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1 Introduction 

Pursuant to Work Assignment Number D007617-43, Ecology and Environment 
Engineering and Geology, P.C. (E & E) prepared this pre-design investigation 
(PDI) report for work performed at residential property parcels within the off-site 
air deposition area (Operable Unit 3 [OU-3]) of the Former Geneva Foundry (Site 
Number C835027A) (the Site) in Geneva, New York.  The properties discussed in 
this report constitute the Phase 2 design parcels initially sampled in fall 2017 (see 
Table 1-1 and Figure 1-1).  The Geneva Foundry, which burned coal and coke to 
melt iron for the casting of iron products for over a century, was located at 23 
Jackson Street in the city of Geneva, Ontario County, New York.  This report was 
prepared on behalf of the New York State Department of Environmental Conser-
vation (NYSDEC), Division of Environmental Remediation (DER). 
 
The primary objective of this report is to document the levels and extents of arse-
nic and lead in surface and subsurface soils in order to determine excavation areas 
and depths required to meet the remedial objectives of the Record of Decision 
(ROD (NYSDEC 2017).  The property parcels included in this report are part of 
those selected for investigation and remediation by the DER as presented in the 
ROD for the Site.  Past operations at the Geneva Foundry resulted in arsenic and 
lead contamination of soils within OU-3 via air deposition.  The Record of Deci-
sion for OU-1, -2, and -3 issued in January 2017 requires the remediation of prop-
erties contaminated by air deposition (NYSDEC 2017).  A description of histori-
cal analytical results for properties included in this report are included in the For-
mer Geneva Foundry Offsite Surface Soil – 2015 sampling report (NYSDEC 
2016). 
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2 Investigation Summary 

The PDI for Phase 2 consisted of investigating the levels and extents of arsenic 
and lead contamination in soils.  A Sampling and Analysis Plan was prepared to 
guide the investigation (E & E 2017).  Activities included boundary, base map, 
and topographic surveys of individual property parcels; sampling of 532 soil bor-
ings across 54 parcels; collection of surface and subsurface soil samples from 
these borings; and laboratory analysis of soil samples.   
 
The initial PDI sampling event was conducted from October 16, 2017 to Novem-
ber 3, 2017.  After the initial sampling, preliminary excavation limits were drafted 
and data gaps were identified.  Supplemental sampling events occurred in Decem-
ber 2017, March 2018, and June 2018 to fill in these data gaps and refine the de-
sign excavation limits.   
 
A summary of the field investigation is provided in the following subsections.  
Sampling locations are shown on individual parcel figures in Appendix A.  
 
2.1 Pre-Field Investigation Activities 
In order to notify local residents of the investigation, NYSDEC mailed a public 
factsheet to residents within OU-3 in March 2018.  In October 2017, a letter de-
scribing the purpose of sampling and an access agreement were mailed to the own-
ers of properties within the Phase 2 design group (see Table 1-1 and Figure 1-1).   
 
Prior to initiating on-site activities, E & E contacted each property owner by 
phone and/or email to inform them of the proposed sampling date, discuss any 
property access restrictions or concerns (such as opening locked gates, keeping 
dogs inside, etc.), and inquire whether the owner was aware of any private utilities  
on their property.  For rental properties, E & E contacted tenants only if property 
owners requested that E & E coordinate directly with the tenants.   
 
LaBella Associates, DPC (LaBella), NYSDEC’s Standby Investigation & Reme-
diation Contractor, which provided direct-push sampling services, contacted Dig 
Safely New York to request mark-outs of underground utilities prior to beginning 
intrusive activities.  LaBella also subcontracted a private utility locator, On The 
Mark, to locate water and sewer service lines in addition to privately owned utili-
ties not marked by Dig Safely New York. 
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Proposed sampling locations were initially determined on a random rectangular 
grid with each grid cell not exceeding 900 square feet.  The size of the grid meets 
the requirements of NYSDEC’s DER-10 Guidance, Section 5.4(b), which calls 
for post-excavation confirmation sampling on a grid no larger than 900 square 
feet (NYSDEC 2010).  Initial sampling locations were selected at random within 
each grid cell and the locations were adjusted in the field for individual properties 
based on the presence of historical sampling locations, proximity to utilities and 
structures, surface or subsurface obstructions, etc..  E & E personnel marked the 
final sampling locations in the field with paint and/or flags.  The sampling loca-
tions were surveyed by a licensed land surveyor, Fisher Associates of Rochester, 
New York. 
 
For the supplemental sampling events, sampling locations were determined by 
E & E based on data gaps identified following evaluation of the initial investiga-
tion.  These gaps were typical of areas between two different design excavation 
depths in order to determine the extent of excavation, and at locations near spe-
cific property features (i.e., trees, driveways, porches/decks) where a determina-
tion on removal or preservation of a property feature was needed.  
 
2.2 Direct-Push Soil Borings 
A total of 532 soil borings were sampled at 54 property parcels during the PDI.  
During some of the supplemental sampling events, previous soil boring locations 
were revisited and deeper samples were collected where the vertical extent of con-
tamination had not been previously determined.  The boring locations are shown 
on the property figures in Appendix A.   
 
Soil borings were labeled with the abbreviated address of the property sampled 
(e.g., 29MID) as well as the sample location on property (e.g., -01, -02).  Soil bor-
ings advanced on properties with no address were labeled with a three-digit iden-
tifier, followed by the street name (e.g., 999STA).   
 
Following completion of soil sampling, the direct-push borings in grass areas 
were backfilled with crushed stone and/or topsoil, while borings in asphalt were 
backfilled with crushed stone and sealed at the top with approximately 3 inches of 
cold patch asphalt.   
 
During the sampling events, the majority of the soil boring locations were sam-
pled to a depth of 4 feet below grade and up to four soil samples were collected 
from each boring from the following depth intervals:  0 to 6 inches, 6 to 12 
inches, 12 to 18 inches, and 18 to 24 inches.  Soil below 24 inches (potential in-
tervals include 24 to 30 inches, 30 to 36 inches, 36 to 42 inches, and 42 to 48 
inches) was archived within the sampling tube, capped at both ends and securely 
stored on-site until needed for further sampling or discarded after determining ad-
ditional samples were not required for a given borehole. 
 
For Phase 2 PDI sampling, soil core samples were collected by LaBella using a 
Geoprobe Model 5400 direct-push machine equipped with 2¼-inch-diameter 
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Macro-Core® probing rods with 1½-inch-diameter, dedicated sleeves.  For areas 
that were inaccessible by the Geoprobe, the soil core samples were collected with 
a hand-driven 1½-inch-diameter Macro-Core with dedicated sleeves or with a 
hand auger.  
 
For soil borings installed using dedicated Macro-Core sleeves, the only portion of 
the direct-push tooling that came into contact with the soil samples besides the 
sleeves was the cutting shoe of the Macro-Core casing.  The shoe and the casing 
itself were decontaminated before each use.  When used, hand augers were also 
decontaminated before each use.  All equipment, including stainless-steel bowls 
and spoons used for mixing soil samples, was decontaminated by scrubbing with 
a laboratory-grade detergent (e.g., Alconox) solution, rinsing the equipment with 
potable water, rinsing with 10% nitric acid solution, and, finally, rinsing with de-
ionized water.   
 
Soils encountered during soil boring installation were generally comprised of top-
soil with organics and underlain by sub-soils that mostly consisted of brown to 
reddish brown silt with varying proportions of sand, clay, gravel, and wood.  Sus-
pected or possible fill material, indicated by the presence of black angular mate-
rial, white and grey ash, coal fragments, brick fragments, etc. was observed at 
many locations within the topsoil or between the topsoil and silyt sub-soil.  Soil 
boring logs are provided in Appendix B. 
 
Soil samples were collected from the sampling device using decontaminated 
stainless-steel spoons.  The soil from specific depth intervals was typically placed 
in a disposable paper bowl and mixed with the spoon prior to transfer to the labor-
atory container.  In some cases, stainless-steel bowls were used for mixing and 
were decontaminated as described above. 
 
All sample analyses were conducted by a NYSDEC Standby Laboratory Services 
contractor for total arsenic and total lead.  Most were analyzed by Eurofins TestA-
merica in one of their national network laboratories.  A few samples were ana-
lyzed by Con-Test Analytical Laboratory of East Longmeadow, Massachusetts, to 
achieve a rapid turnaround time. 
 
Based on review of the initial sample results, NYSDEC and E & E determined 
that deeper intervals were needed for selected borings, which were tested for total 
arsenic and/or lead analysis.  This process continued until the depth interval 
where total arsenic and total lead concentrations were less than the residential soil 
cleanup objectives of 16 milligrams per kilogram (mg/kg) for arsenic and 400 
mg/kg for lead.  (Note that in specific areas of the 46 and 50 State Street proper-
ties, the New York State Department of Health [NYSDOH] required the use of 
unrestricted soil cleanup objectives and the values used in these areas were 13 
mg/kg for arsenic and 63 mg/kg for lead.) 
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2.3 Investigation-Derived Waste Management 
The following types of investigation-derived waste (IDW) were generated during 
this investigation:  unused soil from macro-cores; macro-core plastic sleeves; de-
contamination water; and spent personal protective equipment, primarily gloves.  
Excess soil cuttings generated during soil boring installation were disposed of by 
LaBella along with soil from the ongoing remedial action at nearby properties.  
Decontamination water was mixed with soil in approximately 15-ton truck loads 
for disposal.  Other non-hazardous solid wastes were bagged and disposed of off-
site as non-regulated solid waste. 
 
2.4 Sample Handling and Analysis 
Soil samples were collected in containers provided by the laboratory.  All samples 
were labeled with unique location codes and sample codes and stored on ice pend-
ing pick up by or shipment to the laboratory.   
 
All samples were tested for total arsenic and lead using United States Environ-
mental Protection Agency (EPA) SW-846 Method 6010C (inductively coupled 
plasma).  Reports were consistent with NYSDEC Analytical Services Protocol 
Category B deliverable requirements, and data were provided in NYSDEC EQuIS 
electronic data deliverables for review by E & E.  Laboratory reports are provided 
in Appendix C. 
 
2.5 Quality Assurance/Quality Control 
Quality assurance/quality control (QA/QC) samples including field duplicates, 
rinsate blanks, and matrix spike/matrix spike duplicate (MS/MSD) sample sets 
were collected in accordance with the specifications of E & E’s Master Quality 
Assurance Project Plan (QAPP) for NYSDEC projects (Ecology and Environment 
Engineering, P.C. [E & E] 2011).  Field duplicates and MS/MSD samples were 
collected at the rate of one per 20 normal samples. Due to the small sample size 
required for testing, the laboratory was also typically able to perform QC analyses 
from the original sample jar, if enough volume was available, which allowed the 
selection of additional QC samples as archived samples were later selected for 
analysis.  Rinsate blanks were collected at a rate of one per day to test the decon-
tamination procedures used on reusable sampling equipment. 
 
Duplicate samples provide insight into the homogeneity of the sample matrix and 
establish a degree of confidence in the precision of the field sampling and analyti-
cal method.  Soil duplicates were collected by homogenizing the sample matrix 
then filling additional laboratory jars.  A review of the duplicate sample results is 
provided in the data usability summary reports (DUSRs) provided in Appendix C.  
Where the relative percent difference (RPD) between the original and duplicate 
sample results exceeded data review guidelines, “J” flags were added to indicate 
that the results are estimated.  Overall, the samples exhibited good precision be-
tween duplicate/replicate sample preparations, and there were no significant im-
pacts on data usability associated with the field duplicate/replicate sample results. 
There were two instances in which duplicate sample precision exceeded RPD lim-
its and samples were qualified as unusable.  No additional samples were collected 
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at these specific locations because excavation depths were conservatively selected 
based on deeper results at these locations and other nearby samples resulting in 
removal of all soils associated with these two unusable samples. 
 
In addition to analytical error introduced by machinery and sample handling, error 
can also occasionally result from analytical process interference by a sample ma-
trix.  This can result in the reporting of analytes at concentrations higher or lower 
than the true concentrations.  Laboratory duplicates or MSDs are aliquots of the 
same sample that are split prior to analysis and are treated exactly the same 
throughout the analytical method.  The RPDs between the MS and MSD samples 
or between the normal and the laboratory duplicate indicate the precision of the 
analytical method.  There were several instances where the native concentration in 
the soil sample was greater than four times the spiking concentration; therefore, 
the recovery of the spike could not be accurately determined.  In instances where 
the MS or MSD failed recovery criteria, the post-digestion spike (PDS) was found 
to be acceptable, indicating that matrix interference was present and laboratory 
precision was not an issue.  In these cases, the results in the parent samples were 
qualified “J” as estimated.   
 
Rinsate blanks were collected daily during the sampling events by pouring labora-
tory-grade, metals-free water over decontaminated sample equipment.  Rinsate 
blanks were analyzed for total arsenic and lead; neither analyte was detected in 
any of the blanks.   
 
2.6 Data Review 
All laboratory deliverables were reviewed in accordance with the QAPP (E & E 
2011).  The data were qualified following general guidelines in the EPA Region 2 
standard operating procedure (SOP), Hazardous Waste Support Section, EPA Re-
gion 2 standard operating procedure (SOP) HW-2a (EPA 2012).  DUSRs were 
prepared for each phase of sample analysis as specified in Appendix 2B of 
NYSDEC’s Technical Guidance for Site Investigation and Remediation 
(NYSDEC 2010).  The data review included an evaluation of the following: 

 
■ Holding times; 
■ Initial and continuing calibration; 
■ Reporting limits/dilutions; 
■ Calibration blanks and method blanks; 
■ MS/MSD/PDS samples; 
■ Laboratory control samples; 
■ Field duplicates; and 
■ Interference checks. 
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DUSRs were prepared by E & E’s data validation chemist for all design samples 
(see Appendix C).  Any deviations from acceptable QC specifications are dis-
cussed in the DUSRs.  Qualifiers were added to the data, if appropriate, to indi-
cate potential concerns with data usability and these qualifiers were transferred to 
the data summary tables presented in Appendix C.  There were no significant im-
pacts on data usability. 
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3 Analytical Results 

This section presents the analytical results for the soil sampling activities in order 
to provide an understanding of the extent of soil contamination at the PDI Phase 2 
properties.   
 
Arsenic was detected in all (over 2,300) samples collected from the Phase 2 resi-
dential properties, in the range of less than 1 to 228 mg/kg, with a median value of 
8.5 mg/kg.  Lead was also detected in all Phase 2 samples in the range of 2.4 to 
46,400 mg/kg, with a medial value of 128 mg/kg.  Approximately 23% of the to-
tal number of discrete soil samples collected during Phase 2 PDI contained arse-
nic at concentrations exceeding 400 mg/kg and approximately 20% of the samples 
contained lead at concentrations above 400 mg/kg.  As reported in the ROD 
(NYSDEC 2017), other sources of lead and arsenic that are not site-related (e.g., 
lead-based paint, coal ash, and other industrial operations) may contribute to off-
site lead and arsenic concentrations in soil. Total arsenic and lead concentrations 
reported in all samples collected during this investigation are provided on the 
property-specific figures in Appendix A. 
 
Soil samples were also collected at one privately owned property designated for 
use as a staging area.  The property is located at 60 Middle Street, on the edge of 
the OU-3 remedial boundary.   
 
The analytical results, as well as the figures provided in Appendix A, were used to 
develop the property-specific preliminary remedial excavation plans that were 
presented to NYSDEC and NYSDOH during development of remedial excavation 
site plans.   
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Table 1-1 Phase 2 Design Parcels 

50 Center St. 82 Genesee St. 39 Middle St. 32 State St. 

56 Center St. 86 Genesee St. 41 Middle St. 36 State St. 

60 Center St. 77 Herbert St. 45 Middle St. 38 State St. 

64 Center St. 79 Herbert St. 47 Middle St. 42 State St. 

41 Clinton St. 81 Herbert St. 51 Middle St. 46 State St. 

49 Clinton St. 10 Lafayette Ave. 55 Middle St. 50 State St. 

52 Genesee St. 12-14 Lafayette Ave. 60 Middle St. 67 State St. 

58 Genesee St. 16 Lafayette Ave. 69 Middle St. 71 State St. 

60 Genesee St. 20 Lafayette Ave. 73 Middle St. 75 State St. 

66 Genesee St. 22 Lafayette Ave. 77 Middle St. 79 State St. 

68 Genesee St. 26-28 Lafayette Ave. 55 North St. 79-81 Wadsworth St. 

72 Genesee St. 29 Middle St. 8 Richards Ave. 83 Wadsworth St. 

76 Genesee St. 33 Middle St. 26 State St.  

78 Genesee St. 37 Middle St. 30 State St.  
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