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1. INTRODUCTION

The Gallagher Beach Sand Sustainability Study (GBSSS) was performed to determine if a 

more sandy beach could be established at either of two existing, stony beaches on the Buffalo 

waterfront: Gallagher Beach, and a small beach on a parcel formerly owned by the New York 

Power Authority (NYPA). 

The study was originally intended to address only Gallagher Beach, and so is termed the 

Gallagher Beach Sand Sustainability Study (GBSSS). The scope of the study was expanded 

to include the second location, the NYPA parcel, shortly after  the contract for the design and 

monitoring of the study was awarded to URS Corporation-New York (URS).  

Gallagher Beach is owned by the Niagara Frontier Transit Authority; the NYPA parcel was, 

until recently, owned by the New York Power Authority, but is now part of the newly-opened 

Wilkeson Pointe park. 

The Erie Canal Harbor Development Corporation (ECHDC) issued a Request for Proposal 

(RFP) on May 10, 2011 for engineering services to conduct a sand sustainability study to 

“apply ... sand along Gallagher Beach’s waterfront ...  The Consultant shall monitor the 

sand’s sustainability throughout Buffalo’s winter months (November 1st – April 1st) and 

determine if a full-scale application is feasible.” Shortly after award of that contract, the 

ECHDC expanded the scope of the study with the second location, the NYPA parcel. The two 

locations are shown on Figure 1. 

The ECHDC originally intended  the study to be constructed in 2011 and monitored through 

the winter of 2011 and 2012. However, permitting issues delayed the start of the project until 

the Fall of 2012.  

The study is now complete and this report summarizes the observations made and the 

resulting recommendations.
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2. STUDY DESIGN 

a. Existing Conditions

Both beaches are located at the inland ends of embayments in the outer harbor of the Buffalo, 

NY waterfront, as shown on Figure 1. 

Gallagher Beach: The Gallagher Beach embayment is approximately 1500 feet wide, within 

walls of 800 and 1000 feet on the north and south side, respectively. The south outer 

breakwater is approximately one-half mile from the beach. The exposure of the beach is to 

the west-southwest.  

The existing surface of the beach comprises a mixture of well-rounded pea gravel and sand-

size particles. The pea gravel surface material was placed on the pre-existing underlying 

sediments as part of the boardwalk and pier development in 2001.  

The current beach slopes uniformly at 6 to 7 percent grade from the upslope riprap revetment 

approximately 70 feet to the water’s edge. Lakeward below water beyond that is a zone of 

concentrated exposed bricks and stone, and then extending to at least the limits of the test 

area is a soft layer of fine sand at a slope of approximately 2.5 percent. That layer is 

continually submerged (except during periods of extreme negative seiche, such as occurred

during construction as a result of the passage to the west by the remnants of Hurricane 

Sandy). 

Minimal submerged aquatic vegetation was encountered at this location during the 

preconstruction investigation by the NYSDEC or during actual construction. 

NYPA Parcel: The embayment in which the NYPA parcel beach is located is significantly

smaller than that of Gallagher Beach: approximately 300 feet wide, within walls of 

approximately that length on both sides.  The outer breakwater is approximately 2000 feet 

from the beach. The exposure of the beach is to the west-southwest.  
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The existing surface of the beach, both above and below water,  comprises a mixture of 

material sizes ranging from coarse brick and slag particles several inches on a side, and 

occasionally larger, down to a medium sand. There is a surface concentration of the larger 

particles in the foreshore. The exposed portion of the beach is only slightly steeper than the 

submerged (nearshore) portion; it slopes at approximately 8 percent upslope from the water’s 

edge, and at approximately 5½  to 7 percent downslope lakeward into the water. The 

submerged surface of the beach is uniformly covered with exposed brick and other larger 

materials.

Significant submerged aquatic vegetation was noted during the preconstruction inspection by 

the NYSDEC. 

b. Study Objectives and Methodology

The GBSSS is a pilot-scale study of the performance of beach sands at the proposed locations 

under actual site conditions during the winter of 2012-2013. The ECHDC defined the scope 

of the GBSSS in the Request for Proposal as to “apply ... sand along Gallagher Beach’s 

waterfront ...  [and to] monitor the sand’s sustainability throughout Buffalo’s winter months 

(November 1st – April 1st) and determine if a full-scale application is feasible.” 

c. Physical Design 

The design and construction drawings of the test areas are contained in Attachment A.  The 

study was initially designed to include placement of approximately 1,400 cubic yards of sand 

in three test areas: two at Gallagher Beach  and one at the NYPA parcel. The second 

(northern) location at  Gallagher Beach  was eliminated as redundant during contract 

negotiations.  

The test areas were designed to allow, to the degree practicable, the sand to respond to water 

and wave conditions as if part of a larger beach. 

The thickness of the sand was selected to be 1 foot thick. The test areas were designed at 100 

feet wide to be wide enough that lateral variation in the wave and water forces would be 
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evident, and so that any erosion patterns would not be completely governed by edge effects. 

The toe of the test areas was selected to extend to approximately el. 569 IGLD, so as to be as 

deep as practical (within the constraints of the study) while allowing at least one foot of water 

over the top of the sand under normal lake levels. (The long-term water surface elevation of 

the lake at the time of design was estimated at el. 571.2 IGLD.) 

The sand was supported at its perimeter by edge restraints to mimic the effect of abutting 

sand in a larger beach. The edge restraint also bounded the toe of the test area. This was an 

acknowledgement that some form of toe structure may be necessary to support or retain the 

sand if full beach development is pursued.

The edge restraints were designed to be permeable, so that waves and wave energy would 

dissipate through them and not be reflected, as it would off of a hard boundary. The edge 

restraints were designed as geotextile tubes, normally filled with compost for erosion control, 

now filled with pea gravel, and held down by geogrid netting anchored to the lake bed. 

The location of the plots was selected to avoid the corners of the rectangular embayments. In 

those portions of the beach, to minimize interference from the embayment walls.  

Finally, it was decided that the test areas should be constructed “in the dry,” that is, behind 

coffer dam structures, allowing them to be constructed in a controlled manner so that the final 

results would be indicative of site conditions and not of construction difficulties. 

3. PERMITTING

The project was subject to State and Federal permitting because it involved deposition of 

material below the regulatory limit of the lake, referred to as “ordinary high water” (OHW, 

elevation 573.4 International Great Lakes Datum, IGLD, 1985).  Permitting for the study had 

five separate components (permits and approvals), several of which were sequential.  Early in 

the project, two pre-application meetings were held with NYSDEC, the United States Army 

Corps of Engineers (USACE), and project stakeholders NFTA and ECHDC.  Once the entire 

initial permit applications and consultations were prepared and submitted, it took 

approximately seven months (for review and public notice periods) to obtain the final 
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permission to construct the test areas. The construction of the test areas for the GBSSS 

required the following permits and approvals: 

USACE: Standard (Individual) Permit under Section 404 of the Clean Water Act, and 

Section 10 of the Rivers and Harbors Act  

NYSDEC: 401 Water Quality Certification   

NYS Department of State:  Federal and State Coastal Zone Consistency Review

NY State Historic Preservation Office: check for the known presence of historic or 

archaeological resources.

NYSDEC Natural Heritage Program and US Fish and Wildlife Service: check for the 

known presence of Rare, Threatened and Endangered Plant or Animal Species

State Environmental Quality Review. The ECHDC assumed Lead Agency status and 

issued a Negative Declaration for the study on June 13, 2012. 

Copies of the relevant approvals are included in Attachment B. The permitting process 

resulted in the attachment of two conditions to the study:   

If necessary, the test areas would be adjusted in the field in consultation with the 

NYSDEC to avoid significant impacts to submerged aquatic vegetation (SAV).

Construction operations in the water were prohibited from March 30 to July 1 to 

minimize adverse impacts to fish spawning.  However, the last study observations did 

not occur until April and therefore, the edge restraints could not be removed before 

the prohibition period. A request for permit modification to allow work in the water 

in mid-June was made to (and subsequently received from) the NYSDEC, though the 

current schedule for removal of the edge restraints conforms to the original 

restriction.

The permits issued for this study covered only the study, and do not apply to additional 

studies that may be required or to the eventual development of the full beach. A separate 

permitting effort will need to be undertaken for any of those activities.
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4. CONSTRUCTION

a. Bid and Award

On June 6, 2012, the ECHDC advertised the bid, and on September 12, 2012 awarded the 

contract to Nature’s Way Environmental of Alden, NY. The Contract was signed  on 

October 10, 2012, after revisions to the Scope of Work to increase the height of the coffer 

dam to 10 feet from 4 feet, and to decrease the number of test areas at the Gallagher 

Beach location to 1 from 2.  

b. Construction

On October 17, 2012, Nature’s Way began site mobilization, at the Gallagher Beach 

location. At that location and at the NYPA parcel, construction included a pre-

construction survey, installation and dewatering of the cofferdam ( by PortaDam of 

Williamstown, NJ), installation and anchoring of the edge restraints (“DuraSoxx HD” by 

Filtrexx International of Grafton, OH), placement and survey of the sand, and removal of 

the coffer dams. Construction was completed, at the NYPA parcel, on November 16, 

2012. 

Photographs taken during the construction are presented in Attachment C.  

A total of 768.4 tons of sand was placed at Gallagher Beach, and 666.1 tons at the NYPA 

parcel. The sand conformed to NYSDOT item 703-07 and to concrete sand as specified 

in ASTM C-33. It was provided from the Countryside Sand and Gravel pit in South 

Dayton, NY.  A copy of the approved gradation is included as Attachment D. 
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5. INSPECTION AND MONITORING

a. Submerged Aquatic Vegetation

As required by the terms of the Water Quality Certification provided for this project by 

the NYSDEC, a NYSDEC biologist inspected the proposed below-water construction 

area prior to the pre-construction survey, and staked out the acceptable limits of the test 

areas to minimize damage to any significant growths of submerged aquatic vegetation 

(SAV). The stakes are shown on the survey drawings and demonstrate that the test areas 

were installed to avoid damage to any SAV.

b. Initial Surveys

The test area and its vicinity were surveyed before and immediately after construction, 

and then again after overwintering, on April 17, 2013. These are referred to as the pre-

construction, post-construction, and final surveys. Copies of all of the surveys are 

contained in Attachment E. 

At both locations, the surveys were performed with respect a local grid system 

established for this project. At Gallagher Beach, the vertical datum was also developed 

specifically for this contract (i.e., an assumed datum). At the NYPA parcel, vertical 

control was obtained that allowed the survey to be performed with respect to the North 

American Vertical Datum of 1988. 

c. Monthly Inspections 

During the winter period,  URS conducted four inspections of the test areas, starting on 

December 12, 2012 and finishing April 7, 2013. After each inspection, URS issued a 

report to the ECHDC summarizing its observations. Copies of those reports are included 

as Attachment F. 
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6. SUMMARY OF OBSERVATIONS

The change to the beach profile over winter, both above and below water, is shown in 

Figures 2 though 9, which are developed from the pre-construction, post-construction, 

and final surveys presented in Attachment E. 

The beach profiles evolved in a similar manner and at a similar rate at both test areas. 

This is documented in the individual inspection reports contained in Attachment F as well 

as on Figures 2 through 9.  

At both beaches, there have been three principal changes to the sand profile:

• The majority of the sand has been removed from the mid above-water portion of the 

beach. Above that point, the sand remains as placed.

• Sand has accumulated at the shoreline to a depth greater than was placed originally, 

burying the edge restraints. 

• Some but not all of the sand has been lost from within the below-water portion of the 

test area.

The longitudinal sections (perpendicular to the shoreline) show these changes clearly. 

Section A on Figure 3, for instance, shows the loss of most sand at (assumed) elevation 

93. Below that point, there is a significant increase in the thickness (depth) of sand at the 

water line.  Then, further downslope, below water to the limit of the test area, 

approximately one-half of the thickness of placed sand has been lost. The other 

longitudinal sections show similar results.

The lateral sections agree with this summary. Section D on Figure 4, for instance, shows 

the loss of sand from the below-water portion of the Gallagher Beach test area. Section E 

on Figure 5 shows the accumulation at the shoreline. Note that the accumulation (berm)  

extends laterally beyond the limits of the test area. Section F on that same figure shows 

that the upper portion of the placed sand , above the level of wave action (swash zone) 

was essentially unchanged over winter. The NYPA Parcel sections show a similar 

pattern.
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It is also worth noting one informal observation. At Gallagher Beach, berms are forming 

at the shoreline both within the test area, which has not been combed or regraded, as well 

as northward along the shoreline from the test area. That reach of the beach (to the pier) 

also has not been combed or regraded this year (spring, 2013). However, there is no berm 

along the shoreline south of the test area or north of the pier, both of which are areas that 

have been combed and regraded this year. Therefore, it appears that the current 

maintenance plan for the beach may be preventing the development of the shoreline 

berm.   

 

7. ANALYSIS  

 

At both beaches, the sand profiles show that the sand above the level of wave action last 

winter remains as placed. Sand from just below that level, down to the newly-formed 

berm at the water’s edge, has been removed by wave action, and sand from below the 

waterline has also been lost. That profile would suggest that at least some of the placed 

sand was moved by wave action and deposited in the berm at the water’s edge.   

 

At this time, however, that process is only an assumption - neither the source of the 

accumulated sand (both within the test area, as well as in new berms formed along the 

shoreline just north of the test area), nor the current location of the lost sand can be 

known for certain. The accumulated sand is generally of the same texture as that placed 

for the test, so the assumption seems reasonable, but further analysis and testing is 

necessary to confirm the process.  

 

URS has estimated the amount of sand lost during the test period. The calculation is 

summarized in the Table 1, below, and is based on the surveys described previously. This 

calculation incorporates the movement of sand within the teast area, including deposition 

along the shoreline and loss above and below that level. Note that this loss occurred over 

a period of  approximately 5 months, so annual losses may be greater. However, that loss 

is calculated only for the test areas. Any sand that was moved out of the test area but 

remains in other portions of the beach (i.e., along the shoreline in the new berms north of 

the test area) is not reflected here, and would not be lost to the beach system as a whole. 
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TABLE 1 

SAND VOLUME SUMMARY 

 

Location 

Weight of Sand 

Placed (1) 

Volume of Sand 

Placed (2) 

Net Volume of 

Sand Lost (2) 

Proportion of 

Sand Lost 

(tons) (CY) (CY) (%) 

Gallagher 

Beach 
768.4 561 162 29% 

NYPA  

Parcel 
666.1 483 135 28% 

Notes: 

(1) Taken from the Contractor’s weigh slips for the delivery of sand from the quarry. 
(2) Calculated for the test areas by AutoCADD using surfaces developed from the survey data. 
 

 

8. SUMMARY  AND RECOMMENDATION 

 

The addition of sand has resulted in changes to the Gallagher and NYPA Parcel beaches, 

including the development of a more natural beach profile. It appears that sand is being 

moved to form a natural berm at the shoreline, which may prove to be a stable feature 

under the actual site conditions, especially at Gallagher Beach. If those depositional 

conditions are confirmed, establishment of natural sand beaches that do not require high 

levels of maintenance may be possible.  

 

Other structural alternatives such as headland or segmented breakwaters would likely be 

successful in stabilizing a beachfill, but the outcome of this study suggests that such 

measures may not be necessary. 

 

Further studies to determine the likelihood of such a possibility should include the 

placement of a new test area at the southern portion of Gallagher Beach. Use of an edge 

restraint or coffer dam for placement would not be necessary, since the hypothesis is now 

that sand is generally maintained in the beach area. The test should encompass the 
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southern half of the beach, between the parking area and the pier, so as to allow the 

observation and tracking of the sand as it moves northward along the shoreline. Several 

hundred pounds of a tracer element (e.g., slightly discolored sand) could be admixed into 

that volume to facilitate that tracking. URS would also encourage consideration of 

placing the sand in a 2-foot thick layer, thicker layer than the 1-foot thick layer that was 

placed for the GBSSS.  

 

A new round of permits for this effort will be required, since those discussed prevously in 

this report were granted for the GBSSS only. These new or re-issued permits would 

include, preliminarily, the following: 

  

 USACE: 

- Standard (Individual) Permit under Section 404 Clean Water Act, and Section 10 of 

the Rivers and Harbors Act 

- NEPA - Environmental Assessment 

 US Fish and Wildlife Service: 

- Clearence for Threatened and Endangered Species 

 NYSDEC: 

- Excavation and Fill in Navigable Waters 

- Water Quality Certification (Section 401 of the Clean Water Act) 

- NYSDEC - Natural Heritage Program Consultations  

- SEQR – Environmental Impact Statement 

 NYS Department of State: 

- Federal and State Coastal Zone Consistency Review 

 NYS Office of Parks, Recreation and Historic Preservation – State Historic Preservation 

Office (SHPO): 

- Clearance for Cultural Resources 

 City of Buffalo: 

- Local Waterfront Revitalization Program (LWRP) – Consistency Review   

 

A similar trial could be performed at the NYPA Parcel, though the apparent deposition 

along the shoreline was not as pronounced there. This may be due to the steeper 

nearshore area. At this location, a mechanical method, such as a submerged berm or sill, 
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of creating a shallow wading zone may be desirable to minimize contact with the more-

debris filled lake bottom and the greater quantity of submerged aquatic vegetation. 

Additionally, based upon feedback received during the permitting of the GBSSS, 

regulatory concerns for impacts to fish spawning habitat and the like can be expected to 

be much greater for this location than for Gallagher Beach. 
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Permits
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ATTACHMENT C

Construction Photographs



 

Pre-construction conditions at Gallagher Beach, looking southward from the pier. The test area 

was constructed in the approximate area in which the birds are athered. 



 

Same as previous photo, looking northward from the pier. 

 



 

Pre-Construction conditions at the NYPA Parcel 

 



 

Installation of the southern edge restraint at Gallagher Beach. 

 



 

Looking northeast at the fabric from the coffer dam blown off of its frame, as well as the sandy 

bottom of the Gallagher Beach nearshore area exposed during negative seiche due to passage 

to the west of the remnants of Hurricane Sandy. 

 



 

Same vantage as in the previous photo, looking slightly more northward. 

 

 



 

Final clean-up and demobilization of the Gallagher Beach test area 

 



 

Set-up of Coffer Dam at NYPA Parcel. 



 

Looking upslope along the north side of the test area during installation at the NYPA Parcel. 

 

 

 



 

Looking along (south) the downslope toe of the test area behind the coffer dam at the NYPA 

parcel. 
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ATTACHMENT D

Approved Submittal – Sand Gradation
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ATTACHMENT E

Survey Drawings
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Inspection Reports
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Gallagher Beach Photo 3: 
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Gallagher Beach Photo 4:
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Gallagher Beach Photo 5
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Gallagher Beach Photo 6
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Gallagher Beach Photo 7: 
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Gallagher Beach Photo 8: 
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Gallagher Beach Photo 9: 
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Gallagher Beach Photo 10: 
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Gallagher Beach Photo 11: 
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NYPA Parcel Photo 1:
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NYPA Parcel Photo 2:
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NYPA Parcel Photo 3: 
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NYPA Parcel Photo 4: 
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NYPA Parcel Photo 5: 
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NYPA Parcel Photo 6:
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NYPA Parcel Photo 7:
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Weather Conditions: 

Water Conditions:

General Observations:
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Gallagher Beach Photo 2:
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Gallagher Beach Photo 3:
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