map 
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Figure 2 
Work Area Locations 
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Figure 3 
Work Areas 1.1 – 2  
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Figure 4 
Work Areas 3.1 & 3.2 
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Figure 5 
Work Areas 4.1 – 4.3 
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Figure 6 
Work Areas 4.4 & 4.5 
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Figure 7 
Work Areas 4.6 & 4.7 
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APPENDIX A 
Cost Estimates 



1

Houston, Jim

From: Houston, Jim
Sent: Monday, April 09, 2012 12:00 PM
To: Joe Driscoll
Cc: SETH PITTS; Ann Dunigan
Subject: Salem - flood grant application; design fee estimate

Joe,

In addition to the construction costs that I sent out last Friday, I prepared the following estimates for design phase 
services:

Work Area 1.1 - Bridge Deck Removal; Survey - $2,000, Engineering - $7,500.
Work Area 1.2 - Gravel and Berm Reconstruction; Survey - $3,500, Engineering - $3,500.
Work Area 1.3 - Rock Vanes at Bridges; Survey $2,500, Engineering - $2,500. 
Work Area 3.1 - Flood Protection Berm; Survey - $3,000, Engineering $5,000.
Work Area 3.2 - Flood Channel; Survey - $3,000, Engineering $7,500.
Work Area 4.1 - Beattie Hollow, Gabion Baskets; Survey- $2,500, Engineering - $6,500.
Work Area 4.4 - Reconstruct Meander; Survey - $3,500, Engineering - $8,000.
Work Area 4.5 - Gravel Removal; Survey - $3,500, Engineering - $5,000.
Work Area 4.7 - Chambers Road - Culvert; Survey $2,500,  Engineering - $6,500. 

Fee Estimate Totals: Surveying $26,000 and Engineering $52,000.

This presumes that the Washington County S&WCD will provide construction observation services.   

Hope this helps - let me know if any additional information or clarification is required. 

Jim Houston, PE
Senior Civil Engineer
C.T. Male Associates
Engineering, Surveying, Architecture & Landscape Architecture, P.C.
518.786.7463 (Office)
518.698.1960 (Mobile)




























