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1 Introduction 

This Remedial Action Work Plan (RAWP) describes the evaluation and design process for a remedial 

action at the Buffalo Color Corporation Site Areas A and B Off-site Area (Off-site Area), New York 

State Department of Environmental Conservation (NYSDEC1) Site No. C915230A. This RAWP has been 

prepared on behalf of Honeywell International Inc. (Honeywell2) by Anchor QEA Engineering, PLLC 

(Anchor QEA3), in accordance with the August 2016 Order on Consent (Order) and Administrative 

Settlement Index No. CO 9-20151109-133 under the NYSDEC State Superfund Program. This report 

provides a summary of the remedial design for the removal of contaminated soft sediments and the 

submerged sheetpile wall (knee wall) required to allow the sediment removal along a portion of the 

Buffalo River in Buffalo, New York (see Figures 1 and 2). As the remedial activities for the Off-site 

Area were performed in 2015 to coincide with an active dredging project, this report documents the 

investigation, analysis, and design work conducted prior to the remedy implementation. The design 

was based on existing information collected as part of the upland Buffalo Color Area A remediation 

and restoration, which was performed by South Buffalo Development under the New York State 

Brownfield Program, as well as in-river data collected for the Great Lakes Legacy Act (GLLA) Buffalo 

River Area of Concern (AOC) project.  

1.1 Site Description and Background 

The brownfield cleanup associated with the upland Buffalo Color Corporation Area A site was 

completed in December 2013.4 This work included demolition of former dye plant buildings and 

associated manufacturing structures, installation of a groundwater vertical hydraulic barrier wall, an 

existing groundwater pump and treatment system, a soil cap and cover, an existing marine mattress, 

and shoreline restoration. Site location and site overview maps are provided as Figures 1 and 2, 

respectively. 

The groundwater vertical hydraulic barrier wall that was installed as part of the brownfield cleanup 

parallels the shoreline of the Buffalo River. Between the river and the vertical hydraulic barrier wall, a 

protective armored shoreline cover was installed along a 200-foot section of the property. The 

shoreline protection comprises a series of anchored marine mattresses, which provide containment 

and erosion protection along the shoreline. The marine mattress sections comprise geo-composite 

grids filled with armor stone anchored at the top of slope and extending into the Buffalo River 

(MACTEC 2008) . Figure 3 shows the installed marine mattress sections located along the Area A 

shoreline. 

 
1 Website: www.dec.ny.gov 
2 Website: www.honeywell.com 
3 Website: www.anchorqea.com 
4 Project details available online at https://www.dec.ny.gov/chemical/52854.html 
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Figure 3  

Completed Marine Armor Mattress System 

 

In 2014, shoreline restoration, including spiny softshell turtle habitat, placement of planting soil, and 

plantings, was also implemented along the Area A riverbank portion of the site. Details of the Buffalo 

Color Area A remedial activities, including the shoreline restoration work, are available in the Design 

Basis Report, Former Buffalo Color Corporation Site – Area A/B (MACTEC 2013). Figure 4 shows the 

Area A shoreline during the additional 2014 restoration work. 

Figure 4  

Area A 2014 Shoreline Restoration Work 
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During the remedial design for the GLLA Buffalo River AOC project, soft sediment in Dredge 

Management Units (DMUs) 9 and 10 (see Figure 2) were identified as areas requiring dredging due 

to concentrations of lead (Pb), mercury (Hg), polycyclic aromatic hydrocarbons (PAHs), and 

polychlorinated biphenyls (PCBs) that were above the cleanup criteria for these indicator chemicals 

for the Buffalo River AOC project (CH2M Hill 2013). The existing mattress and groundwater vertical 

hydraulic barrier wall were identified as part of the GLLA design as a “Critical Structure” due to the 

proximity of the proposed sediment removal that could potentially compromise the stability and 

integrity of these upland structures. 

Due to the presence of a Critical Structure, a focused evaluation of the effects of dredging in front of 

the shoreline was completed to determine the potential effects from the dredging project. Removal 

of sediment and debris material from DMUs 9 and 10 along the Area A shoreline was evaluated by 

several engineering firms, including Anchor QEA, AMEC Foster Wheeler (formerly MACTEC and 

currently Wood), CH2M Hill Engineers (now Jacobs), McMahon & Mann Consulting Engineers, and 

Watts Architecture & Engineering. Based on these evaluations, it was determined that there was 

minimal effect from sediment removal along Area A shoreline areas up- and downstream of the 

marine mattresses due to the anticipated (and now completed) shoreline restoration, which 

incorporated removal of the former dye plant water intake and bulkhead structures and flattening of 

the steeper shoreline slopes. Evaluation of the marine mattress segment indicated the slope was in 

stable condition, but the removal of sediments from the base of slope indicated the stability of slope 

would be potentially compromised. The limited area of river sediments (approximately 0.45 acre), 

located near the toe of the marine mattress slope and within the extent of GLLA Buffalo River AOC 

DMUs 9 and 10, was identified by NYSDEC as the Off-site Area requiring management separate from 

the GLLA reporting. The Off-site Area, marine armor mattress, vertical hydraulic barrier wall 

alignment, and DMUs 9 and 10 are depicted on Figure 2. 

1.2 Purpose and Scope 

This RAWP details the design and evaluation work for the selected remedial action, including 

construction details necessary for implementation. Due to the in-river work associated with the GLLA 

AOC project, including initial DMU dredging operations during 2014 and 2015 completion, the 

remedial design efforts associated with the Off-site Area occurred through a variety of supplemental 

investigations and design phases as the remedial approach evolved. Preliminary design details 

associated with the removal of sediments were extrapolated from the original dredging design 

outlined in the Final Basis of Design Report – Final Design for Sediment Remediation: Volume 1 

(CH2M Hill 2013). The alternatives analysis performed to evaluate remedial approaches for the 

Off-site Area are documented in the Remedial Investigation Alternatives Analysis for Buffalo Color 

Corporation Site Areas A and B Off-Site (Anchor QEA 2018). The design was ultimately revised and 

updated based on supplemental investigations and analysis performed by Anchor QEA and as 



 

Remedial Action Work Plan 4 June 2021 

formalized in Buffalo River AOC 2015 Additional Dredging Construction Drawings (Anchor QEA 

2015a; included as Appendix A). Details of the sequence of data collection, slope stability and knee 

wall evaluations, and final design as coordinated with NYSDEC through the GLLA project process are 

summarized herein. Key timeframes associated with the design and construction of the Off-site Area 

Remedy are summarized on Figure 5.  

Figure 5  

Area A and B Off-site Area Timeline 

 

1.3 Report Organization 

Section 2 of the report provides a summary of the pre-design activities associated with the project. 

Section 3 provides an overview of the remedial design process, including the knee wall, dredging, 

and backfilling design. Section 4 describes the planned remedial implementation effort. References 

are provided in Section 5.  
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2 Pre-Design Activities 

During the Buffalo River AOC design and construction phases, technical evaluations and 

supplemental field investigations of the Off-site Area were performed to identify a remedial 

approach that was protective of the Area A shoreline and accepted by the Buffalo River project 

stakeholders, including Buffalo Niagara Waterkeeper, U.S. Environmental Protection Agency (USEPA) 

Great Lakes National Program Office (GLNPO), U.S. Army Corps of Engineers (USACE), and NYSDEC. 

Details of these pre-design evaluations and investigations are described within this section. 

2.1 GLLA Site Investigations 

Sediments within Buffalo River AOC DMUs 9 and 10, where the Off-site Area is located, were 

sampled in 2005, 2008, and 2010 as part of the remedial investigation and feasibility study of the 

AOC. This sediment sampling program was conducted, in part, by USEPA GLNPO and NYSDEC. Four 

primary indicator chemicals for the AOC were determined during this sampling program, including 

PAHs, PCBs, Pb, and Hg. Exceedances of the AOC cleanup levels for these four contaminants of 

concern (COCs) were observed in DMUs 9 and 10. All data were provided as part of the Final Basis of 

Design Report – Final Design for Sediment Remediation: Volume 1 (CH2M Hill 2013). Consistent with 

the delineation approach for the AOC, it has been assumed that the COC concentrations are 

representative of the sediment concentrations within the DMUs.  

2.2 Slope Stability Evaluations 

A series of slope stability analyses that evaluated best management practices (BMPs) for dredging at 

the toe of the marine mattress area in DMUs 9 and 10 were performed and submitted to the 

Buffalo River AOC stakeholders in 2013. These evaluations were presented in a technical 

memorandum, Updated Slope Stability Evaluation – Former Buffalo Color Site, Buffalo NY Proposed 

Remedial Dredging Scenarios Near Area A – Marine Mattress (Anchor QEA 2013a), and later clarified 

in an additional technical memorandum, Clarification of Anchor QEA Slope Stability Evaluation Former 

Buffalo Color Site (Anchor QEA 2013b). Both memorandums are provided in Appendix B. These initial 

evaluations used data available at the time, including the following: 

• Upland soil boring data collected for the design of the groundwater cut off wall 

(MACTEC 2012)  

• Data from three additional soil borings performed in July 2013 from along the shoreline within 

DMUs 9 and 10 

• Post-dredge surveys performed by USACE following maintenance dredging in April 2013 

• Diver-assisted surveys of the marine mattress toe performed in May 2013 

Slope stability under dredging scenarios along the marine mattress were evaluated, including varying 

offsets, vertical cut, slope, and backfill alternatives. Combined, the evaluations concluded that a 

5-foot toe offset and 3 horizontal to 1 vertical (3H:1V) dredge prism slope, with close monitoring to 
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track slope movement, was the BMP most suited for dredging adjacent to the marine mattress area. 

This BMP concept was carried forward in the Alternatives Evaluation for DMUs 9 & 10 Marine Mattress 

(Anchor QEA 2014) and enacted during GLLA project dredging of DMUs 9 and 10 in 2014. Ultimately, 

this BMP approach for the final remedy of the sediments in the Off-site Area was not accepted by 

NYSDEC because it would allow roughly 1,300 cubic yards of sediment in place along the toe of the 

mattress. Additional pre-design investigations described in Section 2.3 were performed to evaluate 

additional alternatives for final remedy of the Off-site Area to capture additional targeted sediment 

and further protect any sediment left in place.  

2.3 Additional Investigation 

Following the 2014 dredging operations and discussions with project stakeholders, including 

NYSDEC, regarding the “wedge” of sediments intended to be left in place following this initial 

dredging, it was concluded that additional remedial activities to address the sediments were needed. 

Additional pre-design investigations necessary to evaluate solutions to remove the sediments were 

performed in 2014 and 2015. Those additional investigations are described in this section. 

2.3.1 Bathymetric Survey  

To further inform the slope stability evaluations described in Section 2.2 and resolve discrepancies 

between the April 2013 USACE survey and other recent survey data collected in the vicinity of the 

marine mattresses, updated bathymetry was needed. Confirmation of the limit and elevation of the 

marine mattress was also needed to evaluate the volume and extent of sediments present at the toe 

of the slope. In April 2014, a multibeam bathymetric survey was performed along the Area A/DMUs 9 

and 10 shoreline by Ocean Surveys, Inc.5 Additional survey data were collected using an extended 

survey pole along the toe of the mattress to probe for the edge of the mattress segments that were 

potentially buried in localized sediment. The survey data were used to refine the as-built limits and 

elevation of the mattress, which showed that all portions of mattress toe were located within 15 feet 

of the federal navigation channel and in most areas less than 10 feet. The 2014 survey is depicted on 

Figure 2. 

2.3.2 Geotechnical Investigation 

Geotechnical investigation activities at the Off-site Area were performed in 2015 to refine the earlier 

slope stability evaluations and provide additional data for potential knee wall design, Phase I of the 

investigation was performed from March 6 to March 9, 2015, and Phase II was performed from 

May 19 to June 3, 2015. Phase I consisted of sediment probing and field vane shear testing of 

sediments at the toe of the mattress from the surface of the then frozen river for DMUs 9 and 10. 

 
5 Website: www.oceansurveys.com 
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Phase II consisted of advancing two upland soil borings and three offshore soil borings. The two 

onshore (upland) borings (AQ-SB-01 and AQ-SB-02) were performed at the top of the river bank at 

the former Buffalo Color Site adjacent to DMUs 9 and 10 (see Figure 6). The three offshore borings 

were performed from a barge near the toe of slope of the marine armor mattress in DMUs 9 and 10. 

Both phases were conducted in accordance with the USEPA-approved Geotechnical Investigation 

Field Sampling Plan – Buffalo River AOC (Anchor QEA 2015b).  

Figure 6  

Upland Soil Borings Along Riverbank 

 

Subsurface conditions in the Off-site Area were characterized through observations of samples 

obtained during advancement of soil borings performed during this effort. A soil boring map, soil 

boring logs and geotechnical laboratory data for soil samples collected are provided in Appendix C. 

Five principal soil units were identified during the investigation. These soil units are described from 

the ground surface/mudline downward. 

Fill/SAND/Silty SAND and Clayey Gravel (SM/SP/GC): The unit, a variable mixed fill, is described 

as a loose to medium dense, damp to moist, reddish dark brown, fine to medium silty sand with 

variable gravel content and occasional brick and concrete debris and glass fragments. The bottom 

elevation of the unit varied from 545.9 to 555.5 feet International Great Lakes Datum of 1985 

(IGLD 85).  
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SILT (ML/MH): This unit is observed at in-water locations typically above the clay or an alluvium 

deposit. The silt varied in the investigated areas, but in general, it is described as a very soft, moist to 

wet, olive-gray to dark gray, clayey silt with medium to high plasticity and varying organic content. In 

DMUs 9 and 10, the thickness ranged from 3.0 to 5.0 feet.  

Alluvium (SP-SM/SM): The alluvium unit was observed immediately beneath the fill unit in DMUs 9 

and 10. The unit is described as a loose to medium dense, olive gray-brown, fine to medium-coarse 

sand with silt and silty sand and angular rock fragments. The thickness ranged from 4.0 to 6.0 feet in 

the two borings where the unit was observed. The bottom elevation of the unit varied from 539.9 to 

541.9 feet IGLD 85.  

CLAY (CL/CH): This unit was observed in all borings and was the principle unit targeted for this 

investigation. The unit is described as a very soft to soft, moist, reddish gray-brown, silty, and sandy 

clay with low to medium plasticity. In upland borings, the unit is soft to medium stiff. In DMUs 9 and 

10, the observed thickness of the clay at the upland borings ranged from 28 to 30 feet. The unit was 

typically underlain by a glacial till unit or bedrock.  

Till (SC/CL): This unit was observed in all borings immediately beneath the clay unit. The unit is 

typically soft to stiff, moist, gray to gray-brown, silty sandy clay with low plasticity and varying sand 

and gravel content. The unit is readily identified by the presence of coarse, granular particles and a 

change in color from reddish-brown to grayish. The material is observed to be 5.0 to 8.0 feet thick 

near DMUs 9 and 10. 

Bedrock: Bedrock was encountered in all borings. The bedrock was observed to be intact because 

Standard Penetration Test (SPT) sampling typically met refusal criteria (i.e., 50 blows per 6-inch drive 

interval) within 1 to 2 inches of driving. Fragments of bedrock recovered from SPT sampling were 

observed in the field and estimated to be consistent with limestone. 

The greater understanding of the subsurface conditions in the Off-site Area, including depth to 

bedrock and clay layer characterization, allowed for the advancement of the knee wall design as 

described in the following section.  
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3 Remedial Design Process 

Following the completion of the 2015 geotechnical investigation and characterization of subsurface 

conditions, alternatives for addressing the Off-site Area were again evaluated. At the time, this 

evaluation process was discussed with the GLLA stakeholder team, which included NYSDEC, through 

meetings and presentations. The evaluation process was also later documented in the Remedial 

Investigation Alternatives Analysis for Buffalo Color Corporation Site Areas A and B Off-Site 

(Anchor QEA 2018). Ultimately, the knee wall approach for addressing sediments in the Off-site Area 

was presented to the GLLA project stakeholder team and selected to be advanced as a possible 

remedy for the area. The knee wall would provide support for the removal of sediments in front of 

the wall and protect against erosion that could potentially undercut the slope from normal river 

currents. Following installation of the knee wall, dredging would be performed to remove the wedge 

of sediments at the toe of the slope followed by installation of backfill to cover any remaining gap 

between the knee wall and the marine mattresses. This remedy would be fully implementable 

because all stabilization and cover features would be located outside of the immediately adjacent 

federal navigation channel in the river. 

The knee wall would eliminate the need for an offset from the marine mattress structure during 

dredging and allow for significant additional sediment removal. To conform to previous evaluations 

of slope stability, overdredge allowance restrictions would still be necessary adjacent to the structure 

and limited to the original design allowance of 6 inches. This section provides a description of the 

design for each component associated with the selected remedy. 

3.1 Sheeting Design 

The sheetpile design was developed by Barton & Loguidice of Liverpool, New York, using Pile Buck 

sheetpile design software and the 2015 geotechnical data. Design evaluations included post-dredge 

scenarios where sediments would be removed from along the face of the wall. With the inclusion of 

the knee wall, slope stability following full sediment removal at the toe of the marine mattress to 

glacial till met an acceptable factor of safety. General design parameters included the following: 

• Assumed embedment to refusal/bedrock at an approximate elevation of 518 IGLD 85 

• PZ27 sheetpile with SKP90 corner pieces 

• Pile length of 38.5 feet and overall wall length of approximately 240 feet 

• 18-foot-long wing walls on up- and downstream sides of wall  

• Top of sheeting at an approximate elevation of 556.5 IGLD 85, or 2.5 feet above the existing 

mudline and approximately 13 feet below average water surface elevations 

• All portions of the knee wall located outside of the federal navigation channel in the 

Buffalo River 
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Final sheetpile design and details were provided in the Buffalo River AOC 2015 Additional Dredging 

Construction Drawings (Anchor QEA 2015a; Appendix A) and submitted to agencies for permit 

authorization. Supporting sheetpile design calculations that informed the design are provided in 

Appendix D. 

3.2 Dredge Design 

A dredge template was developed that included full removal of un-dredged sediments along the 

face of the wall within DMUs 9 and 10 down to the glacial till layer in accordance with GLLA project 

design (CH2M Hill 2013). The dredge template also included isolated areas along the knee wall wing 

walls adjacent to the shoreline where a 3H:1V slope was used. The template was provided in Buffalo 

River AOC 2015 Additional Dredging, Construction Drawings (Anchor QEA 2015a; Appendix A). The 

design dredge volume was approximately 1,100 cubic yards. A 1-foot operational offset from the 

sheetpile wall was incorporated into project specifications to limit the possibility of damage to the 

wall during dredging. It was anticipated that the sediments would be dredged mechanically and 

disposed of in USACE’s confined disposal facility (CDF) No. 4 located on Lake Erie in Buffalo, New 

York, consistent with other dredging operations for the GLLA project. To dispose of the sediments, 

the material would be transported by barge to the shoreline of CDF No. 4 and offloaded hydraulically 

into the CDF. Any generated debris would be separated mechanically and placed into designated 

debris areas within the CDF. Additional details of the dredging design that are applicable to the Off-

site Area work, including material handling and disposal procedures, are provided in Final Basis of 

Design Report – Final Design for Sediment Remediation: Volume 1 (CH2M Hill 2013).  

3.3 Backfill Design 

The knee wall design template placed the wall footprint near the surveyed toe of the existing marine 

mattress. To minimize the potential for disturbance of the marine mattress during sheeting 

installation, a 5-foot maximum offset of the sheeting from the mattress was included in the design. A 

sand backfill was incorporated into the design for the Off-site Area to address this narrow area 

between the marine mattress cover and the sheeting. The sheeting design included 2.5 feet of free 

sheeting installed above the mud line, behind which an 18-inch backfill layer would be installed. This 

configuration provided approximately 1 foot of additional wall clearance above the surface of the 

proposed backfill layer and was expected to provide protection over the adjacent sand. Backfilling 

activities at DMUs 9 and 10 would be performed following completion of the knee wall installation 

and dredging along the face of the knee wall. Before backfilling was initiated, a review of 

post-dredging bathymetric surveys was completed to confirm dredging had been satisfactorily 

completed to design requirements. The Feasibility Study for the Buffalo River, New York (ENVIRON et 

al. 2011) prepared as part of the GLLA project indicated that this location is not within identified 

potential scour zones in the river. Thus, scour of the backfill layer was not considered a concern 
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following the sheeting installation. The backfill design was provided in Buffalo River AOC 2015 

Additional Dredging, Construction Drawings (Anchor QEA 2015a; Appendix A).  
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4 Remedy Implementation 

4.1 Permitting 

The Off-site Area project was conducted as part of the Buffalo River AOC remedy and therefore fell 

under the permits required for that project. 

A Joint Application for Permit was submitted to the USACE and NYSDEC by Honeywell on behalf of 

the GLLA project team prior to AOC construction activities. Honeywell applied to the USACE for 

Nationwide Permit 27 for Aquatic Habitat Restoration and Nationwide Permit 38 for Cleanup of 

Hazardous and Toxic Waste. These Nationwide Permits were issued by USACE-Buffalo District. 

Honeywell also applied for a project-specific Water Quality Certification under Section 401 of the 

Clean Water Act and an Article 15 Protection of Waters Permit, which were issued by NYSDEC. A 

modification to the NYSDEC Water Quality Certification was issued to reflect the Buffalo River 

AOC 2015 Additional Dredging, Construction Drawings (Anchor QEA 2015a; Appendix A), as well as 

to modify the turbidity monitoring process. Project permits specifically relevant to the Off-site Area 

work are provided in Appendix E. 

The project was also subject to the New York State Environmental Quality Review Act (SEQR), which 

requires the identification and mitigation of significant environmental impacts of the activity to land, 

air, plants and animals, water quality, historic or archeological resources, noise, and odor. NYSDEC 

ultimately determined that the project was a Type 1 action and would not have a significant effect on 

the environment. The permit application and SEQR review for the Buffalo River Sediment 

Remediation and Habitat Restoration project included consultation with U.S. Fish and Wildlife 

Service, NYSDEC’s Division of Fish and Wildlife, and the New York State Historic Preservation Office.  

4.2 Health and Safety 

The Health and Safety requirements developed for the work were established using Anchor QEA, 

Honeywell, and Occupational Safety and Health Administration (OSHA) regulations. During 

construction, the Contractor was designated to be responsible for the following: 

• Preparing a site-specific Health and Safety Plan (HASP) and safety procedures 

• Conforming to Honeywell’s Remediation and Evaluation Services Contractor Safety Workbook 

• Ensuring each employee was properly trained in hazardous waste operations and emergency 

response, as well as all other appropriate construction safety regulations 

• Ensuring each employee was included in a medical surveillance program consisting of 

pre-assignment, annual, and exit physicals 

• Providing daily “toolbox talk” safety instruction 

• Conducting personal air sampling of employees to monitor exposure to airborne hazards as 

needed 
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• Providing personal protective equipment as needed 

• Ensuring employee compliance with site and contractor safety rules 

• Conducting an incident investigation and providing an incident report to site health and 

safety representatives in the event of an employee injury, property damage, or near miss 

incident 

During construction, the Construction Manager (Anchor QEA) was designated to be responsible for 

the following: 

• Providing health and safety oversight of the on-site construction management team 

personnel 

• Reviewing contractor HASPs and safety procedures 

• Conducting inspections of site activities to ensure contractor compliance with the HASP and 

applicable OSHA regulations 

• Receiving and reviewing contractor incident reports 

• Reviewing employee training and medical surveillance records 

• Developing the Final Construction Completion Report (CCR) 

The submittal of the RAWP follows the submittal of the following: 

• Project Work Plan: A document to convey the previous implementation of the remedy 

associated with the Off-site Area and discuss the various communications and summary 

documents to be submitted to complete the Order  

• Citizen Participation Plan: A document that summarizes necessary details associated with the 

Off-site Area for the public  

• Remedial Investigation Alternatives Analysis: Provides a summary of investigation results 

and evaluations of remedial alternatives for the location and proposes a remedy for 

implementation 

The CCR has been submitted along with this RAWP. The CCR documents the implementation of the 

remedy and includes information on permitting, contractors and oversight, means and methods of 

implementation, schedule, and any deviations from original designs. The CCR also summarizes 

as-built information as a baseline for later monitoring efforts. 

The Site Management Plan (SMP) will be submitted in early 2019 following submittal of this RAWP 

and CCR. The SMP outlines performance monitoring for the applied remedy at the Off-site Area. 

4.3 Site Management Plan 

A SMP will be prepared in accordance with DER-10 after the acceptance of preceding Brownfield 

Cleanup Program documents. The SMP will include the following activities, which are necessary for 
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the proper and effective management of the institutional controls (ICs) and monitoring the 

effectiveness of the implemented remedy: 

• Inspection: Evaluating site information periodically to confirm that the remedy continues to be 

effective in protecting public health and the environment 

• Survey Monitoring: Bathymetric surveying every 5 years for 20 years following completion of 

the work, coinciding with the Riverbank Restoration Monitoring of the Former Buffalo Color 

Corporation Site – Area D Sediment Containment Monitoring 

• ICs: Restrictions on site access and use will be described in detail in the SMP, along with the 

steps necessary for its implementation and periodic certification 

• Corrective Measures: Procedures for corrective measures such as repairs to any failure of an 

institutional or engineering control 

• Reporting: The results of all inspections, corrective actions, and monitoring will be reported in 

the Periodic Review Report for the Off-site Area 
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MEMORANDUM  
To:  William Hague, John Morris, and  

Richard Galloway, Honeywell International 

Date:   September 30, 2013 

From:  John Laplante, Mark Reemts, and  

Ram Mohan, Anchor QEA, LLC 

Project:  110287-11.01 

Re:  Updated Slope Stability Evaluation – Former Buffalo Color Site, Buffalo, NY 

Proposed Remedial Dredging Scenarios Near Area A – Marine Mattress 

 

INTRODUCTION 

This memorandum presents updated results of slope stability evaluations and 

recommendations in support of proposed remedial dredge designs adjacent to the former 

Buffalo Color Site.  The area in question is located within the Buffalo River Area A at Dredge 

Management Units (DMUs) 9 and 10, adjacent to the shoreline slope and marine mattress.  

The objective of this memorandum is to evaluate various best management practices (BMPs) 

near the toe of the marine mattress area so that BMPs can be implemented in the field by the 

contractor to try to minimize potential slope stability issues during and after dredging.  

 

Slope stability was previously evaluated at DMUs 9 and 10 to assess the draft remedial dredge 

design for this area.  The results of the analyses and recommendations were provided in a 

memorandum on March 20, 2012 (Anchor QEA 2012).  Since performing the initial 

evaluations in 2012, additional data have been provided to Anchor QEA for purposes of 

refining the slope stability model.  The additional data included the following: 

 Post-dredge surveys performed by the United States Army Corps of Engineers 

(USACE) following maintenance dredging in April 2013 

 Data from three soil borings performed in July, 2013 by Nothnagle Drilling, Inc., 

along the shoreline within DMU 9 and DMU 10 

 Diver-assisted surveys of the marine mattress toe performed in May 2013 

 

Previous analysis indicated that the existing slope in this area has a factor of safety that is 

lower than target factors of safety provided in engineering design guidance documents.  The 

previously proposed dredge design resulted in a lower factor of safety (near 1.0), indicating 
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potential slope movement that could compromise the upland soil-bentonite slurry wall 

and/or result in loss of material into the river during or following dredging.  Methods of 

backfill or shoring to reduce the impacts of the removal of dredged material are limited in 

the area due to the close proximity of the federal navigation channel, which ranges in 

distance from 2 to 3 feet to at most 15 feet away from the toe of the marine mattress.  Efforts 

to stabilize the slope through added material would result in material placement within the 

navigation channel footprint and in some cases within the authorized depth; therefore, 

mitigation measures were considered by Anchor QEA, and several options were evaluated 

and presented as possible solutions. 

 

Although the recently provided additional data have allowed for a more refined slope 

stability analyses, our conclusions regarding the shoreline stability during and after remedial 

dredging have not fundamentally changed, for the most part.  Updates to the slope stability 

model, analytical results, and conclusions are discussed in the following sections.  

 

UPDATES TO THE SLOPE STABILITY MODEL 

Recent topographic and bathymetric surveys performed by Niagara Boundary and Mapping 

Services in April 2013 in support of shoreline restoration work planned along Area A were 

used to update the existing mudline adjacent to the marine mattress.  Using available data, a 

cross section was developed through the marine mattress and shoreline slope at the steepest 

point along the shoreline, and where the proposed dredge limits have the closest approach to 

the marine mattress.  The geology of this cross section was then modeled, and the stability at 

this location was evaluated using Rocscience SLIDE version 6.024 software.  The location and 

extent of the cross section considered is shown on Figure 1. 

 

A series of recent borings were performed by Nothnagle Drilling, Inc., for BIDCO Marine 

Group, Inc., to support the Buffalo Color shoreline restoration.  Three of these borings 

adjacent and waterward of the marine mattress (i.e., BH-09, BH-10, and BH-11) were 

utilized, which allowed for a more accurate model of the clay thickness and depth to bedrock 

to be used in the updated stability analysis.  Based on this new information, the clay layer is 

demonstrated to be thicker than was anticipated from previously available data.  

 

Additionally, mapping of the marine mattress toe was performed in May 2013, which 

revealed that the overall footprint of the marine mattress extends much further into the river 
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than previously documented.  The geologic model, therefore, was updated to include this 

recently provided as-built information from the diver-assisted survey of the marine mattress.  

The location of the borings and survey results of the marine mattress toe are shown on 

Figure 1.    

 

Previous analyses assumed an extreme low-water event of 565 feet (IGLD 85).  The river 

surface water elevation has been reassessed and assumed to be consistent with the Lake Erie 

low-water datum of 569.2 feet (IGLD 85).   

 

ANALYSES AND RESULTS 

The existing shoreline adjacent to DMUs 9 and 10 has a lower factor of safety than values 

recommended in engineering design guidance documents, regardless of whether future 

dredging is performed or not; however, the marine mattress slopes appear to be stable under 

existing conditions based on visual observations, as well as reports from on-site personnel.  

Removal action with dredging initiating at the marine mattress toe and extending vertically 

downward to the proposed dredge elevation is modeled to have a factor of safety of 

approximately 1.0.  Although theoretically stable, the results do not guarantee that that the 

slope is safe from some deformations or distortion.  The potential for slope movements are 

most prevalent and are theoretically most likely to occur if a vertical cut were to be made at 

the toe of the slope.  Because of this low factor of safety, alternative dredge offsets and slopes 

adjacent to the marine mattress were evaluated using the updated slope stability model.   

 

Note that offsets and slopes were selected based on similar approaches elsewhere in the 

remedial dredge prism design and typical stable slopes for soft sediments.  Offsets included 

both 5-foot and 15-foot offsets from the toe of the mattress, and slopes included vertical cuts 

1 horizontal to 1 vertical [1H:1V], 2H:1V, and 3H:1V.  Current dredge prism design for the 

rest of the remedial project incorporates offsets of 5 feet from existing structures and natural 

shorelines.  Existing design also incorporates 1H:1V slopes adjacent to natural shorelines as 

well as 2H:1V slopes adjacent to city-owned critical structures.  In addition, 3H:1V slopes 

were incorporated as typical soft sediment stable slopes for evaluation during design.  

Evaluated scenarios for alternative dredge prisms and associated factor of safety are presented 

in Table 1. 
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Table 1 
Slope Stability Modeling Results 

Scenario  Removal Action 

Estimated 

Factor of Safety 

Existing  Existing Condition (Post‐USACE Maintenance Dredging)  1.15 

Baseline  Vertical Slope Cut at Marine Mattress Toe to Proposed Dredge Prism  1.06 

Alternative 1  Vertical Slope Cut with 5‐foot Offset from Marine Mattress Toe 1.07 

Alternative 2  Vertical Slope Cut with 15‐foot Offset from Marine Mattress Toe  1.09 

Alternative 3  1H:1V Slope with 5‐foot Offset from Marine Mattress Toe 1.09 

Alternative 4  2H:1V Slope with 5‐foot Offset from Marine Mattress Toe 1.10 

Alternative 5  3H:1V Slope with 5‐foot Offset from Marine Mattress Toe 1.13 

Note:   

H:V = ratio of horizontal distance (H) to vertical distance (V) along a slope 

 

The results presented above demonstrate that all of the dredge scenarios considered result in 

a factor of safety that is less than a typical design target value of 1.3 to 1.5.  The potential 

failure planes modeled represent deep-seated, global slope movement.  In addition to these 

deep-seated surfaces, shallower failures that daylight below the marine mattress toe but 

above the initiation of remedial dredging are also possible.  

 

The factor of safety is slightly higher when horizontal offsets and flatter cut slopes are used.  

For a 5-foot horizontal offset from the toe of the marine mattress, and using a dredge cut 

slope of 3H:1V, the resulting factor of safety is similar to that of the existing slope, indicating 

that the dredging action for this alternative only has a minor influence on the overall slope 

stability when compared to existing conditions.  

 

CONCLUSIONS 

Stability of the shoreline for a post-dredge scenario utilizing a vertical cut is predicted to be 

at risk of slope movements along the marine mattress area, and to potentially affect the soil-

bentonite slurry wall.  Slightly higher factors of safety of the slope are predicted when 2H:1V 

and 3H:1V sloped cuts are utilized with a 5-foot offset; however, these factors of safety are 

still well below engineering design guidance targets.  None of the modeled scenarios achieve 

a factor of safety of 1.3 or higher, which is normally recommended by engineering design 

guidance documents.  Analyses indicate that a dredge prism utilizing a vertical slope cut 

initiating at the marine mattress toe has the highest potential for slope movement.  An 

alternate dredge design using a 5-foot offset and a 3H:1V slope would result in a factor of 
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safety that is similar to that of the existing slope, indicating that the dredging action for this 

alternative has only a minor influence on the overall slope stability when compared to 

existing conditions.  

 

One BMP for marginally stable conditions is to conduct dredging in small areas at the toe of 

the slope, sequentially cutting “slots” along the toe and backfilling before cutting an adjacent 

slot.  Sequencing the dredging in such a manner (the slot-cut approach) would allow for a 

more controlled dredging process and would provide the opportunity for adaptive 

management during construction whereby the length of the slot could be decreased if 

unstable conditions occurred.  The tradeoff of the slot-cut approach is that when cutting the 

adjacent slot, equipment tolerance would dictate that some of the clean backfill material 

would also need to be removed so that full excavation of the target material could be 

ensured.  In addition, placement of backfill to improve slope stability in this area would 

necessitate receiving USACE approval to add fill adjacent to, and in some cases, within the 

federal navigation channel footprint.  Although the slot-cut approach could potentially 

reduce the risk of slope movements, the post-dredge factor of safety under that approach 

would also be similar to that of the existing condition. 

 

Note that as part of the design phase evaluation of critical structures, the property owner, 

South Buffalo Development, LLC, has signed a liability waiver releasing Honeywell, U.S. 

Environmental Protection Agency, USACE, and their agents/consultants from future liability 

related to slope stability issues that could potentially result from dredging activities.  Based 

on the limited options available, it appears that the 5-foot toe offset and 3H:1V dredge prism 

slope, with close monitoring to track slope movement, is the BMP most suited to this area of 

the river. 

 

REFERENCES 

Anchor QEA.  “Slope Stability Evaluation: Proposed Dredge Scenarios for Area A and Area 

D.” Technical Memorandum, December, 2011. 

Anchor QEA.  “Updated Slope Stability Evaluation: Proposed Dredging Scenario Area A – 

Marine Mattress.” Technical Memorandum, March, 2012. 
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Figure 2

Marine Mattress Cross Section A-A'
Updated Slope Stability Evaluation

Former Buffalo Color Site

SOURCE: Basemap and bathymetry prepared from CH2MHILL drawings, titled
'Existing Conditions' and 'Dredging Operations'.
HORIZONTAL DATUM: New York State Plane West, NAD83, U.S. Feet.
VERTICAL DATUM: North American Vertical Datum 1988 (NAVD88).
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MEMORANDUM  
To:  William Hague, John Morris, and Richard 

Galloway, Honeywell 

Date:  October 30, 2013 

From:  John Laplante and Zac Koehn, Anchor QEA Project:  110287-11.01 

Cc:  Ram Mohan and Mark Reemts, Anchor QEA    

Re:  Clarification of Anchor QEA Slope Stability Evaluation 

Former Buffalo Color Site 

Buffalo River Dredging Project 

This memorandum was prepared to clarify the conclusions presented in our September 30, 

2013 memoranda regarding slope stability evaluations performed to evaluate effects of 

dredging adjacent to the Former Buffalo Color Site as part of the Buffalo River Remediation 

project.  Through a recent Buffalo River Management call, Anchor QEA became aware that 

on October 18, 2013, NYSDEC contacted the property owner along DMU’s 9 and 10, South 

Buffalo Development (SBD).  We understand that NYSDEC expressed concern to SBD over 

the long term stability of the existing marine mattress on a portion of SBD’s shoreline based 

on NYSDEC’s interpretation of Anchor QEA’s September 30th Buffalo River Dredging 

analysis. 

INTERPRETATION OF OUR PREVIOUS EVALUATIONS 

Anchor QEA’s work was, and continues to be, in support of the Buffalo River Cleanup and 

Restoration project, and it should be noted that the soil strength data used in the September 

30, 2013 analysis was conservative in its approach with regard to calculating a Factor of 

Safety.  It seems like the misinterpretation of our work has resulted in incorrect conclusions 

about the site by NYSDEC.  Specifically, our work has not shown the existing slopes to be 

unstable in the area of DMU 9 and DMU 10 at the former Buffalo Color site.  As discussed in 

our previous memoranda, there have been no observations or visual indications of slope 

instability in the marine mattress adjacent to DMU 9 or DMU 10.  Furthermore, our work 

was conducted solely to evaluate the short- and long-term effects of potential dredging at the 

toe of the slope.  Specifically, we did not conduct slope stability evaluations for upland 

development scenarios at the former Buffalo Color site.  It is a mischaracterization to use our 

previous slope stability evaluations beyond the specific intent for which they were 

conducted.  
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Our memoranda included references to target factors of safety. Anchor QEA’s reference to 

the target factor of safety guideline of 1.3 to 1.5 should have noted that these values are a 

frame of reference that is typically associated with new construction, and not to existing 

slopes. In our experience, it is common for shoreline slopes to have existing factors of safety 

that are below the target factors of safety that we provided in our memoranda, and still be 

stable. 

 

GLOBAL STABILITY SENSITIVITY EVALUATION 

Based on our previous stability evaluations, the global stability of the slope is controlled by 

the subsurface native clay unit that was encountered in borings around the site.  The in situ 

shear strength of the native clay unit was measured using the vane shear test (VST) at 16 

locations, including 3 tests conducted within explorations near the mattress.  Our slope 

stability model assumed that the shear strength of the clay could be conservatively assumed 

as the average of the 3 VST measurements made in the borings near the marine mattress, and 

corrected for clay plasticity in accordance with standard geotechnical engineering practices. 

 

There are many ways to evaluate the shear strength of a geologic unit, particularly when 

multiple in situ measurements have been made in that unit.  The shear strength of soil is 

dependent on many factors, including the “stress history” of the soil, the current (i.e. in situ) 

stresses acting on the soil, and the rate of shearing if the soil were to be loaded beyond its 

peak strength.  Because soil can behave both elastically (soil will rebound after loading) and 

plastically (soil deformations are permanent after loading), there can be many interpretations 

of the appropriate strength to use when modeling a soil unit.  Common methods of 

evaluating soil test data are to consider mean values, median values, lower-bound values and 

upper-bound values.  Other factors such as data density, variability in test results, and the 

potential consequence of failure are also important to consider.  In all cases, engineering 

judgment is required to select an appropriate soil strength assumption for a given situation. 

 

To evaluate the sensitivity of our model for a variety of strength assumptions, we considered 

a subset of test results for soils located near the marine mattress, as well as the full suite of 

test results from the clay unit across the former Buffalo Color site.  Table 1 summarizes our 

original assumptions and factor of safety (i.e. the “baseline” case), which relied on the subset 

of data closest to the marine mattress, as well as the alternate methods of modeling the native 
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clay strength considering the full suite of test results, and the resulting factors of safety for 

these cases.  

 

Table 1 
Sensitivity Evaluation of Native Clay Strength 

Case  Basis of Strength Assumption 

Assumed Native Clay 
Undrained Shear 

Strength 

(psf) 

Existing Slope 
Factor of Safety 

Baseline 
Average of 3 VST tests conducted along 
the shoreline near DMU 9 and DMU 10, 
corrected for plasticity1 

680  1.15 

Lower 1‐third 
Strength All Data 

Strength modeled using the 33rd 
percentile of all VST results 

750  1.26 

Mean Strength 
Shoreline Data 

Strength modeled using average of all 
shoreline boring VST results 

850  1.41 

Median Strength 

All Data 

Strength modeled using the mid‐point 
of all VST results 

875  1.44 

Mean Strength 

All Data 

Strength modeled using average of all 
VST results 

950  1.55 

Upper 1‐third 
Strength All Data 

Strength modeled using the 67th 
percentile of all VST results 

1025  1.66 

Notes 

1.  VST correction factor for plasticity = 0.95, based on Bjerrum (1973), “Problems of Soil Mechanics and Construction on Soft 

Clays and Structurally Unstable Soils”,  Proceedings, 8th International Conference on Soil Mechanics and Foundation 

Engineering, Springer, New York. 

 

As presented in the above table, depending on the specific strength assumption employed, 

higher factors of safety are obtained.  These factors of safety range confirm the physical 

observations along the Marine Mattress areas of the former Buffalo Color site, which does 

indicate a stable slope.  However, for the purposes of evaluation of effects of any future 

activities that might influence the riverside toe of the slope, it is characteristic to use a 

conservative, lower end strength assumption, to account for construction variations that 

might occur during implementation of an in-water project.  Therefore, for the purposes of 

evaluating the effects of dredging near the toe of the structure, the more conservative 

strength assumptions should be employed.   

 

We appreciate the opportunity to provide this clarification to our earlier memorandum.  

Please contact us if you have any questions or require further clarification. 

   

 



 

 

Appendix C  
Soil Boring Logs and
Geotechnical Laboratory Data 
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Figure 1

 Subsurface Exploration Locations - DMUs 9 and 10

            Buffalo River AOC

    SOURCE:  Aerial from ESRI. Basemap from CH2MHill. Bathymetry from USACE,

dated September-December 2014.

HORIZONTAL DATUM: New York State Plane West, NAD83, U.S. Feet.

LEGEND:

Navigation Channel

DMU Limits

Shoreline

Existing Contours, 2' and 10'

Boundary of No Dredge Area

Toe of Marine Mattress (May 2013 and April 2014)

Actual Sediment Probing Location

Actual Upland Boring Location

Actual Over-water Boring Location

BUFFALO

RIVER



Samples and descriptions are in recovered depths.

Classification scheme: USCS

Hammer Efficiency:Logged By:

20 40 50 G
re

a
te

r 
th

a
n

5
0

Client:

Collection Date:

Project:

Project #:

Contractor:

Sheet 1 of 2

E/LONG:

Method:

Total Depth (ft):

Observed GW (bgs):

Hammer:

Soil Boring Log

D
e

p
th

 (
ft

)

3010

Uncorrected Standard

Penetration Resistance

(blows per foot) and

Water Content (%)

1078061.599 1042878.313

Ground Surface Elevation (ft):

Honeywell International

E50287-03.01

3 inch O.D. Shelby Tube (Piston Sampler)
2 inch O.D. Split - Spoon

NA

S
a

m
p

le
s

0

V
a

lu
e

s Soil Description

New York State Plane West, NAD1983, US Survey FeetHoriz. Datum:

Vert. Datum:

Sampler(s):

Location:

N/LAT:

E
le

v
a

ti
o

n
 (

ft
)

La
b

 T
e

st

Buffalo, NY Wash Rotary

IGLD 85 584.5

Auto Hammer - 140lbs w/ 30-inch drop

Buffalo River AOC

Water Content (%)

SPT N-Value

720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130

Notes:
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565

560
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550

545

540

535

67.0

AQ-SB-01

Chad Robinson

Atlantic Testing Laboratories

N/A

5/19/15-5/20/15

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.

2. Groundwater level was observed at the time and date specified.

3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =

Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

TOPSOIL: Very stiff, dry, light brown, sandy clayey TOPSOIL (approx. 2 -

inches).

FILL (SM): Loose, damp, reddish dark brown to black, silty, fine to

medium SAND (FILL), some gravel, occasional brick, concrete, and glass

fragments, no odor.

Becomes medium dense, moist, with very slight hydrocarbon odor

@12.0ft.

Becomes wet.

Silty CLAY (CL): Very soft to medium stiff, moist, brownish gray, silty

CLAY, trace fine sand, medium plasticity, no odor.

Vane Shear Test @35ft. Peak - 1328 psf, Remold - 516 psf.

Vane Shear Test @47ft. Peak - 1224 psf, Remold - 664 psf.

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

ST-11

S-12

S-13

S-14

ST-15

S-16

W.O.H.

W.O.R.

W.O.H.

MC, SG, AL,

UUTX

MC

MC

MC

MC, SG, AL,

CUTX

MC



Samples and descriptions are in recovered depths.

Classification scheme: USCS

Hammer Efficiency:Logged By:

20 40 50 G
re

a
te

r 
th

a
n

5
0

Client:

Collection Date:

Project:

Project #:

Contractor:

Sheet 2 of 2

E/LONG:

Method:

Total Depth (ft):

Observed GW (bgs):

Hammer:

Soil Boring Log

D
e

p
th

 (
ft

)

3010

Uncorrected Standard

Penetration Resistance

(blows per foot) and

Water Content (%)

1078061.599 1042878.313

Ground Surface Elevation (ft):

Honeywell International

E50287-03.01

3 inch O.D. Shelby Tube (Piston Sampler)
2 inch O.D. Split - Spoon

NA

S
a

m
p

le
s

0

V
a

lu
e

s Soil Description

New York State Plane West, NAD1983, US Survey FeetHoriz. Datum:

Vert. Datum:

Sampler(s):

Location:

N/LAT:

E
le

v
a

ti
o

n
 (

ft
)

La
b

 T
e

st

Buffalo, NY Wash Rotary

IGLD 85 584.5

Auto Hammer - 140lbs w/ 30-inch drop

Buffalo River AOC

Water Content (%)

SPT N-Value

720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130

Notes:
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485

67.0

AQ-SB-01

Chad Robinson

Atlantic Testing Laboratories

N/A

5/19/15-5/20/15

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.

2. Groundwater level was observed at the time and date specified.

3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =

Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

trace fine sand; transition to light gray.

Driller noted possible cobble or boulder @56.5 to 57.0ft.

trace well-rounded gravel; increasing sand content.

Silty SAND (SM): Medium dense, moist, gray, gravelly silty fine SAND to

sandy SILT.

Driller noted change in drilling (bedrock) @65.5ft., advance with roller

bit to 67.0ft.

BEDROCK: Poor recovery, broken rock fragments, possible limestone.

Bottom of Boring at 67.0ft below ground surface.  Completed on

5/20/15.

S-17

S-18

S-19

S-20

W.O.R.

100/0.5"

MC

MC

MC



Sheet 1 of 1Soil Boring Log

1042819.286

3 inch O.D. Shelby Tube (Piston Sampler) NA

Contractor:

Collection Date:

Logged By:

Client:

Project #:

Project: Location:

N/LAT: E/LONG:

Horiz. Datum: New York State Plane West, NAD1983, US Survey Feet

Vert. Datum: IGLD 85

Sampler(s): 2 inch O.D. Split - Spoon

Total Depth (ft):

Water Depth (ATD):

Ground Surface Elevation (ft):

Hammer:

Hammer Efficiency:

Wash RotaryMethod:

0 10

Uncorrected Standard
Penetration Resistance

(blows per foot) and
Water Content (%)
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s

50 Samples and descriptions are in recovered depths.
Classification scheme: USCS

Soil Description

La
b 

T
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t

E
le

va
tio

n 
(f

t)

555.3

Auto Hammer - 140lbs w/30-inch drop

Honeywell International

Buffalo, NY

1078088.876

Buffalo River AOC

S
am
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es

D
ep

th
 (

ft)

E50287-03.01

Notes:
SPT N-Value

Water Content (%)720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130
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AQ-SB-01A

Zac Koehn

16.3ft.

5/27/15

Atlantic Testing Laboratories

36.4

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.
2. Groundwater level was observed at the time and date specified.
3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =
Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

SEDIMENT: Very soft sediment (not sampled, but measured by

probing).

Silty CLAY (CH): Soft, moist, gray-brown, silty CLAY, medium to high

plasticity.

Vane Shear Test @8.5ft. Peak - 491 psf, Remold - 38 psf.

Vane Shear Test @23.5ft. Peak - 453 psf, Remold - 264 psf.

Sandy Silty CLAY (CL): Medium stiff to stiff, moist, gray to gray-brown

sandy silty CLAY (Till).

Silty SAND (SM): Dense, moist, gray to olive gray, medium silty SAND

with angular coarse sand and gravel, low plasticity fines.

BEDROCK: Poor recovery, weathered bedrock.

Bottom of Boring at 36.4ft below mudline.  Completed on 5/27/15.

ST-01

SS-01

ST-02

SS-02

SS-03

51.2%

W.O.H.

50/5"

MC,SG,AL,
UUTX,
Consol

MC

MC

MC



Samples and descriptions are in recovered depths.

Classification scheme: USCS

Hammer Efficiency:Logged By:

20 40 50 G
re

a
te

r 
th

a
n

5
0

Client:

Collection Date:

Project:

Project #:

Contractor:

Sheet 1 of 2

E/LONG:

Method:

Total Depth (ft):

Observed GW (bgs):

Hammer:

Soil Boring Log

D
e

p
th

 (
ft

)

3010

Uncorrected Standard

Penetration Resistance

(blows per foot) and

Water Content (%)

1078126.613 1042952.62

Ground Surface Elevation (ft):

Honeywell International

E50287-03.01

3 inch O.D. Shelby Tube (Piston Sampler)
2 inch O.D. Split - Spoon

NA

S
a

m
p

le
s

0

V
a

lu
e

s Soil Description

New York State Plane West, NAD1983, US Survey FeetHoriz. Datum:

Vert. Datum:

Sampler(s):

Location:

N/LAT:

E
le

v
a

ti
o

n
 (

ft
)

La
b

 T
e

st

Buffalo, NY Wash Rotary

IGLD 85 584.9

Auto Hammer - 140lbs w/ 30-inch drop

Buffalo River AOC

Water Content (%)

SPT N-Value

720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130

Notes:
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66.0

AQ-SB-02

Chad Robinson

Atlantic Testing Laboratories

N/A

5/20/15 - 5/21/15

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.

2. Groundwater level was observed at the time and date specified.

3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =

Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

TOPSOIL: Stiff, dry, light brown, silty clayey TOPSOIL (approx. 2-inches).

Silty Sand (SM): Loose to medium dense, dry, dark brown to reddish

brown, silty fine to medium SAND, occasional brick, concrete, and glass

fragments, no odor (FILL).

SAND/GRAVEL (SP/GC): Loose, dry to moist, reddish brown,

interbedded medium SAND and clayey GRAVEL (FILL).

Silty SAND (SM): Medium dense, wet, black, silty gravelly, fine to

medium SAND, cemented black pieces, no odor (FILL).

Driller notes wash water return turns to dark gray @31.0ft.

Silty CLAY (CL): Very soft, moist, brownish gray, silty CLAY, medium

plasticity.

Mottled gray and brown from 39.0 to 40.0ft.

Vane Shear Test @43.0ft. Peak - 604 psf, Remold - 302 psf.

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

S-9

S-10

S-11

ST-12

S-13

S-14

W.O.R.

W.O.H.

W.O.R.

W.O.H.

MC

MC

MC, SG, AL,

UUTX

MC

MC



Samples and descriptions are in recovered depths.

Classification scheme: USCS

Hammer Efficiency:Logged By:
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5
0

Client:

Collection Date:

Project:

Project #:

Contractor:

Sheet 2 of 2

E/LONG:

Method:

Total Depth (ft):

Observed GW (bgs):

Hammer:

Soil Boring Log

D
e

p
th

 (
ft

)

3010

Uncorrected Standard

Penetration Resistance

(blows per foot) and

Water Content (%)

1078126.613 1042952.62

Ground Surface Elevation (ft):

Honeywell International

E50287-03.01

3 inch O.D. Shelby Tube (Piston Sampler)
2 inch O.D. Split - Spoon

NA

S
a

m
p
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s

0

V
a
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e

s Soil Description

New York State Plane West, NAD1983, US Survey FeetHoriz. Datum:

Vert. Datum:

Sampler(s):

Location:

N/LAT:

E
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a
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n
 (
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)
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b
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e

st

Buffalo, NY Wash Rotary

IGLD 85 584.9

Auto Hammer - 140lbs w/ 30-inch drop

Buffalo River AOC

Water Content (%)

SPT N-Value

720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130

Notes:
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AQ-SB-02

Chad Robinson

Atlantic Testing Laboratories

N/A

5/20/15 - 5/21/15

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.

2. Groundwater level was observed at the time and date specified.

3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =

Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

Silty CLAY (CL): Very soft, moist, brownish gray, silty CLAY, medium

plasticity.

Vane Shear Test @53.0ft. Peak - 944 psf, Remold - 310 psf.

transitions to brown, silty CLAY with occasional gray silt lens and silt

partings.

Silty Sandy CLAY (CL): Stiff, moist, gray, silty sandy CLAY, some fine

semi angular gravel (Till).

Driller noted change in drilling (bedrock), advance with roller bit to

66.0ft.

BEDROCK: Poor recovery, broken rock fragments, possible limestone.

Bottom of Boring at 66.0ft below ground surface.  Completed on

5/21/15.

ST-15

S-16

S-17

S-18

S-19

W.O.R.

W.O.R.

100/6"

MC

MC

MC



Sheet 1 of 1Soil Boring Log

1042939.751

3 inch O.D. Shelby Tube (Piston Sampler) NA

Contractor:

Collection Date:

Logged By:

Client:

Project #:

Project: Location:

N/LAT: E/LONG:

Horiz. Datum: New York State Plane West, NAD1983, US Survey Feet

Vert. Datum: IGLD 85

Sampler(s): 2 inch O.D. Split - Spoon

Total Depth (ft):

Water Depth (ATD):

Ground Surface Elevation (ft):

Hammer:

Hammer Efficiency:

Wash RotaryMethod:

0 10

Uncorrected Standard
Penetration Resistance

(blows per foot) and
Water Content (%)
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s

50 Samples and descriptions are in recovered depths.
Classification scheme: USCS

Soil Description
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T
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t)

554.3

Auto Hammer - 140lbs w/30-inch drop

Honeywell International

Buffalo, NY

1078179.056

Buffalo River AOC
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E50287-03.01

Notes:
SPT N-Value

Water Content (%)720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130
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AQ-SB-02A

Zac Koehn

17.5ft.

5/28/15

Atlantic Testing Laboratories

35.7

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.
2. Groundwater level was observed at the time and date specified.
3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =
Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

Organic SILT (OH): Very soft, wet, dark gray to olive gray, organic SILT

with some sand and decayed plant matter, strong odor.

Silty SAND (SM): Loose, wet, black, silty SAND, some debris (brick

pieces and leaf like matter), potential product observed, strong odor,

sheen in return water (Fill).

Hard drilling @7.5ft. - possible debris.

SAND with silt (SP-SM): Loose, wet, dark black with light colored grains,

medium to coarse SAND with silt and angular rock fragments,

potential product observed, strong odor.

Silty CLAY(CH): Soft, moist, gray to gray-brown, silty CLAY, trace sand,

medium plasticity.

Vane Shear Test @ 23.5ft. Peak - 672 psf, Remold - 234 psf.

Silty Clayey SAND (SC-SM): Medium dense, moist, gray to gray-brown,

silty clayey SAND with occasional gravel (Till).

Driller notes hard drilling, likely weathered bedrock @34.5ft.

BEDROCK: Poor recovery, rock fragments, possible limestone.

Bottom of Boring at 35.8ft below mudline.  Completed on 5/28/15.

SS-01

SS-02

SS-03

ST-01

ST-02

ST-03

SS-04

SS-05

W.O.R.

50/2"

MC, AL, GS

MC, AL, SG,
CUTX,
Consol

MC, AL, SG,
UUTX



Sheet 1 of 1Soil Boring Log

1042937.594

3 inch O.D. Shelby Tube (Piston Sampler) NA

Contractor:

Collection Date:

Logged By:

Client:

Project #:

Project: Location:

N/LAT: E/LONG:

Horiz. Datum: New York State Plane West, NAD1983, US Survey Feet

Vert. Datum: IGLD 85

Sampler(s): 2 inch O.D. Split - Spoon

Total Depth (ft):

Water Depth (ATD):

Ground Surface Elevation (ft):

Hammer:

Hammer Efficiency:

Wash RotaryMethod:

0 10

Uncorrected Standard
Penetration Resistance

(blows per foot) and
Water Content (%)
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50 Samples and descriptions are in recovered depths.
Classification scheme: USCS

Soil Description
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555.4

Auto Hammer - 140lbs w/30-inch drop

Honeywell International

Buffalo, NY

1078191.537

Buffalo River AOC
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D
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E50287-03.01

Notes:
SPT N-Value

Water Content (%)720 Olive Way, Suite 1900
Seattle, WA 98101
206-287-9130
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AQ-SB-02B

Zac Koehn

16.4ft.

5/28/15

Atlantic Testing Laboratories

15.0

1. Soil descriptions and stratum lines are interpretive and actual conditions may vary.
2. Groundwater level was observed at the time and date specified.
3. W.O.H. = Weight of Hammer; W.O.R. = Weight of Rods; GS = Grain Size Analysis; AL =
Atterberg Limits; SG = Specific Gravity; CUTX = Consolidated-Undrained Tri-Axial.

No samples collected in the upper 5 feet.

Organic SILT (OH): Very soft, moist, olive gray-brown, organic SILT,

recently deposited.  The material was observed on the end of the

sediment probe and drill rods.

Sandy SILT (ML): Very soft, black, fine sandy SILT.

SILT/SAND (SM/ML): Loose, mixture of SAND and SILT with some

debris (brick, glass, and wood), observed potential product, strong

odor.

@8.3ft. layer of 1-inch coarse sand with strong odor.

Sandy SILT (ML): Very soft, moist, olive gray-brown, sandy SILT with

interbedded silty sand and sandy silt seams with observed potential

product.

@10.7ft. wood obstruction in sampler.

Harder drilling from 11.0 to 13.0ft.

@13.0ft. sand lens with subrounded gravel with potential product and

odor.

CLAY (CH): Very soft, moist, olive gray-brown, CLAY, observed possible

product striations within top 1/2-inch of clay sample.

Bottom of Boring at 15.0ft below mudline.  Completed on 5/28/15.

SS-01

SS-02

SS-03

SS-04

SS-05

W.O.H.

W.O.H.



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/22/15
Test Id: 338338

Tested By: jbr
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 7/29/2015 9:23:58 AM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

AQ-SB-01

AQ-SB-01

AQ-SB-01

AQ-SB-01

AQ-SB-01

AQ-SB-01

AQ-SB-01

AQ-SB-01

AQ-SB-01

ST- 11

S- 12

S- 13

S- 14

ST- 15

S- 16

S- 17

S- 18

S- 19

---

---

---

---

---

---

---

---

---

Moist, grayish brown clay

Moist, brown clay

Moist, brown clay

Moist, brown clay

Moist, dark reddish gray clay

Moist, brown clay

Moist, brown clay

Moist, brown clayey sand

Moist, reddish yellow clayey gravel

43.8

42.2

41.3

32.9

31.2

24.5

27.3

10.7

5.3

Notes: Temperature of Drying : 110º Celsius



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/13/15
Test Id: 338128

Tested By: jbr
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 7/29/2015 9:25:58 AM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

AQ-SB-01A

AQ-SB-01A

AQ-SB-01A

AQ-SB-01A

ST- 01

SS- 01

SS- 02

SS- 03

---

---

---

---

Moist, reddish brown clay

Moist, brown clay

Moist, grayish brown sandy silt

Moist, grayish brown silt with gravel

51.2

32.9

11.3

7.8

Notes: Temperature of Drying : 110º Celsius



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/15/15
Test Id: 338346

Tested By: jbr
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 7/29/2015 9:26:34 AM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

AQ-SB-02

AQ-SB-02

AQ-SB-02

AQ-SB-02

AQ-SB-02

AQ-SB-02

AQ-SB-02

AQ-SB-02

S- 10

S- 11

ST- 12

S- 13

S- 14

S- 16

S- 17

S- 18

---

---

---

---

---

---

---

---

Moist, brown silt

Moist, brown clay

Moist, brown clay

Moist, brown silt

Moist, brown clay

Moist, brown silty clay

Moist, brown clay

Moist, grayish brown clay with sand

40.0

34.4

29.6

36.8

32.6

35.3

20.6

8.1

Notes: Temperature of Drying : 110º Celsius



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/15/15
Test Id: 338282

Tested By: jbr
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 7/29/2015 11:10:11 AM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

AQ-SB-02A

AQ-SB-02A

AQ-SB-02A

AQ-SB-04

AQ-SB-04

AQ-SB-04

ST- 01

ST- 02

ST- 03

SS- 02

SS- 03

SS- 04

---

---

---

---

---

---

Moist, brown clay

Moist, brown clay

Moist, grayish brown silty, clayey sand
with gravel

Moist, brown clay

Moist, light olive brown silty clay

Moist, brown silt

30.8

35.8

9.7

32.0

11.5

12.1

Notes: Temperature of Drying : 110º Celsius



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/16/15
Test Id: 338300

Tested By: jbr
Checked By: emm

Amount of Material Passing #200 Sieve - ASTM D1140

printed 7/29/2015 11:12:18 AM

 Boring ID  Sample ID  Depth  Visual Description  Fines, % 

AQ-SB-01A

AQ-SB-02A

AQ-SB-07

AQ-SB-07

AQ-SB-10

SS-02

ST-03

ST-02

SS-04

SS-05

---

---

---

---

---

Moist, grayish brown sandy silt

Moist, grayish brown silty, clayey sand with gravel

Moist, reddish gray clay

Moist, brown sandy clay

Moist, brown sandy silt

56.0

49.2

99.0

50.6

58.9

Notes: Tests performed using Method B - washing using a wetting agent

             Dry mass of test specimen was determined directly



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 07/16/15
Test Id: 338142

Tested By: jbr
Checked By: emm

Specific Gravity of Soils by ASTM D854

printed 7/29/2015 11:11:23 AM

Boring ID Sample ID Depth Visual Description Specific
Gravity

Comment

AQ-SB-01

AQ-SB-01

AQ-SB-01A

AQ-SB-02

AQ-SB-02A

AQ-SB-02A

AQ-SB-07

AQ-SB-07

AQ-SB-08

AQ-SB-08A

ST-11

ST-15

ST-01

ST-12

ST-02

ST-03

ST-01

ST-02

SS-03

ST-02

---

---

---

---

---

---

---

---

---

---

Moist, grayish brown clay

Moist, dark reddish gray clay

Moist, reddish brown clay

Moist, brown clay

Moist, brown clay

Moist, grayish brown silty, clayey
sand with gravel

Moist, dark olive gray clay

Moist, reddish gray clay

Moist, very dark gray silt

Wet, dark gray clay

2.72

2.72

2.73

2.69

2.72

2.73

2.75

2.75

2.59

2.61

Notes: Specific Gravity performed by using method A (moist specimens) of ASTM D854

Moisture Content determined by ASTM D2216.



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 02A
Sample ID: ST-01
Depth : ---

Sample Type: tube
Test Date: 07/13/15
Test Id: 338136

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, brown clay
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 7/29/2015 9:13:19 AM
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% Cobble

---

% Gravel

0.0

% Sand

1.7

% Silt & Clay Size

98.3

Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#200 

---

---

---

---

---

---

---

---

---

4.75

2.00

0.85

0.42

0.25

0.15

0.075

Particle Size (mm)

0.0281

0.0176

0.0108

0.0077

0.0054

0.0041

0.0029

0.0012

100

100

100

100

100

100

98

Percent Finer

92

86

75

69

60

54

47

38

Spec. Percent Complies

 Coefficients
D   =0.0169 mm85

D   =0.0054 mm60

D   =0.0034 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM Lean clay (CL)

 AASHTO Clayey Soils (A-6 (17))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Specific Gravity : 2.65

Separation of Sample: #200 Sieve



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 01
Sample ID: ST-11
Depth : ---

Sample Type: tube
Test Date: 07/22/15
Test Id: 338327

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:30 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-11 AQ-SB-
01

--- 44 45 20 25 1

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 01
Sample ID: ST-15
Depth : ---

Sample Type: tube
Test Date: 07/22/15
Test Id: 338328

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark reddish gray clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:31 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-15 AQ-SB-
01

--- 31 35 18 17 0.8

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 01A
Sample ID: ST-01
Depth : ---

Sample Type: tube
Test Date: 07/13/15
Test Id: 338119

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, reddish brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:31 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-01 AQ-SB-
01A

--- 51 56 22 34 0.9

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 02
Sample ID: ST-12
Depth : ---

Sample Type: tube
Test Date: 07/22/15
Test Id: 338329

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:31 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-12 AQ-SB-
02

--- 30 34 18 16 0.7

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 02A
Sample ID: ST-01
Depth : ---

Sample Type: tube
Test Date: 07/14/15
Test Id: 338120

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:32 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-01 AQ-SB-
02A

--- 31 34 17 17 0.8 Lean clay (CL)

Sample Prepared using the WET method

0% Retained on #40 Sieve

Dry Strength: MEDIUM

Dilatancy: SLOW

Toughness: LOW



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 02A
Sample ID: ST-02
Depth : ---

Sample Type: tube
Test Date: 07/10/15
Test Id: 338121

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:32 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-02 AQ-SB-
02A

--- 36 41 18 23 0.8

Sample Prepared using the WET method

Dry Strength: LOW

Dilatancy: SLOW

Toughness: LOW



Client: Anchor QEA, LLC
Project: Buffalo River
Location: Buffalo, NY Project No: GTX-303367
Boring ID: AQ-SB- 02A
Sample ID: ST-03
Depth : ---

Sample Type: tube
Test Date: 07/13/15
Test Id: 338122

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown silty, clayey sand with gravel
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 7/29/2015 9:09:32 AM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

ST-03 AQ-SB-
02A

--- 10 18 11 7 -0.2

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW























                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Buffalo River                    Location: Buffalo, NY                     Project No.: GTX-303367
Boring No.: AQ-SB-01A                     Tested By: md                             Checked By: jdt
Sample No.: ST-01                         Test Date: 07/07/15                       Depth: ---
Test No.: IP-2                            Sample Type: intact                       Elevation: ---

Soil Description: Moist, reddish brown clay
Remarks: System V, Swell Pressure = 0.0646 tsf

Measured Specific Gravity: 2.73        Liquid Limit: 56                       Specimen Diameter: 2.50 in
Initial Void Ratio: 0.981              Plastic Limit: 22                      Initial Height: 1.00 in
Final Void Ratio: 0.644                Plasticity Index: 34                   Final Height: 0.83 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                 16779                RING                                    A141

Wt. Container + Wet Soil, gm                228.70              261.74              248.42              136.91
Wt. Container + Dry Soil, gm                157.33              222.27              222.27              112.42
Wt. Container, gm                           8.3200              111.27              111.27              8.4700
Wt. Dry Soil, gm                            149.01              111.00              111.00              103.95
Water Content, %                             47.90               35.56               23.56               23.56
Void Ratio                                     ---               0.981               0.644                 ---
Degree of Saturation, %                        ---               99.11              100.00                 ---
Dry Unit Weight, pcf                           ---              86.145              103.79                 ---



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Buffalo River                    Location: Buffalo, NY                     Project No.: GTX-303367
Boring No.: AQ-SB-01A                     Tested By: md                             Checked By: jdt
Sample No.: ST-01                         Test Date: 07/07/15                       Depth: ---
Test No.: IP-2                            Sample Type: intact                       Elevation: ---

Soil Description: Moist, reddish brown clay
Remarks: System V, Swell Pressure = 0.0646 tsf

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0646      0.001340       0.978       0.134       0.380   6.46e-005   2.07e-002   3.61e-003
    2       0.125      0.005622       0.969       0.562       6.983   3.49e-006   7.09e-002   6.67e-004
    3       0.250       0.01560       0.950        1.56       5.557   4.32e-006   7.98e-002   9.31e-004
    4       0.500       0.02939       0.922        2.94       7.212   3.25e-006   5.52e-002   4.84e-004
    5        1.00       0.05099       0.880        5.10       4.302   5.25e-006   4.32e-002   6.12e-004
    6        2.00       0.08252       0.817        8.25       4.002   5.34e-006   3.15e-002   4.54e-004
    7        4.00        0.1263       0.730        12.6       5.257   3.74e-006   2.19e-002   2.21e-004
    8        8.00        0.1702       0.643        17.0       3.740   4.76e-006   1.10e-002   1.41e-004
    9        16.0        0.2119       0.561        21.2       2.684   5.98e-006   5.21e-003   8.41e-005
   10        32.0        0.2484       0.489        24.8       3.294   4.42e-006   2.28e-003   2.72e-005
   11        8.00        0.2417       0.502        24.2       0.772   1.81e-005   2.79e-004   1.37e-005
   12        2.00        0.2233       0.538        22.3       5.263   2.75e-006   3.06e-003   2.26e-005
   13       0.500        0.2032       0.578        20.3      29.290   5.18e-007   1.34e-002   1.87e-005
   14       0.125        0.1823       0.620        18.2      72.789   2.20e-007   5.58e-002   3.31e-005
   15      0.0625        0.1730       0.638        17.3      87.320   1.90e-007   1.49e-001   7.65e-005

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0646      0.001340       0.978       0.134       0.000   0.00e+000   2.07e-002   0.00e+000   0.00e+000
    2       0.125      0.005622       0.969       0.562       0.000   0.00e+000   7.09e-002   0.00e+000   0.00e+000
    3       0.250       0.01560       0.950        1.56       0.000   0.00e+000   7.98e-002   0.00e+000   0.00e+000
    4       0.500       0.02939       0.922        2.94       1.457   3.74e-006   5.52e-002   5.56e-004   0.00e+000
    5        1.00       0.05099       0.880        5.10       0.755   6.95e-006   4.32e-002   8.10e-004   0.00e+000
    6        2.00       0.08252       0.817        8.25       1.195   4.15e-006   3.15e-002   3.53e-004   0.00e+000
    7        4.00        0.1263       0.730        12.6       1.370   3.34e-006   2.19e-002   1.97e-004   0.00e+000
    8        8.00        0.1702       0.643        17.0       1.125   3.68e-006   1.10e-002   1.09e-004   0.00e+000
    9        16.0        0.2119       0.561        21.2       0.845   4.41e-006   5.21e-003   6.20e-005   0.00e+000
   10        32.0        0.2484       0.489        24.8       0.450   7.50e-006   2.28e-003   4.61e-005   0.00e+000
   11        8.00        0.2417       0.502        24.2       0.193   1.68e-005   2.79e-004   1.27e-005   0.00e+000
   12        2.00        0.2233       0.538        22.3       0.000   0.00e+000   3.06e-003   0.00e+000   0.00e+000
   13       0.500        0.2032       0.578        20.3       0.000   0.00e+000   1.34e-002   0.00e+000   0.00e+000
   14       0.125        0.1823       0.620        18.2       0.000   0.00e+000   5.58e-002   0.00e+000   0.00e+000
   15      0.0625        0.1730       0.638        17.3       0.000   0.00e+000   1.49e-001   0.00e+000   0.00e+000





































                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Buffalo River                    Location: Buffalo, NY                     Project No.: GTX-303367
Boring No.: AQ-SB-02A                     Tested By: md                             Checked By: jdt
Sample No.: ST-02                         Test Date: 07/09/15                       Depth: ---
Test No.: IP-3                            Sample Type: intact                       Elevation: ---

Soil Description: Moist, brown clay
Remarks: System V, Swell Pressure = 0.0885 tsf

Measured Specific Gravity: 2.72        Liquid Limit: 41                       Specimen Diameter: 2.50 in
Initial Void Ratio: 0.876              Plastic Limit: 18                      Initial Height: 1.00 in
Final Void Ratio: 0.614                Plasticity Index: 23                   Final Height: 0.86 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                  A359                RING                                    A519

Wt. Container + Wet Soil, gm                139.87              262.70              251.79              144.56
Wt. Container + Dry Soil, gm                104.46              225.49              225.49              119.48
Wt. Container, gm                           8.4900              109.04              109.04              8.4500
Wt. Dry Soil, gm                            95.970              116.45              116.45              111.03
Water Content, %                             36.90               31.96               22.59               22.59
Void Ratio                                     ---               0.876               0.614                 ---
Degree of Saturation, %                        ---               99.06              100.00                 ---
Dry Unit Weight, pcf                           ---              90.372              105.08                 ---



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Buffalo River                    Location: Buffalo, NY                     Project No.: GTX-303367
Boring No.: AQ-SB-02A                     Tested By: md                             Checked By: jdt
Sample No.: ST-02                         Test Date: 07/09/15                       Depth: ---
Test No.: IP-3                            Sample Type: intact                       Elevation: ---

Soil Description: Moist, brown clay
Remarks: System V, Swell Pressure = 0.0885 tsf

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0885      0.001687       0.873       0.169       0.486   5.04e-005   1.91e-002   2.59e-003
    2       0.125      0.002972       0.871       0.297       9.973   2.45e-006   3.52e-002   2.32e-004
    3       0.250      0.008637       0.860       0.864       7.649   3.17e-006   4.53e-002   3.88e-004
    4       0.500       0.01560       0.847        1.56       4.439   5.39e-006   2.79e-002   4.05e-004
    5        1.00       0.02744       0.825        2.74       7.936   2.96e-006   2.37e-002   1.89e-004
    6        2.00       0.05163       0.779        5.16      13.710   1.65e-006   2.42e-002   1.08e-004
    7        4.00        0.1066       0.676        10.7      23.166   8.98e-007   2.75e-002   6.66e-005
    8        8.00        0.1595       0.577        15.9      20.236   9.11e-007   1.32e-002   3.25e-005
    9        16.0        0.2068       0.488        20.7       8.036   2.04e-006   5.92e-003   3.25e-005
   10        32.0        0.2451       0.416        24.5       6.855   2.14e-006   2.39e-003   1.38e-005
   11        8.00        0.2392       0.427        23.9       8.976   1.57e-006   2.48e-004   1.05e-006
   12        2.00        0.2208       0.462        22.1      17.675   8.23e-007   3.06e-003   6.78e-006
   13       0.500        0.1990       0.503        19.9      91.286   1.68e-007   1.45e-002   6.58e-006
   14       0.125        0.1797       0.539        18.0      89.640   1.80e-007   5.14e-002   2.49e-005
   15      0.0625        0.1668       0.563        16.7       0.000   0.00e+000   2.07e-001   0.00e+000

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0885      0.001687       0.873       0.169       0.000   0.00e+000   1.91e-002   0.00e+000   0.00e+000
    2       0.125      0.002972       0.871       0.297       0.000   0.00e+000   3.52e-002   0.00e+000   0.00e+000
    3       0.250      0.008637       0.860       0.864       0.000   0.00e+000   4.53e-002   0.00e+000   0.00e+000
    4       0.500       0.01560       0.847        1.56       0.000   0.00e+000   2.79e-002   0.00e+000   0.00e+000
    5        1.00       0.02744       0.825        2.74       1.688   3.23e-006   2.37e-002   2.06e-004   0.00e+000
    6        2.00       0.05163       0.779        5.16       0.000   0.00e+000   2.42e-002   0.00e+000   0.00e+000
    7        4.00        0.1066       0.676        10.7       5.684   8.50e-007   2.75e-002   6.30e-005   0.00e+000
    8        8.00        0.1595       0.577        15.9       4.329   9.90e-007   1.32e-002   3.53e-005   0.00e+000
    9        16.0        0.2068       0.488        20.7       2.828   1.34e-006   5.92e-003   2.15e-005   0.00e+000
   10        32.0        0.2451       0.416        24.5       2.288   1.49e-006   2.39e-003   9.63e-006   0.00e+000
   11        8.00        0.2392       0.427        23.9       0.000   0.00e+000   2.48e-004   0.00e+000   0.00e+000
   12        2.00        0.2208       0.462        22.1       4.557   7.42e-007   3.06e-003   6.11e-006   0.00e+000
   13       0.500        0.1990       0.503        19.9      18.778   1.89e-007   1.45e-002   7.43e-006   0.00e+000
   14       0.125        0.1797       0.539        18.0       0.000   0.00e+000   5.14e-002   0.00e+000   0.00e+000
   15      0.0625        0.1668       0.563        16.7       0.000   0.00e+000   2.07e-001   0.00e+000   0.00e+000
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Knee Wall Sheeting Design Calculations 
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Input Data
Depth Of Excavation = 

Surcharge = 
Slope (active) = 

10.50
175.0
32.0

ft
psf
degrees

Soil Profile
Depth (ft) Soil Name (pcf) ' (pcf)  C (psf) Ca (psf) (°) (°)  Ka  Kac  Kp  Kpc

0.00 Loose Fine Sand 120.00 65.55 0.0 0.0 30.0 0.0 0.33 0.00 3.00 (2.31) 0.00 (0.00)
10.50 Soft Clay 115.00 56.00 0.0 0.0 29.9 0.0 0.34 0.00 2.98 (2.29) 0.00 (0.00)

( ) indicates factored value used in calculations. Factor(s): Kp÷1.3

Depth Of Active Water = 
Depth Of Passive Water = 

+18.50
+18.50

ft
ft

Water Density = 
Minimum Fluid Density = 

62.43
31.82

pcf
pcf

Solution
Sheet

Sheet Name  I (in4/ft)  E (psi)  Z (in³/ft)  f (psi)
 Maximum Bending

 Moment (ftlb/ft)  Upstand (ft)  Toe (ft)
 Pile

 Length (ft)
PZ27 187.50 3.04E+07 31.00 24970.3 64506.5 2.50 23.00 36.00

 Maximum Depth
Maxima

Bending Moment 36020.8 ftlb/ft 19.64 ft
Deflection 3.0 in -2.50 ft
Pressure 271.1 psf 0.02 ft
Shear Force 3136.5 lb/ft 12.62 ft
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depth
(ft)

P
(psf)

M
(ftlb/ft)

D
(in)

F
(lb/ft)

depth
(ft)

P
(psf)

M
(ftlb/ft)

D
(in)

F
(lb/ft)

depth
(ft)

P
(psf)

M
(ftlb/ft)

D
(in)

F
(lb/ft)

0.00 271.1
0.30 271.1
0.59 271.1
0.89 271.1
1.19 271.1
1.48 271.1
1.78 271.1
2.08 271.1
2.37 271.1
2.67 271.1
2.96 271.1
3.26 271.1
3.56 271.1
3.85 271.1
4.15 271.1
4.45 271.1
4.74 271.1
5.04 271.1
5.34 271.1
5.63 271.1
5.93 271.1
6.23 271.1
6.52 271.1
6.82 271.1
7.12 271.1
7.41 271.1
7.71 271.1
8.00 271.1
8.30 271.1
8.60 271.1
8.89 271.1
9.19 271.1
9.49 271.1
9.78 271.1

10.08 271.1
10.38 271.1
10.67 247.7
10.97 213.1

11.27 174.6
11.56 136.1
11.86 97.6
12.15 59.0
12.45 20.5
12.75 -18.0
13.04 -56.5
13.34 -95.0
13.64 -129.7
13.93 -168.2
14.23 -206.7
14.53 -245.2
14.82 -283.7
15.12 -322.2
15.42 -360.7
15.71 -399.2
16.01 -433.9
16.31 -472.4
16.60 -510.9
16.90 -549.4
17.19 -588.0
17.49 -626.5
17.79 -665.0
18.08 -703.5
18.38 -742.0
18.68 -776.7
18.97 -815.2
19.27 -853.7
19.57 -892.2
19.86 -930.7
20.16 -969.2
20.46 -1007.7
20.75 -1046.2
21.05 -1080.9
21.35 -1119.4
21.64 -1157.9
21.94 -1196.4
22.23 -1234.9

22.53 -1273.5
22.83 -1312.0
23.12 -1350.5
23.42 -1389.0
23.72 -1423.7
24.01 -1462.2
24.31 -1500.7
24.61 -1539.2
24.90 -1577.7
25.20 -1616.2
25.50 -1654.7
25.79 -1693.2
26.09 -1727.9
26.38 -1766.4
26.68 -1804.9
26.98 -1843.4
27.27 -1881.9
27.57 -1920.5
27.87 -1959.0
28.16 -1997.5
28.46 -2036.0
28.76 -2070.7
29.05 -2109.2
29.35 -2147.7
29.65 -2186.2
29.94 -2224.7
30.24 -2263.2
30.54 -2301.7
30.83 -2340.2
31.13 -2374.9
31.42 -2413.4
31.72 -2451.9
32.02 -2490.4
32.31 -2528.9
32.61 -2567.5
32.91 -2606.0
33.20 -2644.5
33.50 -2679.1

0.0
13.4
51.1

105.9
189.8
298.1
430.8
587.7
769.0
974.7

1204.7
1459.0
1708.7
2009.3
2334.1
2683.4
3057.0
3454.9
3877.1
4323.7
4746.4
5239.2
5756.4
6297.9
6863.7
7453.9
8068.4
8707.2
9370.4
9988.1

10697.5
11431.2
12189.3
12971.8
13778.5
14609.6
15465.0
16253.9

17148.5
18058.8
18981.3
19912.5
20849.1
21787.5
22724.6
23657.0
24489.2
25403.0
26302.1
27183.0
28042.3
28876.4
29681.9
30455.4
31121.3
31824.4
32485.4
33100.9
33667.5
34181.6
34639.8
35038.6
35374.7
35620.6
35827.8
35962.2
36020.3
35972.7
35762.8
35395.8
34881.7
34301.3
33534.8
32649.9
31656.5
30564.4

29383.7
28124.1
26795.7
25408.3
24117.4
22645.3
21142.9
19620.2
18087.2
16553.6
15029.4
13524.6
12194.9
10754.1
9361.4
8026.6
6759.7
5570.7
4469.3
3465.6
2569.3
1862.9
1198.3
670.0
287.8
61.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

8.1
89.5

170.8
244.0
325.3
406.7
488.0
569.3
650.7
732.0
813.3
894.6
967.8

1049.2
1130.5
1211.8
1293.2
1374.5
1455.8
1537.2
1610.4
1691.7
1773.0
1854.4
1935.7
2017.0
2098.4
2179.7
2261.0
2334.2
2415.5
2496.9
2578.2
2659.5
2740.9
2822.2
2901.2
2962.9

3020.4
3066.5
3100.9
3123.8
3135.2
3135.5
3124.9
3102.7
3072.9
3028.8
2973.2
2906.0
2827.2
2736.9
2635.0
2521.6
2409.7
2274.3
2127.4
1968.9
1798.9
1617.3
1424.1
1219.5
1003.2

798.7
560.5
310.8
49.5

-159.0
-347.3
-524.1
-689.3
-828.1
-971.3

-1103.0
-1223.2
-1331.8

-1428.8
-1514.3
-1588.3
-1650.7
-1696.9
-1737.4
-1766.3
-1783.6
-1789.4
-1783.6
-1766.3
-1737.4
-1701.5
-1650.7
-1588.3
-1514.3
-1428.8
-1331.8
-1223.2
-1103.0
-971.3
-842.9
-689.3
-524.1
-347.3
-159.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

2.6
2.6
2.5
2.5
2.5
2.4
2.4
2.3
2.3
2.2
2.2
2.1
2.1
2.1
2.0
2.0
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.6
1.6
1.5
1.5
1.4
1.4
1.4
1.3
1.3
1.2
1.2
1.2
1.1
1.1
1.0

1.0
1.0
0.9
0.9
0.9
0.8
0.8
0.7
0.7
0.7
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Client: Anchor QEA
Title: Buffalo River AOC 2015

Additional Dredging
Designer: MDP

Page: 4
Date: 10.16.15

Sheet: PZ27
Pressure: Terzaghi (m = 1.0; a = 0.4)

FOS: 1.5 (Kp÷1.3)
Toe: Cantilever

Barton & Loguidice, DPC SPW911, v2.40
© 2001 - 2007, Pile Buck®, Inc.
Email: pilebuck@pilebuck.com
Web: www.pilebuck.com



 

 

 Appendix E 
Great Lakes Legacy Act Project Permits 







































































































































































































































































































DEPARTMENT OF THE ARMY 
 BUFFALO DISTRICT, CORPS OF ENGINEERS 
 1776 NIAGARA STREET 
 BUFFALO, NEW YORK 14207-3199 
 
 

    REPLY TO 

    ATTENTION OF: 

 
 

 
 
 
 
 
  

October 16, 2015 
 
Regulatory Branch 
 
SUBJECT:  Transmittal of Department of the Army Permit No. 2013-00814, Nationwide Permit 
No. 38 as Published in the Federal Register, Volume 77, No. 34, on Tuesday, February 21, 2012, 
New York State Department of Environmental Conservation No. 9-1402-01094 
 
 
Mr. Rich Galloway 
Honeywell International, Inc. 
101 Columbia Road 
Morristown, New Jersey 07962 
 
Dear Mr. Galloway: 
 
 I am writing to you in regards to the recent request by Honeywell International, Inc to 
dredge approximately 40,000 cubic yards of contaminated sediment throughout the Buffalo 
River and install approximately 220-linear feet sheet piling to prevent destabilization of a section 
of bank lined with concrete aprons during dredging. This dredging is additional to what was 
previously authorized by the Corps to dredge within the Buffalo River Area of Concern (AOC) 
under the U.S. EPA's Great Lakes Legacy Act (GLLA) on August 14, 2013 (Reaffirmed 
September 17, 2013).  All dredging will take place within 6.2 miles from the mouth of the 
Buffalo River up to Cazenovia/Buffalo Creeks, including the 1.4 mile City Ship Canal, in the 
City of Buffalo, Erie County, New York. 
 
 I have evaluated the impacts associated with your proposal, and have concluded that they 
are authorized by the enclosed Nationwide Permit (NWP) provided that the attached conditions 
are satisfied. 
 
 Verification of the applicability of this NWP is valid until March 19, 2017 unless the 
NWP is modified, suspended, revoked, or the activity complies with any subsequent permit 
modification.  Please note in accordance with 33 CFR part 330.6(b), that if you commence or are 
under contract to commence an activity in reliance of the permit prior to the date this Nationwide 
permit expires, is suspended or revoked, or is modified such that the activity no longer complies 
with the terms and conditions, you have twelve months from the date of permit modification, 
expiration, or revocation to complete the activity under the present terms and conditions of the 
permit, unless the permit has been subject to the provisions of discretionary authority.   
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It is your responsibility to remain informed of changes to the NWP program.  A public 
notice announcing any changes will be issued when they occur and will be available for viewing 
at our website: http://www.lrb.usace.army.mil/Missions/Regulatory.aspx.  Finally, note that if 
your activity is not undertaken within the defined period or the project specifications have 
changed, you must immediately notify this office to determine the need for further approval or 
reverification. 

 
This affirmation is limited to the attached NWP and associated WQC, and does not 

obviate the need to obtain any other project specific Federal, state, or local authorization.  
Specifically, you may need to obtain Article 15 (Protection of Water), Article 24 (Freshwater 
Wetland), and/or Article 34 (Coastal Erosion Management) authorization from the New York 
State DEC. 
 
 In addition to the general conditions attached to the NWP, your attention is directed to the 
following Special Conditions which are also appended at the end of the NWP General 
Conditions: 
 
Administrative 
 

1. At the request of an authorized representative of the Buffalo District, U.S. Army Corps of 
Engineers, the permittee shall allow access to the project site and all restoration areas to 
determine compliance with the conditions of this permit. 
 

2. You are responsible for ensuring that all contractors and/or workers executing the 
activity(s) authorized by this permit have knowledge of the terms and conditions of the 
authorization and that a copy of the permit document is at the project site throughout the 
period that the authorized work is underway. You shall also inform all contractors of 
liabilities associated with non-compliance of this permit.  
 

3. If any historic or archeological artifacts or remains are discovered while conducting work 
authorized by this permit, you must notify the Corps of Engineers in accordance with 
General Condition 21 and all work in the vicinity of the discovery must be stopped 
immediately, pending initiation of any required consultation under the National Historic 
Preservation Act. 
 

4. Should human remains be encountered during any phase of the proposed project, such 
person or persons encountering the human remains must immediately cease work in the 
vicinity of the discovery and must not disturb or remove the remains, must protect the 
exposed portions of the remains from inclement weather and vandalism, and immediately 
notify the permittee.  Continuing work on the project may result in adverse effects to the 
remains, which may be contrary to the National Historic Preservation Act.  After discovery, 
the permittee must immediately notify (within 24 hours) Joseph Rowley, USACE Buffalo 
District, 1776 Niagara Street, Buffalo New York 14207 at (716) 879-4279 or email: 
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joseph.m.rowley@usace.army.mil and the New York State Office of Parks, Recreation, 
and Historic Preservation, Peebles Island State Park, P.O. Box 189, Waterford, New York  
12188-0189, (518) 237-8643. 
 

5. Please note, dredging in DMU-45c should be monitored by a qualified archaeologist to 
identify and record any structural remains that are encountered. 

 
6. Please note, contractor is directed to keep all spuds and anchors at least 25 feet from the 

center of the locator point that is meant to represent sonar target BF-5.  This area is 
adjacent to DMU-11.  
 

7. The permittee is authorized to discharge only clean fill material that is free of fines, oil 
and grease, debris, wood, general refuse, plaster, broken asphalt, or other potential 
pollutants. 
 

8. The Section 401 Water Quality Certification issued for this project by the State of New 
York is hereby part of this Department of the Army permit pursuant to Section 401(d) of 
the Clean Water Act. Noncompliance with any limitations or requirements stated in the 
certification may be a basis for suspension, revocation or modification of this permit.  
 

Dredging 
 

1. The permittee, including their contractors, must ensure the dredged material is not 
temporarily or permanently placed in Waters of the U.S., including wetlands. 
 

2. The permitte must notify Mr. Joseph Rowley, USACE Buffalo District, 1776 Niagara 
Street, Buffalo New York 14207, in writing, at least two (2) weeks prior to initiating any 
dredging activities authorized by this permit. 
 

3. The permittee or their contractors must have a copy of this permit on the vessel used for 
the authorized transportation and disposal of dredged material. 
 

4. The permittee must install and maintain, at their expense, any safety lights and signals 
prescribed by the United States Coast Guard (USCG), through regulations or otherwise, 
on the structures or vessels being utilized for the dredging operation. The USCG may be 
reached at the following address: Commander (OAN), U.S. Coast Guard, Ninth Coast 
Guard District, 1240 East Ninth Street, Cleveland, Ohio 44199-2060, Telephone: (216) 
902-6069; FAX: (216) 902-6059 
 

5. Dredging operations must be strictly controlled to minimize spillage and re-suspension of 
bottom sediments. 

 
Confined Disposal Facility 

mailto:joseph.m.rowley@usace.army.mil
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1. The permitte is responsible for abiding by the terms and conditions of the signed 

Memorandum of Agreement (MOA) with the Buffalo District for use of the Confined 
Disposal Facility (CDF).  Questions in regards to the MOA should be directed to Mr. 
Robert Remmers, Chief, Operations and Technical Support Section, who may be 
contacted by calling (716) 879-4277, by e-mail: robert.w.remmers@usace.army.mil, or by 
writing to: Mr. Robert Remmers, Chief, Operations and Tech Support, U.S. Army Corps 
of Engineers, 1776 Niagara Street, Buffalo, New York 14207-3199. 
 

2. Immediately upon completion of disposal operations (within 30 days) the permittee is 
required to submit to this office a copy of an itemized contractor's bill or statement 
showing the total cubic yardage deposited into the Federal Disposal Site and a description 
of the method used to calculate the yardage (e.g., before and after depth soundings within 
the dredge area). Backup information (including soundings or other survey data) must also 
be submitted to this office. The information must be sent to Mr. Robert Remmers as noted 
below and a second copy must be sent to: Mr. Harold Keppner, Chief, Monitoring and 
Enforcement Section, U.S. Army Corps of Engineers, 1776 Niagara Street, Buffalo, New 
York 14207-3199. 

 
 Finally, this letter contains an approved JD for the subject parcel.  If you object to this 
determination, you may request an administrative appeal under Corps regulations at 33 CFR Part 
331.  Enclosed you will find a Notification of Appeal Process (NAP) fact sheet and Request for 
Appeal (RFA) form.  If you request to appeal the above determination, you must submit a 
completed RFA form within 60 days of the date on this letter to the Great Lakes/Ohio River 
Division Office at the following address: 
 
  Attn: Appeal Review Officer 
  Great Lakes and Ohio River Division 
  CELRD-PD-REG 
  550 Main Street, Room 10032 
  Cincinnati, OH  45202-3222 
  Phone:  513-684-6212;FAX(513) 684-2460 
 
 In order for an RFA to be accepted by the Corps, the Corps must determine that it is 
complete, that it meets the criteria for appeal under 33 C.F.R. part 331.5, and that it has been 
received by the Division Office within 60 days of the date of the NAP.  Should you decide to 
submit an RFA form, it must be received at the above address by December 17, 2015. 
 
 It is not necessary to submit an RFA to the Division office if you do not object to the 
determination in this letter. 
 

A copy of this correspondence has been sent to Ms. Mary Beth Giancarlo of the U.S. 
Environmental Protection Agency Great Lakes National Program Office. 

mailto:robert.w.remmers@usace.army.mil
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Questions pertaining to this matter should be directed to me at 716-879-4279, by writing 

to the following address: U.S. Army Corps of Engineers, 1776 Niagara Street, Buffalo, New 
York 14207, or by e-mail at: joseph.m.rowley@usace.army.mil 
 
      Sincerely, 
 
 
 
      Joseph Rowley 
      Physical Scientist 
 
Enclosures 



 

 
 

COMPLETION FORM / COMPLIANCE CERTIFICATION 
 

Each permittee who receives a Nationwide Permit (NWP) verification letter from the Corps must provide a 
signed certification documenting completion of the authorized activity and any compensatory mitigation. 
 
APPLICANT: 
Honeywell International, Inc. 
Honeywell 
115 Tabor Road 
Morris Plains, NJ 07950 

POINT OF CONTACT: 
Mr. Rich Galloway 
Honeywell 
115 Tabor Road 
Morris Plains, NJ 07950 

File No.: 2013-00814 
File Closed: October 16, 2015 
NWP No.: 38

Upon completion of the activity authorized by this permit and any required compensatory mitigation sign 
this certification and return it to the address listed below within 30 days of project completion. 
 
Please note that your permitted activity is subject to a compliance inspection by a U.S. Army Corps of 
Engineers representative.  If you fail to comply with this permit you are subject to permit suspension, 
modification, revocation, and/or assessment of administrative penalties. 
 
The permittee shall certify the completion of the authorized work and mitigation: 
 

a. The authorized work was done in accordance with the NWP authorization, including any general, 
regional, or activity specific conditions. 
 

b. The implementation of any required compensatory mitigation was completed in accordance with the 
permit conditions.  If credits from a mitigation bank or in-lieu fee program are used to satisfy the 
compensatory mitigation requirements, this certification must include the documentation required by 
33 CFR 332.3(1)(3) to confirm that the permittee secured the appropriate number and resource type 
of credits. 

 
_________________________________________ 
APPLICANTS NAME

_________________________________________ 
Date

 
Permittee Telephone Number: _____________________________________ 
 
Project location: 6.2 miles from the mouth of the Buffalo River up to Cazenovia/Buffalo Creeks, including the 
1.4 mile City Ship Canal, in the City of Buffalo, Erie County, New York. 
 
Project Description: dredge approximately 40,000 cubic yards of contaminated sediment; 220-linear feet of 
Steel Sheet Piling 
 
Authorized Impacts (Waters of the U.S. Impacted by Project): 6.2 miles of the Buffalo River/City Ship Canal 
 
Waterway and/or Project Setting: Buffalo River/City Ship Canal 
 

Return completed form to: 
Mr. David Leput 

Regulatory Branch 
U.S. Army Corps of Engineers 

1776 Niagara Street 
Buffalo, NY 14207 



 

 
 

 
 
 
 NOTIFICATION OF  ADMINISTRATIVE APPEAL OPTIONS AND PROCESS AND  
 REQUEST FOR APPEAL 
 
Applicant: Honeywell International, Inc. File Number: 2013-00814 Date:  Oct 9, 2015 
Attached is: See Section below 

 INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A 
 PROFFERED PERMIT (Standard Permit or Letter of permission) B 
 PERMIT DENIAL C 

X APPROVED JURISDICTIONAL DETERMINATION D 
 PRELIMINARY JURISDICTIONAL DETERMINATION E 

SECTION I - The following identifies your rights and options regarding an administrative appeal of the above decision.  Additional 
information may be found at http://www.usace.army.mil/CECW/Pages/reg_materials.aspx or Corps regulations at 33 CFR Part 331. 
A:  INITIAL PROFFERED PERMIT:  You may accept or object to the permit. 
 
ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 

authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit. 

 
OBJECT:  If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that the 

permit be modified accordingly. You must complete Section II of this form and return the form to the district engineer.  Your 
objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right to 
appeal the permit in the future.  Upon receipt of your letter, the district engineer will evaluate your objections and may: (a) 
modify the permit to address all of your concerns, (b) modify the permit to address some of your objections, or (c) not modify 
the permit having determined that the permit should be issued as previously written.  After evaluating your objections, the 
district engineer will send you a proffered permit for your reconsideration, as indicated in Section B below. 

B:  PROFFERED PERMIT: You may accept or appeal the permit 
 
ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 

authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit. 

 
APPEAL:  If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, you 

may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of this 
form and sending the form to the division engineer.  This form must be received by the division engineer within 60 days of the 
date of this notice. 

C:  PERMIT DENIAL:   You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by 
completing Section II of this form and sending the form to the division engineer.  This form must be received by the division 
engineer within 60 days of the date of this notice. 
D:  APPROVED JURISDICTIONAL DETERMINATION:  You may accept or appeal the approved JD or provide new 
information. 
 
ACCEPT:  You do not need to notify the Corps to accept an approved JD.  Failure to notify the Corps within 60 days of  the date 

of this notice,  means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD. 
 
APPEAL:  If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers Administrative 

Appeal Process by completing Section II of this form and sending the form to the division engineer.  This form must be received 
by the division engineer within 60 days of the date of this notice. 

E:  PRELIMINARY JURISDICTIONAL DETERMINATION:  You do not need to respond to the Corps regarding the 
preliminary JD.  The Preliminary JD is not appealable.  If you wish, you may request an approved JD (which may be appealed), by 
contacting the Corps district for further instruction.  Also you may provide new information for further consideration by the Corps to 
reevaluate the JD. 



 

 
 

 

SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT 
REASONS FOR APPEAL OR OBJECTIONS:  (Describe your reasons for appealing the decision or your objections to an initial 
proffered permit in clear concise statements.  You may attach additional information to this form to clarify where your reasons or 
objections are addressed in the administrative record.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the 
record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to 
clarify the administrative record.  Neither the appellant nor the Corps may add new information or analyses to the record.  However, 
you may provide additional information to clarify the location of information that is already in the administrative record. 
POINT OF CONTACT FOR QUESTIONS OR INFORMATION: 
If you have questions regarding this decision and/or the appeal 
process you may contact: 
 
Joseph Rowley 
United States Army Corps of Engineers 
Buffalo District  
1776 Niagara Street 
Buffalo, NY 14207 
716-879-4279 
joseph.m.rowley@usace.army.mil 

If you only have questions regarding the appeal process you may 
also contact: 
 
Attn: Appeal Review Officer 
Great Lakes and Ohio River Division 
CELRD-PD-REG 
550 Main Street, Room 10032 
Cincinnati, OH  45202-3222 
(513) 684-6212;FAX(513) 684-2460 
 

RIGHT OF ENTRY:  Your signature below grants the right of entry to Corps of Engineers personnel, and any government 
consultants, to conduct investigations of the project site during the course of the appeal process.  You will be provided a 15 day 
notice of any site investigation, and will have the opportunity to participate in all site investigations. 
 
 
 
_______________________________________________ 
Signature of appellant or agent. 

Date: Telephone number: 























290 Elwood Davis Road, Suite 340 
Liverpool, NY 13088 
Phone 315.453.9009 

Fax 315.453.9010 
www.anchorqea.com 
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MEMORANDUM  
To:  Chad Staniszewski and Damianos Skaros, 

NYSDEC 

Date:  September 4, 2015 

From:  Mark Reemts and Ram Mohan, Anchor QEA 

Engineering, PLLC 

Project:  E50287-03.01 

Cc:  Rich Galloway, Honeywell International Inc. 

Scott Cieniawski and Mary Beth Giancarlo, 

USEPA GLNPO 

   

Re:  Proposed Changes to Dredging Monitoring – 2015 USACE and Honeywell 

Contract DMUs 

 

Anchor QEA Engineering, PLLC (Anchor QEA), in support of the Project Coordination 

Team for the Great Lakes Legacy Act (GLLA) Buffalo River Area of Concern Remediation 

and Restoration Project, is currently developing revised dredge prisms for select Dredge 

Management Units (DMUs) for additional dredging to occur in 2015.  In an effort to reduce 

potential schedule and river logistical conflicts, the United States Environmental Protection 

Agency (USEPA) is coordinating with the United States Army Corps of Engineers (USACE) 

to potentially contract a portion of the dredging under a USACE maintenance dredging 

contract. The proposal of work for USACE operations includes sediment removal within 

DMUs 1, 2, 5, 6a, 38a, and 101.  Dredging of DMU 101 is contingent on BIDCO executing the 

GLLA Project Agreement by September 15, 2015.  Additionally, Honeywell is proposing to 

perform the dredging of sediments within the DMUs at 9, 10, 17, 18, 19, 27, 28, 29, and 44e.  

The dredging and/or placement of a cap in DMUs 17, 18, 19, 27, 28 and 29 is contingent on 

CSX executing the GLLA Project Agreement by September 15 2015. Remaining sediments in 

DMU 8b, both non-TSCA and TSCA, will be addressed through the USEPA GLNPOCS 

contract.  Given the differences in contract requirements between the USACE, USEPA 

GLNPO and Honeywell contracts, small quantities and shorter durations of work, and in an 

attempt to reduce potential change orders to perform the work, Anchor QEA and USACE 

ERDC personnel have been evaluating requirements for dredge operations to develop an 

optimal operations plan.   
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An initial evaluation was completed by USACE ERDC in June, 2015, to determine the need 

for silt curtain usage and dredging production modifications at DMU 6a.  Previously 

established restrictions from the Final Design (CH2M 2013) required the use of silt curtains 

during dredging within select DMUs, including 6a, as well as restricted dredging rates in 

select areas.  DMU 6a was initially restricted to a maximum of 164 cubic yards per day from a 

single dredge plant operating less than 3 hours per day.  Following re-evaluation of the 

remaining sediments, and expected operations for the remaining work in DMU 6a, USACE 

ERDC analysis indicated that the use of silt curtains would not be required, and that 

production restrictions are not required in this area as well.  For additional information, 

please see the USACE ERDC memorandum (USACE 2015).  Dredging restrictions, including 

silt curtain usage and production rate limitations, at the remaining DMUs would remain as 

previously established.  Accordingly, dredging in DMUs 9, 10, 17, and 44e will utilize silt 

curtains, and DMU 17 dredging will be limited to daily maximum of 5,038 cubic yards.  

 

Additional monitoring requirements for dredging operations are outlined in the Final River 

Water Monitoring Plan, included as an appendix to the Final Design (CH2M 2013).  To 

support evaluation of these requirements for the proposed 2015 dredging work, historical 

records from the previous dredging activities, including records of turbidity, Total Suspended 

Solids (TSS), and analytical data from water column samples, were reviewed.  Records 

included daily, weekly, and other records spanning the duration of dredging from 2013 

through 2014.  Data included records from all completed DMUs, and include all but one of 

the proposed 2015 DMUs.   Since DMU 101 was added following the 2013 and 2014 dredging 

operations, it has not yet been dredged; the remainder of the proposed 2015 DMUs included 

various levels of partial dredging during previous operations. 

 

DISCUSSION OF OBSERVED TRENDS 

During dredging operations in 2013 and 2014, infrequent spikes in turbidity measurements 

occurred, all associated with high flow events following storm conditions.  Generally, 

turbidity monitoring kept within the 100 NTU upstream to downstream difference during 

the individual 15 minute frequency measurements, with only a single instance exceeding the 

4 hour rolling average restriction outlined in the Water Monitoring Plan.   Analytical results 

collected identified only a single TSS exceedance which did not occur at the time of the 

single turbidity exceedance.  Outside of these two occasions, turbidity and TSS sampling did 
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not exceed monitoring restrictions during all remaining non-TSCA dredging.  In addition to 

the lack of turbidity and TSS exceedances, no exceedances of targeted chemicals of concern 

were identified in analytical sampling during all non-TSCA dredging activities, and only 

trace concentrations of individual PCBs were recorded during TSCA dredging of DMU 8b.   

 

Throughout the dredging operations, only a single exceedance of the turbidity 4 hour rolling 

average difference occurred on August 3, 2014, which was attributed to storm related 

turbidity, and not dredging operations.  Occasional short term spikes in turbidity readings 

occurred during operations, identified in the 15 minute interval sampling, as well as some 

instances of debris or equipment impacting readings.  These short duration events typically 

resulted from passing boat wakes or other short term effects, and did not cause significant 

rise in the rolling average.  Except for the single rolling average exceedance event, the work 

was within turbidity criteria during all dredging operations.   

 

A single exceedance of the TSS criteria (100 parts per million above ambient background 

condition) was recorded on December 12, 2013 during dredging within the City Ship Canal.  

The ‘upstream’ location, located within the City Ship Canal, recorded a TSS level of 54.4 mg/l 

while the ‘downstream’ location, located at the confluence of the Buffalo River and City Ship 

Canal at DMU 45c, recorded a TSS level of 426 mg/l.  This single exceedance occurred 

following a storm event, and is likely attributable to the location of the two buoys and the 

effects of the backwater canal versus the more turbid flow on the main river exacerbating the 

difference in values, rather than direct dredging related impacts.   

 

Recorded data provided correlation between turbidity records and TSS results; evaluations 

illustrated that the originally proposed and utilized 1:1 correlation for turbidity (NTU) to TSS 

(mg/l) was conservative and protective based on the data collected, as outlined in the 

summary memorandum on turbidity/TSS correlation (AECOM 2013).    

 

SUMMARY 

Given the limited scope of the 2015 dredging, the documented lack of historical exceedances 

of water quality criteria (specifically the lack of TSS and analytical exceedances), and the 

good empirical correlation between turbidity and TSS, it is proposed to utilize turbidity 

monitoring for water quality assessments during remaining dredging activities.  Turbidity 
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monitoring will occur as outlined in the Final River Water Monitoring Plan, and include the 

use of real time buoys staged upstream and downstream of operations.  Considering the small 

volume dredge areas proposed for 2015, and per the request of NYSDEC and GLNPO, it is 

proposed to implement a tiered monitoring program for 2015, consisting of an “alert level”, 

and an “action level”.  Data will be recorded in 15 minute intervals, and utilize rolling 2 hour 

averages as the driver for implementation of BMPs to manage turbidity generation, if 

incurred.  This two hour value will not be a compliance value, rather an early warning 

system, to “alert” the site staff and managers about a potential for exceedance in water 

quality criteria.  Upon notification of exceedance of the 2-hour alert level, field crew will 

immediately investigate the cause of the exceedance, and implement corrective steps, as 

necessary.  Any such exceedance shall also be promptly notified to Honeywell, GLNPO and 

NYSDEC, along with Anchor QEA’s analysis of the situation, and summarizing the 

investigative/corrective measures undertaken, as appropriate.   

 

Historic data trends indicate that current BMPs through operational restrictions will be 

sufficient to control the release of contaminants during dredging, if needed. Therefore, for all 

non-TSCA DMUs dredged under the USACE contract and Honeywell contract, no additional 

aliquot sampling would occur; existing correlations for TSS would be utilized to determine if 

dredging operations are meeting NYSDEC guidance values.   

 

The compliance, or formal “action level” shall remain as the 4-hour rolling average value.  

This is the level, upon exceedance of which, formal regulatory notification and immediate 

corrective measures will be required. 

 

The proposed modification would be applicable to all non-TSCA dredging under the USACE 

contract= (applicable to DMUs 1, 2, 5, 6a, 38a, and 101), and the Honeywell contract 

(applicable to DMUs 9, 10, 17, 18, 19, 27, 28, 29, and 44e).  Dredging operations under the 

USEPA contract for DMU 8b dredging would utilize the originally outlined monitoring 

approach, unless further modifications are requested at a later date.    
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