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Anticipated Date Milestone        





Sample ID Unrestricted
Use

Residential
Use

Restricted
Residential

Use

Commercial
Use

Industrial
Use SS-1-0-2IN SB-5-5-7FT SB-3-4-6FT

Sampling Date 11/10/2015 11/10/2015 11/10/2015

Dimethylphthalate N/S N/S N/S N/S N/S 0.52 0.41 0.39 J
Phenanthrene 100 100 100 500 1000 0.1 J ND ND
Fluoranthene 100 100 100 500 1000 0.13 J ND ND
Pyrene 100 100 100 500 1000 0.13 J ND ND

4,4-DDE 0.0033 1.8 8.9 62 120 0.0014 ND ND

Aluminum N/S N/S N/S N/S N/S 8280 7160 7910
Arsenic 13 16 16 16 16 20.5 3.71 4.81
Barium 350 350 400 400 10000 78.9 N 38.2 N 60 N
Beryllium 7.2 14 72 590 2700 0.635 0.442 0.501
Cadmium 2.5 2.5 4.3 9.3 60 0.838 0.25 J 0.564
Calcium N/S N/S N/S N/S N/S 11300 2330 42600
Chromium* 30 36 180 1500 6800 14.9 N 9.08 N 11.2 N
Cobalt N/S N/S N/S N/S N/S 9.3 7.46 8.18
Copper 50 270 270 270 10000 23.2 N 26.1 N 7.17 N
Iron N/S N/S N/S N/S N/S 19100 18700 18200
Lead 63 400 400 1000 3900 117 9.5 23
Magnesium N/S N/S N/S N/S N/S 6770 3170 12700
Manganese 1600 2000 2000 10000 10000 371 200 442
Mercury 0.18 0.81 0.81 2.8 5.7 0.328 0.021 0.07
Nickel 30 140 310 310 10000 25.9 17.6 18.8
Potassium N/S N/S N/S N/S N/S 1460 N 544 N 834 N
Silver 2 36 180 1500 6800 1.72 1.27 1.26
Sodium N/S N/S N/S N/S N/S 55.4 J 41.6 J 94.5 J
Vanadium N/S N/S N/S N/S N/S 18.6 15.2 14.8
Zinc 109 2200 10000 10000 10000 238 98.9 108

Notes
All units are mg/kg (ppm)
*        Standard for trivalent chromium is used for comparison
N/S   SCO is not specified
Qualifiers
U  -      The compound was not detected at the indicated concentration.

N (Organics)  -      Presumptive Evidence of a Compound

N (Inorganics)  -      The matrix spike recovery was outside control limits

J  -       Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than MDL.

           The concentration given is an approximate value.

Pesticides

Semivolatile Organic Compounds

Metals

TABLE 1 - SUMMARY OF ANALYTICAL RESULTS - STAGING AREA
ROBERT MOSES PARKWAY - SOUTH SITE, NIAGARA FALLS, NY
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Amec Foster Wheeler Environment & Infrastructure 
Hillcrest Building 1, 751 Arbor Way, Suite 180 
Blue Bell, PA 19422-1960 
 
 

AMEC 

February 22, 2016 

Daniel E. Riker, P.G. 
Managing Geologist  
C&S Companies 
141 Elm Street, Suite 100 
Buffalo, NY 14203 
 
Transmitted via email to: driker@cscos.com 
 
Dear Mr. Riker: 
 
Subject: Geophysical Survey Results,  

Riverway Project 
Niagara Falls, NY 

 
 
1.0 INTRODUCTION  
 
This letter report presents the results of the geophysical investigation performed for C&S 
Companies in support of their environmental investigation of a property located in Niagara 
Falls, NY (the Site).  The Site is currently undergoing construction activities related to the 
realignment of the Robert Moses Parkway and associated improvements to adjacent NY State 
Park lands.  The portion of Site investigated is bounded by the Niagara River to the south, 4th 
Street to the west, Riverside Drive and Buffalo Avenue to the north and John Daly Blvd to the 
east.   
 
We understand that recent construction activities unearthed portions of buried drums in fill 
material adjacent to the Niagara River in the southwest area of the Site.  A geophysical survey 
was requested to explore for anomalies of additional drums and to identify anomalies that may 
be related to areas of potential environmental concern.   
 
As the survey area is an active construction site the contractor made significant efforts to 
move and consolidate equipment that might interfere with geophysical data acquisition.  
Several stockpiles of materials (soils and building supplies) were present within the survey 
area that were not practical to relocate.   
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EM31 with GPS in use (photo not from this site) 

The geophysical investigation was designed to geophysically characterize the subsurface and 
focus a follow-up intrusive investigation, if warranted.   
 
The information provided herein is intended to assist C & S Companies with their assessment 
of potential environmental concerns at the Site.   AMEC Foster Wheeler Environment and 
Infrastructure, Inc. (Amec) performed geophysical data acquisition between February 1 and 
8th, 2016 using frequency domain electromagnetic techniques.    

2.0  Electromagnetic EM31 Survey Methodology  

A Geonics EM31 Terrain Conductivity meter was used to measure and record the quadrature 
component (ground conductivity) and the inphase component of the EM field at the Site.  The 
EM31 survey utilized a differential GPS system for positioning.  The equipment was the 
Trimble AG114 interfaced to an Allegro data logger.  Positioning was displayed in real time.  
Geophysical data were collected along lines nominally spaced approximately 10 ft apart.   

The quadrature component of the 
EM field is a measurement of the 
apparent ground conductivity.  
The inphase component of the 
EM field is sensitive to metallic 
objects.  Comparison of the 
quadrature component of the EM 
field data (expressed in units of 
milliSiemens per meter (mS/m)) 
and the inphase component data 
(expressed in units of parts per 
thousand (ppt)) results in 
increased anomaly definition.  
The character of the EM response, 
low or high, is partially dependent 
on the orientation of the buried 

target relative to the orientation of 
the EM31 device during data 
acquisition, and the survey 
direction.  A buried metal pipe, 
for example, will exhibit a high valued response when the trend of the pipe is parallel to the 
survey direction.  Alternatively, when a survey line crosses a buried metal pipe whose trend is 
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perpendicular to the survey direction, it is characterized by a low response.  Similarly, other 
complex buried metal anomalies are indicated by a coupling of a high and low response. 

A non-metallic cart was constructed to tow the EM31. All readings were taken with the 
instrument oriented parallel to the direction of travel, in the vertical dipole mode and with the 
instrument at a height of approximately 24 inches.  The depth of penetration with the 
instrument in this configuration is approximately 12 to 15 feet below ground surface. Data 
were collected and stored in a solid state memory data logger during the survey.  The data 
logger was interfaced to a portable computer and the data were transferred for subsequent 
processing and interpretation.  A survey base station was established on-site and was revisited 
throughout the survey to check for instrument drift and malfunction.  No significant drift or 
malfunction was observed.  

The terrain conductivity and inphase data were initially edited and then plotted for 
interpretation.  Contour maps of the data were then constructed and utilized for final 
interpretation.  The geophysical data are presented in final form as a series of color contour 
maps.  The color maps allow for an illustration of detected anomalies that are associated with 
conductive materials such as buried metals, wastes, fill, utilities, and changes in soil texture 
and/or moisture content. 

3.0  EM31 Results  

EM31 conductivity and inphase data for the site is shown in Figures 1 and 2, respectively.  
Surface features that were observed during the data acquisition are noted on the figures. 
Positioning was accomplished using an integrated GPS system.  Areas with no data (white 
areas on Figures 1 and 2) are related to stockpiles or other obstructions where data could not 
be collected.  The approximate locations of roads are sketched on the figure to aid the reader 
with spatial orientation.   
 
Responses from various surface metallic features are evident in the geophysical data.  Most 
notable are the heavy equipment located on the far eastern portion of the survey area.  The 
locations of some of these surface features are noted on the figures so they are distinguishable 
from the interpreted subsurface anomalies.  
 
Numerous linear anomalies are observed across the site and these likely represent buried 
metallic utilities.   
 
Conductivity values at the site were observed to range from below 0 mS/m to over 40 mS/m. 
The variation in terrain conductivity may be related to any one or combination of the 
following conditions: 
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• A change in soil/fill type.  For example, an increase in relative clay content may increase 

the measured conductivity and variations in fill type will cause associated anomalies; 

• A change in soil moisture.  Moisture content would be expected to increase in areas of low 
topographic elevation as more saturated sediments lie within the depth of investigation of 
the EM instrument; 

• A change in pore fluid specific conductance.  For example, the presence of salt-impacted 
water within the pore space of the shallow soil will increase the measured electrical 
conductivity primarily due to the presence of chloride ions;  

• Interference from surface metallic anthropogenic features such as powerlines, fences, 
pipes, equipment and other metallic structures; and/or 

• Subsurface objects with varying electrical properties 

 
The inphase data set that is shown in Figure 2 exhibits a response that is similar to the 
conductivity data.  The inphase response data is often referred to as the “metal detection” 
mode however buried metallic objects are expressed as anomalies in both inphase and 
conductivity data sets.     
 
Only a very small amplitude anomaly was observed in the area where pieces of drums were 
previously identified.  This brings into question the utility of the geophysical survey to 
exclude other areas of buried partial drums.  Buried metallic drums typically exhibit a 
pronounced response using the EM31.  The magnitude of this response would be expected to 
diminish in the presence of smaller quantities of drum remnants. 
 
Four anomalies were identified as potentially being related to features of environmental 
significance and are labeled A through D on Figures 1 and 2.  These anomalies are expressed 
in both conductivity and inphase data sets.   Subsurface material with uniform (or gradually 
varying) electrical properties would be expected to exhibit a uniform of slowly varying 
response.  Buried objects are interpreted by recognizing an abrupt lateral change in measured 
response.  Buried metallic drums would typically be expressed as a low (or negative) response 
(shades of dark blue on Figures 1 and 2).  While such a low response is “typical” it is not 
uniquely the case.  The shape and orientation of buried metallic objects sometimes cause a 
high amplitude positive response (shown in shades of red on Figures 1 and 2).  The identified 
anomalies do not represent an exhaustive list of anomalous responses; rather the largest and 
most compelling are identified as areas where further intrusive investigation may be 
warranted.     
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Anomaly A is located in the northeast portion of the survey area.  We understand a pond 
possibly associated with chemical impacts was previously located in this area. Anomaly A 
may reflect the lateral extents of this feature.   
  
Anomalies B and C are buried metal anomalies located along the shoreline east of the area 
where drum remnants were previously discovered.  These anomalies suggest the presence of 
buried metals and if intrusive work is planned to explore for additional drums they are offered 
as potential targets of the investigation.   
 
Anomaly D is a zone of anomalous responses located in the far north end of the survey area 
southeast of the intersection of Riverside Drive and Buffalo Avenue.  This zone of anomalies 
is also suggestive of buried metals and may represent drums, tanks, or miscellaneous buried 
metallic debris.   
 
Any of the additional anomalous responses may be significant from an environmental 
perspective however we believe they are more likely associated with surface features, utilities, 
and/or artifacts of data processing.   
 
 
4.0 LIMITATIONS 

The geophysical methods used during this survey are established, indirect techniques for non-
destructive subsurface reconnaissance exploration.  As these instruments utilize indirect 
methods, they are subject to inherent limitations and ambiguities.  Metallic surface features 
(trailers, heavy equipment, manholes, scrap metal, etc.) preclude reliable non-invasive 
data/results beneath, and in the immediate vicinity of, the surface features.  Targets such as 
buried drums, buried tanks, conduits, etc. are detectable only if they produce recognizable 
anomalies or patterns against the background geophysical data collected.  As with any remote 
sensing technique, the anomalies identified during a geophysical survey should be further 
investigated by other techniques such as historical aerial photography, test pit excavation 
and/or test boring, if warranted.    
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Please do not hesitate to contact us if you have any questions or require additional 
information.  

Sincerely yours, 
 
Amec Foster Wheeler Environment & Infrastructure, Inc. 
 

John Luttinger 
Senior Geophysicist 
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FIGURE 1 

SITE LOCATION MAP
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FIGURE 2
SITE AERIAL PHOTO
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MAP TO HOSPITAL
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C&S ENGINEERS, INC.  
EXCAVATION/TRENCHING OPERATIONS 

 
 
1.0 PURPOSE  
 
To establish safe operating procedures for excavation/trenching operations at C&S work sites.  
 
2.0 SCOPE  
 
Applies to all C&S activity where excavation or trenching operations take place.  
 
3.0 DEFINITIONS  
 
Excavation — Any manmade cavity or depression in the earth’s surface, including its sides, 
walls, or faces, formed by earth removal and producing unsupported earth conditions by 
reasons of the excavation. 
 
Trench — A narrow excavation made below the surface of the ground. In general, the depth is 
greater than the width, but the width of a trench is not greater than 15 feet. 
 
4.0 RESPONSIBILITY EMPLOYEES 
 
Employees — All employees must understand and follow the procedures outlined in this 
guideline during all excavation and trenching operations. 
 
Health and Safety Coordinator/Officer (HSC/HSO) - The HSC/HSO is responsible for 
ensuring that these procedures are implemented at each work site. 
 
5.0 GUIDELINES  
 
5.1 Hazards Associated With Excavation/Trenching  
 
The principal hazards associated with excavation/trenching are:  
 

Suffocation, crushing, or other injury from falling material.  
Damage/failure of installed underground services and consequent hazards.  
Tripping, slipping, or falling.  
Possibility of explosive, flammable, toxic, or oxygen-deficient atmosphere in 
excavation.  
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5.2 Procedures Prior to Excavation  
 
1. Underground Utilities  
 

Determine the presence and location of any underground chemical or utility pipes, 
electrical, telephone, or instrument wire or cables.  
If the local DigSafely NY is unable to locate private/domestic or plant utilities, then 
an independent utility locating service must be contacted and mobilized to the site. 
Identify the location of underground services by stakes, markers or paint.  
Arrange to de-energize or isolate underground services during excavation. If not 
possible, or if location is not definite, method of excavation shall be established to 
minimize hazards by such means as:  

 
a) Use of hand tools in area of underground services.  
b) Insulating personnel and equipment from possible electrical contact.  
c) Use of tools or equipment that will reduce possibility of damage to underground 

services and hazard to worker.  
 
2. Identify Excavation Area — Areas to be excavated shall be identified and segregated by 

means of barricades, ropes, and/or signs to prevent access of unauthorized personnel and 
equipment. Suitable means shall be provided to make barriers visible at all times.  

3. Surface Water Provide means of diverting surface water from excavation.  
4. Shoring/Bracing — Shoring or bracing that may be required for installed equipment 

adjacent to the excavation shall be designed by a competent person.  
5. Structural Ramps — Structural ramps that are used solely by employees as a means of 

access to or egress from the excavation shall be designed by a competent person.  
 
5.3  Procedures For Doing The Excavation  
 
1. Determine the need for shoring/sloping — the type of soil will establish the need for 

shoring, slope of the excavation, support systems, and equipment to be used.  The soil 
condition may change as the excavation proceeds. Appendices A, B, C, D, E, and F of 
the OSHA Excavation Regulation, 29 CFR 1926 Subpart P, are to be used in defining 
shoring and sloping requirements.  

 
2. Mobile equipment — For safe use of mobile industrial equipment in or near the 

excavation, the load carrying capacity of soil shall be established and suitable protection 
against collapse of soil provided by the use of mats, barricades, restricting the location of 
equipment, or shoring.  

 
3. Excavated material (spoil) shall be stored at least two (2) feet from the edge of the 

excavation.  
 
4. All trench (vertical sides) excavations greater than five (5) feet deep shall be shored.  
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5. The excavation shall be inspected daily for changes in conditions, including the presence 

of ground water, change in soil condition, or effects of weather such as rain or freeze. A 
safe means of continuing the work shall be established based on changes in condition. 
Typically test trench excavations made as part of an environmental subsurface 
nvestigation are made and backfilled the same day. 

 
6. Appropriate monitoring for gas, toxic, or flammable materials will be conducted to 

establish the need for respiratory equipment, ventilation, or other measures required to 
continue the excavation safely. 

 
7. Adequate means of dewatering the excavation shall be provided by the contractor as 

required.  
 
8. A signal person shall be provided to direct powered equipment if working in the 

excavation with other personnel. 
 
9. A signal person shall be provided when backfilling excavations to direct powered 

equipment working in the excavation with other personnel. 
 
10. Warning vests will be worn when employees are exposed to public vehicular traffic. 
 
11. Employees shall stand away from vehicles being loaded or unloaded, and shall not be 

permitted underneath loads handled by lifting or dragging equipment. 
 
12. Emergency rescue equipment, such as breathing apparatus, a safety harness and line, or a 

basket stretcher, shall be readily available if hazardous atmospheric conditions exist or 
may be expected to develop. The specifics will be determined by the HSC/HSM. 

 
13. Walkways or bridges with standard guardrail shall be provided where employees or 

equipment are required or permitted to cross over excavations. 
 
5.4  Entering the Excavation  
 
No C&S Engineers, Inc., employee shall enter an excavation which fails to meet the 
requirements of Section 5.3 of this guideline. 
 
6.0 REFERENCES 
 
29 CFR 1926, Subpart P - Excavations  
 
7.0 ATTACHMENTS 
 
29 CFR 1926 Subpart P - Appendices A, B, F  
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