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1.0 INTRODUCTION

This Remedial Investigation Work Plan (RIWP) was prepared on behalf of GW Syracuse LLC
(GW Syracuse) for proposed redevelopment of multiple parcels to be known as the Gateway
Syracuse Apartments. GW Syracuse will implement the RIWP upon acceptance into the New
York State Brownfield Cleanup Program (BCP), pursuant to the requirements of the Brownfield
Cleanup Agreement (BCA). CHA Consulting, Inc. (CHA) has prepared this RIWP to be consistent
with the guidance provided in the New York State Department of Environmental Conservation
(NYSDEC) Division of Environmental Remediation program policy 10 (DER-10) Technical
Guidance for Site Investigation and Remediation, dated May 2010.

The objective of the Remedial Investigation (RI) is to characterize the nature and extent of
environmental impacts, provide sufficient information to evaluate remedial alternatives, as
required, and identify potential source areas. Previous investigations conducted by CHA and
Lender Consulting Services, Inc. (LCS) have been reviewed and incorporated into this RIWP to
evaluate the areas of known contamination, as discussed in Section 2.5, and close data gaps that
remain after the completion of those investigations, to meet the requirements of an RI.

To facilitate field investigation RI activities in a manner consistent with NYSDEC protocols, CHA
has prepared the following site-specific documents:

Citizen Participation Plan (CPP) (submitted under separate cover)
Field Sampling Plan (FSP) (Appendix A)

Quiality Assurance Project Plan (QAPP) (Appendix B)

Health and Safety Plan (HASP) (Appendix C)

Community Air Monitoring Plan (CAMP) (Appendix D)

These documents are integral to this RIWP and are referenced throughout this report.
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2.0 SITE BACKGROUND

2.1 Site Description

The Gateway Syracuse Apartments is located in the City of Syracuse, Onondaga County, New
York and is identified as the following tax map parcels (TMP) consisting of approximately 1.85
acres of land.

Table 1. Tax Map Parcel Information

Existing Lot Information | Tax Map Parcel | Parcel Size
701-03 E. Fayette St. & Almond St. 030.-16-18.0 0.43 = Acres
715 Fayette St. E to Washington St. 030.16-13.1 0.56 + Acres
706-08 E. Washington St. 030.-16-02.0 0.07 + Acres
712-16 E. Washington St. 030.16-03.0 0.47 + Acres
705 Fayette St. 030.-16.17.0 0.22 + Acres
709 Fayette St. 030.-16.16.0 0.10 * Acres

Upon purchase of the properties, the parcels will be re-subdivided to consist of a singular parcel
with the proposed address of 701 E. Fayette Street. The re-subdivision has been approved by
the City of Syracuse Planning Board. Hereinafter, the location may be referred to as the Gateway
Syracuse Apartments or the Site. A Site location map is provided as Figure 1.

2.2 Site History

According to the Phase | ESA prepared by CHA (dated February 22, 2024), the Site was occupied
by various residential dwellings and a carriage house and livery as early as 1892 records. The
Site remained similarly developed until the early 1900s when commercial development began.
Various occupants have been located on the Site including an automobile garage, parking,
religious facilities, a recreation hall, photographic supplies company, and single and multi-family
dwellings. The most recent occupants of the Site include a former gasoline services station, car
wash, and commercial office building.

It should be noted the Erie Canal was present to the north of the Site until it was drained and filled
within the City of Syracuse. Properties in and around the area were impacted by various debris
as a new roadway corridor (Erie Boulevard) took its place in the 1920’s and 1930’s. Urban fill from
the demolition of the canal and the construction of Erie Boulevard were often placed and spread
on surrounding properties. The proximity of the Site to the canal may result in the potential of
urban fill be a source of contamination. Additionally, it is typical for former buildings on the Site
to have been razed and low areas or basements filled with demolition debris.

2.3 Site Physical Condition
2.3.1 Site Features

The Site is currently occupied by three buildings and the surrounding asphalt and gravel parking
lots. Most recently, the Site was occupied by the following uses and is described in this RIWP as
follows, and presented on Figure 2:

e Former Gasoline Service Station — This building was constructed in 1960 for use as a
gasoline service station and auto repair facility. The building is a single-story steel truss
building with brick fagade, concrete slab on grade floor, and canopy connecting the
building to the fueling island. Two overhead garage doors allow access to the maintenance
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garage. At least one floor drain with evidence of contamination is noted within the building.
The building is currently vacant.

e Car Wash — This building was constructed in 1960 for use as a manual car wash. The
building is a single-story metal siding building, concrete slab on grade floor, and an
overhead door. Inside the building, a floor drain and oil-water separator were noted. The
building appears to be utilized for storage at the time of this report.

o Commercial Office Building — This building was constructed in 1930 and was most recently
used as a commercial office building. The building is a two-story brick building with a
basement.

2.3.2 Topography

Based on a review of the 1973 United States Geologic Survey Map 7.5-minute Quadrangle for
Syracuse East and Syracuse West, New York, the Site has an approximate elevation of 405 feet
above mean sea level and is relatively flat. The surrounding area is flat with a slight slope to the
west toward Onondaga Creek. The Syracuse University hill is located to the east-southeast of the
Site.

2.3.3 Surficial and Bedrock Geology

According to the United States Department of Agriculture Web Soil Survey, Site soils consist of
Urban Land. The term “Urban Land” indicates that a significant portion of the Site is covered with
impervious surfaces such as buildings, asphalt, and concrete, or that the surface features have
been significantly altered by development activities.

Review of the Surficial Geologic Map of New York, Finger Lakes Sheet (Cadwell, D.H.,1986)
indicates the surficial geology at the Site consists of lacustrine silts and clays with variable
thickness up to approximately 50 meters.

Previous investigations confirmed the presence of fill material to a depth of approximately one to
six feet below ground surface (bgs). Generally, this fill material is characterized as a mixture of
crushed stone, asphalt, and concrete. Beneath the fill material was typically a silty clay layer
extending to a depth of approximately 11 feet bgs followed by a sand and gravel layer that was
encountered to a depth of 15 feet bgs.

Review of the Geologic Map of New York, Finger Lakes Sheet (Rickard and Fisher, 1970)
indicates the bedrock geology of the Site consists of dolostone, shale, gypsum, and salts of the
Syracuse Formation.

2.3.4 Hydrogeology

Onondaga Creek is located approximately 0.8 miles west of the Site and flows in a northerly
direction towards Onondaga Lake. Based on review of historical investigations at the Site, the
estimated depth to groundwater is 21 feet bgs. Groundwater at the Site is assumed to flow to the
west-northwest toward Onondaga Creek, which flows northward to discharge to Onondaga Lake.
However, localized flow directions in the area of the Site may vary as a result of underground
utilities or other heterogeneous subsurface conditions.
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The Site is located in flood hazard Zone X indicating a low-risk area with an annual flood risk of
0.2 percent. There are no federal or state regulated wetlands or wetland check-zones located on

or near the Site.

2.4 Surrounding Property Land Use

The Site is located in the Central Business District (MX-5) of the City of Syracuse and the area
primarily consists of commercial, light industrial, and apartment complex properties. The following
is a summary of the surrounding property uses.

Table 2. Surrounding

Direction Tax Map Parcel

Land Use Code and
Classification

Property Land Use

General Description

. - Office Building owned by
030.-15-01.1 464 — Office Building Syracuse University
449 — Other Storage,
030.-15-.03.0 Warehouse and Distribution U-Box Storage Facility
Facility
449 — Other Storage,
030.-17-01.0 Warehouse and Distribution Storage Facility
North Facility
030.-14-01.0 438 — Parking Lot U-Haul Parking Lot
030.-14-02.0 330 —VacantLand Located |, ,, Parking Lot
in Commercial Area
030.-14-03.1 449 - Distribution Facility U-Haul Storage Facility
030.-14-03.2 330 - Vacant Land Located in | Parking Lot
Commercial Area
030.-16-12.1 330 - Vacant Land Located Parking area
in Commercial Area
East 030.-16-10.1 483 — Part Residential Use Szechaun Kitchen and
Residential property
030.-17-02.6 | 612 — School SUNY Upstate Medical
Building
030.16-15.0 620 — Religious Church
030.-16-14.0 | 484~ One Story Small XO Taco Restaurant
Structure
048.-01-11.0 414 — Hotel Crowne Plaza Hotel
048.-01-10.0 465 — Professional Building ;fg’;mﬁce and Parking
South 048.-01-01.0 411 — Apartments Apartment Complex
048.-01-02.0 438 — Parking Lot Parking Lot
048.-01-03.1 438 — Parking Lot Parking Lot
048.-01-04.1 438 — Parking Lot Parking Lot
048.-01-05.0 464 - Office Building Two Story Office Building
048.-01-06.0 464 — Office Building Three Story Office Building
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Direction Tax Map Parcel

Land Use Code and
Classification

General Description

048.-01-07.0 464 — Office Building Office Building
048.-01-08.0 414 — Hotel Parkview Hotel
048.-01-09.0 464 — Office Building Law Office
The Laurel Syracuse
048.-02-01.4 411 — Apartments Apartment Complex
103.-23-01.0 438 — Parking Lot Parking Lot
W . 1 .
est 103.-22-022 | 426 - Fast Food Franchise | 2unkin' Donuts Drive
Through

2.5 Previous Investigations and Remediation

This section describes, in chronological order, the investigations and remediation conducted on
the Site, to date.

2.5.1 Transaction Screen, LCS, August 5, 2016

LCS performed a Transaction Screen in accordance with American Society for Testing and
Materials (ASTM) 1528-14, dated August 5, 2016, for the singular parcel TMP 030.-16-18.0,
located on the southwest corner of the Site. The historical review identified the following potential
environmental concerns, summarized below:
¢ Presence of an automotive repair facility from at least 1938 through 1968 and a gasoline
service station from at least 1978 through 1983.
e During the 2016 site visit, the former fuel pump island, two former in-ground lifts, and a
floor drain filled with water were noted.

2.5.2 Geophysical Survey and Limited and Focused Subsurface Soil Investigation, LCS,
September 22, 2016

LCS conducted a limited subsurface investigation of TMP 030.-16-18.0 in August and September
2016. A limited geophysical survey with ground penetrating radar (GPR) was performed to
evaluate the presence of underground storage tanks (USTs) and associated piping. USTs were
not apparent in the survey. Three concrete pads were encountered, but due to lack of piping or
conduit lines noted, it is expected the concrete pads are not associated with USTs. The
effectiveness of the GPR was limited by the presence of steel within the concrete slabs.

Fourteen boreholes were installed to evaluate subsurface soil. Petroleum odors were noted in
test boreholes (BH) BH3 through BH8 and BH11l through BH13. Analytical results identified
volatile organic compounds (VOCs) in multiple boreholes. Figure 3 presents the detected
parameters in exceedance of Part 375 Restricted Residential Soil Cleanup Objective (SCO).

Due to the presence of VOC contamination and field evidence of contamination, the NYSDEC
Spills Hotline was notified and spill number 1605568 was assigned to the release. This release
was subsequently closed by the NYSDEC. The investigation was completed as part of a property
transaction and no redevelopment was planned at that time.
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2.5.3 Phase | Environmental Site Assessment, CHA, February 22, 2024

CHA performed a subsequent Phase | Environmental Site Assessment (ESA) and identified the
following recognized environmental conditions (RECs) associated with the Site.

e An unknown quantity of oil was observed in the floor sump inside the abandoned gas
station. The accumulated oil within the sump indicates previous releases on the Site. The
quantity of oil and discharge point of the floor sump is unknown. This has the potential to
impact the environment and is considered a REC.

e Petroleum contamination discovered at the abandoned gas station during the LCS
subsurface investigation. Contamination remains at the abandoned gas station property
from past operations as an auto repair shop and a gas station. The NYSDEC issued a No
Further Action letter stating no further action was necessary if the use of the Site was to
remain a parking lot. If the use changes or excavation work is planned, the removal of
impacted soil may be required.

2.5.4 Subsurface Investigations, CHA, 2024

In 2024, CHA conducted two additional investigations across the entire Site. The investigations
included the collection of three surface soil samples, six subsurface soil samples, and three sub-
surface soil vapor samples with corresponding indoor air samples from within the buildings. The
investigations revealed the presence of semi-volatile organic compound (SVOC) contamination
in excess of the NYSDEC restricted residential soil cleanup objectives (SCOs) in the surface soil,
VOC contamination in excess of restricted residential SCOs and SVOC contamination in excess
of NYSDEC protection of groundwater SCOs in subsurface soils, and SVOCs in exceedance of
the Technical and Operational Guidance Series 1.1.1 (TOGS 1.1.1) standards within
groundwater. Lastly, samples of sub-surface soil vapor and indoor air revealed that there are
petroleum compounds which require further mitigation and/or evaluation from within the Site
structures in accordance with the New York State Department of Health (NYSDOH) Decision
Matrices for soil vapor intrusion. Results from this sampling effort are presented on Figures 3, 4
and 5 for soil, groundwater, and vapor, respectively.

2,55 Summary of Previous Investigations

Based on the investigations described in this Section, a preliminary conceptual site model and
description of the nature and extent of contamination are provided, below:

e Petroleum-impacted soil in the area around the fueling island and building of the Former
Gasoline Service Station.

e Soil vapor intrusion from the petroleum-impacted soil associated with the Former Gasoline
Service Station.

¢ Minimal groundwater impacts by metals, generally from the presence of historical fill in an
urban area.

e Surficial soil impacted by SVOCs and metals.

2.6 Proposed Site Redevelopment

Proposed redevelopment of the Site includes demolition of all current structures to construct a
mixed-use apartment building with retail and amenity space on the first floor. The building is
proposed to be seven stories tall with 291 rental units. The tenant parking garage will be located
on the first and second floors of the building with stormwater management systems below the
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parking garage. Significant removal of soil is expected for the stormwater management system
and foundation construction.
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3.0 PROPOSED REMEDIAL INVESTIGATION

3.1 Membrane Interface Hydraulic Profiling Tool Evaluation

The previous subsurface investigations identified soil contamination with petroleum hydrocarbons
in the area of the Former Gasoline Service Station. A combination membrane interface probe and
hydraulic profiling tool (MIHPT) will be utilized to delineate the plume in real-time. This
methodology utilizes a low-level membrane interface probe (MIP) on a direct push technology
drilling rig will be utilized to measure VOC contamination in the unsaturated and saturated zone
to a depth of 25 feet bgs in the approximate locations identified on Figure 6. The MIP system
operates by heating the soil and groundwater adjacent to the probe to 120-degrees Celsius to
volatilize VOCs in the immediate vicinity of the MIP membrane. The volatilized VOCs diffuse
across the membrane into a closed loop system that plots estimated vapor concentrations with
respect to depth and indicates the presence (or absence) of total VOC compounds. When utilized
in conjunction with the Hydraulic Profiling Tool (HPT), changes in pressure are recorded and the
corresponding hydraulic conductivity is calculated.

Up to 20 locations are proposed with field conditions determining the exact location and number
of locations. The low-level MIP measures VOC concentrations, electrical conductivity of soil, and
soil permeability and utilizes a pulse-flow controller to enhance the contaminant detection
approximately 10 times that of standard MIP. In accordance with DER-10, concurrent subsurface
soil samples will be collected for NYSDOH Environmental Laboratory Approval Program (ELAP)-
approved laboratory analysis at a rate of 10%, discussed further in Section 3.2.2.

3.2 Sampling of Environmental Media
3.2.1 Shallow Subsurface Soil

Based on the surface soil sample results from previous investigations, similar impacts with SVOC
and metal contamination are expected across the Site. Additional shallow subsurface soil
sampling at the locations identified on Figure 6 are proposed to evaluate areas previously not
sampled. Samples will be collected from 1-2 feet bgs and 4-5 feet bgs using direct push
technology drilling rig (e.g. Geoprobe®).

Two soil samples from each location will be collected and submitted under proper chain of custody
to an ELAP-certified laboratory for the analyses listed in Table 3 and below:

e Target Contaminant List (TCL) SVOCs via EPA Method 8270, including 1,4-Dioxane

e Target Analyte List (TAL) Metals via EPA Method 6010/7471

To comply with the April 2023 Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl
Substances (PFAS) Under NYSDEC’s Part 375 Remedial Programs, three locations will be
sampled at the two-foot depth to evaluate PFAS via EPA Method 1633.

Non-disposable equipment will be decontaminated between locations and field personnel will
wear PFAS sampling compliant clothing and personal protective equipment in accordance with
the FSP. Each sample will be placed in a decontaminated stainless-steel bowl, homogenized,
and placed in laboratory-provided PFAS-free containers. Quality assurance samples will be
collected in accordance with the frequency described in DER-10, as presented in the QAPP and
FSP. The samples will be submitted under proper chain-of-custody to an ELAP-certified
laboratory for analysis of PFAS via EPA Method 1633.
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3.2.2 Subsurface Soil

Subsurface soils across the Site are well characterized, particularly around the suspect sources
of contamination: the Former Gasoline Service Station and the Car Wash, as discussed in Section
2. However, to comply with the DER-10 requirement to conduct laboratory analysis of split
samples at a frequency of 10% of locations where field-testing technology is proposed (aka. MIP),
a maximum of four subsurface soil samples will be collected from two soil boring locations at the
following intervals:
1. The interval exhibiting field evidence of contamination (MIP and/or PID), or the two-foot
interval above the water table in the event field evidence of contamination is not observed.
2. The interval directly beneath the where field evidence of contamination is no longer
present.
The soil borings will be installed directly adjacent to MIP locations. These four soil samples will
be collected and submitted under proper chain of custody to an ELAP-certified laboratory for
analysis of TCL VOCs via EPA Method 8260/5035 including Tentatively Identified Compounds
(TICs).

3.2.3 Groundwater

Based on the previous investigations, groundwater downgradient of the suspected source area
does not appear to be impacted by petroleum hydrocarbon contamination found in soils. Rather,
phenol and heavy metals were detected at concentrations exceeding TOGS 1.1.1. Ambient Water
Quality Standards (AWQS). To confirm the presence or absence of contamination in the
groundwater, up to four permanent, stick-up steel casing groundwater monitoring wells will be
installed in the locations identified on Figure 7.

The monitoring wells will be installed to screen the shallow water bearing zone and will screen
the interval from the bottom of the well to the top of the water table, previously identified at
approximately 18 feet bgs.

Wells will be constructed with two-inch diameter polyvinyl chloride (PVC) riser pipe and well
screen which will have a slot opening size of 0.010-inches. The screen will be installed within the
groundwater zone of interest, as described above. A sand pack will be placed within the annulus
between the borehole and the well screen. A two-foot bentonite seal will then be placed above
the screen and the remaining borehole between the bentonite seal and the ground surface will be
backfilled with bentonite-cement grout. Stick-up steel protective casings will be installed at each
well location to protect the PVC riser. The monitoring wells will be surveyed after installation to
obtain the top of casing and riser elevations. Soil cuttings from drilling operations will not be used
as backfill in any of the monitoring wells and will be containerized for characterization and off-site
disposal at a later date.

Once the wells are installed, each well will be developed using a combination of pumping and
surging until the turbidity of the groundwater is less than 50 nephelometric turbidity unit (NTUSs),
or for a maximum of two hours each, whichever is achieved first.

From the four monitoring well locations, samples will be collected for the following parameters, as
described in Table 3:

TCL VOCs via EPA Method 8260 +TICs

TCL SVOCs via EPA Method 8270 + TICs

1,4-Dioxane via EPA Method 8270-SIM

TAL Metals via EPA Method 6010/7471
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e Total Polychlorinated Biphenyls (PCBs) via EPA Method 8082
PFAS via EPA Method 1633

All purging and sampling of the permanent wells will be conducted in accordance with the FSP.
Quality assurance samples will be collected in accordance with the frequency described in DER-
10, as presented in the QAPP and FSP.

3.2.4 Sub-Slab Vapor/Ambient Air/Soil Vapor

As previously discussed in Sections 2.5.4 and 2.5.7, sub-slab vapor and ambient air sampling
within the buildings on-site has been conducted previously and the data is presented on Figure
5. Tight shallow subsurface soils prevented sufficient air flow to collect soil vapor samples across
the parking lot areas of the Site, so soil vapor was unable to be evaluated.

The Site structures will be demolished during redevelopment of the property. Newly constructed
buildings will be equipped with a sub-slab ventilation system (SSVS) due to the presence of
historical petroleum contamination at the Site. Therefore, no additional concurrent sub-slab vapor
and indoor air samples are proposed.
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Sample ID

Matrix

Sample Depth(s)

Table 3. Sampling

Sample Location

Rationale

Analytical
Parameters

Rationale

Shallow water

Locations identified on
Figure 7. MW-101
installed in the
presumed upgradient
direction. MW-102
installed in the known
source of
contamination. MW-103

TCL VOCs EPA
Method 8260 + TICs
TCL SVOCs EPA
Method 8270 + TICs
TAL Metals EPA

Permanent monitoring wells will be
installed in accordance with the RIWP

MW-101 to Groundwater bearing zone based | installed south of the Methods 6010/7471 | and FSP. All monitoring wells will
MW-104 on field source to further Total PCBs EPA screen the top of the shallow water
determination. assess potential off-site | Method 8082 bearing zone expected to be

sources of PFAS EPA Method approximately 18 feet bgs.

contamination. MW-4 1633

installed on the 1,4-Dioxane via EPA

northern perimeter of Method 8270-SIM

the Site to further

assess groundwater

flow direction.

hall 2 samples collected . id luati -ll\;lcélt_hit\:i/ (SDS:YSO,EPA Su(;face slo : CO”FZ““‘U?“Z’T with S\f/(?](:s
SOIL-101 to Shallow at each location at Site-wi e evaluation at including 1,4- and Metals was identified in two of three
Subsurface the locations identified . surface soil samples collected on the
SOIL-108 Sall depths of 1-2 ft and on Figure 6 Dioxane + TICs eastern portion of the Site. To evaluate
4-5 ft bgs. ' TAL Metals EPA surface soils '
Methods 6010/7471

Three of the shallow To comply with the April 2023

subsurface sample Sampling, Analysis, and Assessment of
SOIL-101, Shallow locations. Locations will PFAS Under NYSDEC's Part 375
SOIL-103, Subsurface Sample collected be selected in the field PFAS EPA Method Remedial Programs, a limited number
and SOIL- Soil from 1-2 feet bgs. based on recovery of 1633 of shallow subsurface soil samples will
107 soil with the goal of be evaluated for PFAS contamination.

sampling the locations Note 1,4-Dioxane will be evaluated in all

identified on Figure 6. shallow subsurface soil locations.
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Sample ID

Matrix

Sample Depth(s)

Sample Location

Analytical
Parameters

Rationale

MIP-101

Data logged from

Field screening for
qualitative and semi-
quantitative
evidence of

To delineate the petroleum
contamination plume in the region

Subsurface | the surfaceto a Locations identified on contamination using . .
through . . around the Former Gasoline Service
Soail depth of 25 feet Figure 6. low-level membrane . . .
MIP-120 . station, a membrane interface probe will
bgs. interface probe "
be utilized.
technology on a
direct push drilling
rig.
Two samples
collected from each
soil boring at the
following intervals: In accordance with DER-10, field testing
1. collected from .

S technology, such as MIP, is acceptable
the depth exhibiting but should b ied b Vs
evidence of ut should be accompanied by analysis

SOIL-107 contamination by an ELAP-certified laboratory at a rate
Subsurface Two locations adjacent | TCL VOCs EPA of 10% of the samples evaluated by
and SOIL- ; based on MIP ; . i
Sall : to MIP sample points. Method 8260 + TICs | direct-sending down-hole tools.
108 results field ;
; Therefore, two subsurface soil samples
observations. :
are proposed from adjacent to MIP
2. collected from . )
) . locations to compare the analytical
the interval directly laboratory results to the MIP output
beneath the where y put.
field evidence of
contamination is no
longer present.
PAGE 12

GW SYRACUSE LLC | GATEWAY SYRACUSE APARTMENTS
CHA PROJECT NUMBER 086328.000

£




Sample ID

Matrix

Sample Depth(s)

Sample Location

Analytical
Parameters

Rationale

SOIL-WC-1

Soil

N/A

Investigation derived
waste stored in 55-
gallon drums for off-site
disposal.

TCLP VOCs EPA
Method 8260/1311
TCLP SVOCs EPA
Method 8270/1311
TAL Metals EPA
Methods
6010/7471/1311
Total PCBs EPA
Method 8082
TCLP Herbicides
EPA Method
8081/1311

TCLP Pesticides
EPA Method
8151/1311
Reactivity,
Ignitability,
Corrosivity

One waste characterization soil sample
will be collected to adequately
characterize the soil for off-site disposal
at a permitted facility.

WATER-
WC-1

Groundwater

N/A

Investigation derived
waste stored in 55-
gallon drums for off-site
disposal.

TCL VOCs EPA
Method 8260

TCL SVOCs EPA
Method 8270

TAL Metals EPA
Methods 6010/7471
Total PCBs EPA
Method 8082

One waste characterization
groundwater sample will be collected to
adequately characterize the purged
groundwater for off-site disposal at a
permitted facility.
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3.3 Project Plans
3.3.1 Community Participation Plan

A CPP, prepared in accordance with DER-23 Citizen Participation Handbook for Remedial
Programs, was submitted under separate cover concurrently with the BCP Application.

3.3.2 Field Sampling Plan

The proposed work described in this RIWP will be performed in accordance with the FSP, included
as Appendix A. The FSP details the specific sampling objectives, procedures, and protocols
associated with the scope of work, described in Section 3.1. Additionally, the FSP details
decontamination procedures and management of investigation derived waste.

3.3.3 Quality Assurance Project Plan

A QAPP has been prepared for the RIWP. The QAPP presents the policies, organization,
objectives, and specific activities designed to achieve the specific data quality goals associated
with the RI. Additionally, the QAPP specifies data reporting, data validation, and electronic data
deliverable requirements for this scope of work. A project specific QAPP is provided in Appendix
B.

Quality Assurance (QA) is defined as the program for assuring the reliability of monitoring and
measurement data which includes a system for integrating the planning, assessment, and
improvement efforts to meet the data quality requirements.

Quality Control (QC) is defined as the routine application of procedures for attaining the
prescribed standard of performance in the monitoring and measurement process.

3.3.4 Health and Safety Plan

A site-specific HASP was prepared for CHA personnel using the information from previous
investigations into known physical and chemical hazards present at the Site and an evaluation of
the risks associated with the investigations. Available Site information was examined and
adequate warnings and safeguards for field personnel were selected. CHA field personnel are
required to review and sign the HASP before entering the field. The site-specific HASP is provided
in Appendix C. Subcontractors to CHA are required to develop and implement their own HASP.

3.3.5  Community Air Monitoring Plan

The purpose of a CAMP is to provide a measure of protection for the downwind community (i.e. off-
site receptors including residences and businesses and on-site workers not directly involved with
the subject work activities) from potential airborne contaminant releases as a direct result of the
proposed remedial investigation activities. A copy of the site-specific CAMP is provided in
Appendix D.

CAMP is generally not required for investigation or delineation of site conditions which are not
considered intrusive.
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3.4 Data Usability

A data usability review will be completed for the analytical data generated as part of this
investigation to assess for accurateness and defensibility. The review of analytical data provided
by an ELAP-certified laboratory will include an Analytical Services Protocol (ASP) Category B
deliverable consistent with the NYSDEC Data Usability Summary Report (DUSR) Guidance.
Third-party data validation will be conducted an a DUSR will be developed.

3.5 Qualitative Exposure Assessment

A Qualitative Exposure Assessment for human health is required to be completed during the RI
to identify, evaluate, and document potential exposure to contaminants. The assessment includes
the following items and will be developed in accordance with Appendix 3B of DER-10:

o Description of the nature and size of the population currently exposed or which may be
reasonably expected to be exposed to the contaminants that are present or migrating from
the Site;

e An explanation of the contaminant release and transport mechanisms;

¢ A determination of the reasonably anticipated future land use of the Site, if applicable;

¢ Identification of the reasonably anticipated future groundwater use; and,

e Characterization of the exposure setting, identifying current and reasonably foreseeable
exposure pathways.

Note that GW Syracuse is applying as a Volunteer in the BCP and is not required to evaluate off-
site impacts.

PAGE 15
GW SYRACUSE LLC | GATEWAY SYRACUSE APARTMENTS
CHA PROJECT NUMBER 086328.000

£



4.0 REPORTING

An RI Report will be prepared to summarize the information generated during implementation of
this RIWP. The report will be prepared in accordance with the New York State Department of
Environmental Conservation’s “DER-10 Technical Guidance for Site Investigation and
Remediation” (May 2010).

The report will also include the following information and data pertaining to the Site:
1. A narrative that summarizes the results of the investigation including a discussion of the

physical and analytical results.

2. A characterization of the soil, soil vapor, and groundwater of the site to allow for the
confirmation of the source(s) of the contamination, movement of the contamination, and
nature and extent of contamination.

3. Figures showing the locations of the surface and shallow subsurface samples, soil vapor
points, and groundwater monitoring wells at the Site.

4. Tables and figures summarizing the analytical data for soil, soil vapor, and groundwater
samples collected including comparisons to appropriate standards, criteria, and guidance
(e.g., 6 NYCRR Part 375 Soil Cleanup Objectives for Restricted Residential Use and
NYSDEC TOGS 1.1.1. AWQS)

A qualitative exposure assessment for contamination, if any, emanating from the Site.

Conclusions and recommendations regarding the environmental status of the site.
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5.0 SCHEDULE

The following table provides an estimated schedule for completion of the Gateway Syracuse
Apartments project. The overall progress of the project will be dependent upon a number of
factors including, but not limited to, NYSDEC review and approval timeframes, time of year at
which the final design documents are complete, weather conditions at the time of remedial

construction, etc.

Table 4. Proposed Schedule
Task Estimated Month Complete

Analysis

Submit BCP Application Concurrently with this RIWP July 2024
NYSDEC 60-Day Comment Period
Public 45-Day Comment Period September 2024
NYSDEC Execution of BCA and Approval of RIWP September 2024
Conduct the RIWP Field Work Described Herein September 2024
Submit Remedial Investigation Report October 2024
Submit Draft Remedial Design Work Plan with Alternatives | October 2024

NYSDEC Selects Proposed Remedy

November 2024

NYSDEC 45-Day Comment Period

December 2025

Public Meeting (optional)

December 2025

Finalize the Remedial
Construction Notice

Design Work Plan and Issue

February 2025

Construction Complete May 2025
Submit Draft Final Engineering Report and Draft Site | July 2025
Management Plan

NYSDEC Issues Certificate of Completion September 2025

Engineering Controls

Begin Operations & Monitoring per requirements of Site Management Plan and Institutional and
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APPENDIX A

Field Sampling Plan




FIELD SAMPLING PLAN

Gateway Syracuse Apartments
701 E. Fayette Street
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LIST OF ACRONYMS & ABBREVIATIONS

BCP Brownfield Cleanup Program

CHA CHA Consulting, Inc.

ELAP Environmental Laboratory Approval Program
FID Flame lonization Detector

FSP Field Sampling Plan

EPA Environmental Protection Agency
FSP Field Sampling Plan

HASP Health and Safety Plan

HDPE High-Density Polyethylene

HPT Hydraulic Profile Tool

IDW Investigation Derived Waste

MIP Membrane Interface Probe

NTU Nephelometric Turbidity Units
NYSDEC New York State Department of Environmental Conservation
NYSDOH New York State Department of Health
PFAS Per- and Polyfluoroalkyl Substances
PPE Personal Protective Equipment
QAPP Quality Assurance Project Plan

RIWP Remedial Investigation Work Plan
SOP Standard Operating Procedures

TAL Target Analyte List

TCL Target Contaminant List

TIC Tentatively Identified Compounds

V:\Projects\ANY\K6\086328.000\02_Proj_Mgmt\Qual_Mgmt\QAQC_RIWP\Appendix A - FSP\2024-07-17_FSP.docx
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1.0 INTRODUCTION

This Field Sampling Plan (FSP) has been prepared for the Gateway Syracuse Apartments (Site),
located at 701 East Fayette Street in the City of Syracuse, Onondaga County, New York, and is
to be utilized during implementation of the Remedial Investigation Work Plan (RIWP). The Site is
an applicant into the New York State Department of Environmental Conservation (NYSDEC)
Brownfield Cleanup Program (BCP).

This FSP outlines the protocols which will be followed during the remedial investigation activities
and has been prepared as an appendix to the RIWP for the project. In general, all activities will
be performed in accordance with the CHA Consulting, Inc. (CHA) Standard Operating Procedures
(SOPs) that are included in Appendix A.

The following activities will be conducted as part of the site investigation activities:

Subsurface evaluation with a membrane interface probe (MIP);
Installation of soil borings and monitoring wells;

Collection of shallow subsurface surface and subsurface soil samples;
Collection of groundwater samples;

Waste characterization sampling;

Equipment decontamination; and

Waste handling.

2.0 GENERAL SAMPLING PROTOCOLS

The sampling approach and rationale for sample collection is described in the RIWP. The Data
Quiality Objectives for the project and the quality assurance and quality control procedures for the
project are described in the Quality Assurance Project Plan (QAPP), found in Appendix B of the
RIWP. Sampling activities will be conducted in a manner to protect both workers in accordance
with the Health and Safety Plan (HASP), found in Appendix C of the RIWP.

2.1 Sample Designation

Each sample will be uniguely defined by including the media type and sequential number. To
avoid confusion with samples collected prior to this RIWP, CHA will start at number 101 on all
media types (e.g. SOIL-101). For all soil sample locations, multiple sampling intervals are
proposed. Therefore, the interval in which the sample is collected shall be incorporated into the
sample nomenclature.

The following abbreviations will be used to identify media types:

Sample Type Abbreviation = Example Sample ID
Shallow Surface Soil 1 SOIL SOIL-101-1-2’
to 2 feet bgs
Shallow Surface Soil 4 SOIL SOIL-101-4-5’
to 5 feet bgs
Subsurface Soil SOIL SOIL-101-18-20’
Subsurface Soil direct MIP MIP-101
sensing with Membrane
Interface Probe (MIP)
Groundwater MW MW-101
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2.2 Sample Handling

A new pair of disposable latex gloves will be used at each location sampled for chemical analyses.
Additional glove changes will be undertaken as conditions warrant.

Sample containers will be new and delivered from the laboratory prior to the sampling event.
Sample containers will come with the proper volume of chemical preservative appropriate for the
type of analysis as detailed in CHA SOP#603.

After sample collection, the sample containers will be logged onto a chain of custody record
described in the Quality Assurance Project Plan. The sample containers will be placed on ice
and/or ice packs in laboratory supplied rigid coolers after collection and labeling. Remaining
space will be filled with packing material to cushion the containers during transportation or
shipment.

For this project CHA staff will hand deliver the sample coolers to the Pace Analytical Services’
facility located in Syracuse, New York, or coordinate with their courier service.

Samples will remain under the control of CHA'’s field representative until relinquished to the
laboratory under chain-of-custody (see QAPP).

2.3 Field Documentation

Pertinent field survey and sampling information shall be recorded in a logbook or on field logs
during each day of the field effort per CHA SOP#101 Field Logbook and Photographs.

At a minimum, entries in a logbook shall include:

¢ Date and time of starting work

¢ Names of all personnel at site

e Weather conditions

o Purpose of proposed work effort

e Sampling equipment to be used and calibration of equipment

e Description of work area

e Location of work area, including map reference

¢ Details of work effort, particularly any deviation from the field operations plan or standard
operating procedures

e Field observations

¢ Field measurements (e.g., photoionization detector (PID) readings)

e Field laboratory analytical results

¢ Daily health and safety entries, including levels of protection

e Type, number, and location of samples

¢ Sampling method, particularly deviations from the standard operating procedures

e Sample location and number

¢ Sample handling, packaging, labeling, and shipping information (including destination)

In addition to keeping logs, photographs will be taken to provide a physical record to augment the
fieldworker's written observations. For each photograph taken, several items shall be recorded
in the field logbooks:

e Date and time
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e Name of photographer
e General direction faced and description of the subject photographed

Additional protocols specific to each sampling method are presented in the following sections.

3.0 PROPOSED REMEDIAL INVESTIGATION ACTIVITIES

3.1 Shallow Subsurface Soil

Shallow subsurface soil samples will be collected from surface to final depth using either a
Macrocore® sampling device or manually using a slide hammer hand sampler in the locations
identified on Figure 6 of the RIWP. The soil samples will then be screened in the field for visual,
olfactory, and photoionic evidence of contamination. Soils will be logged in the field using a
modified soil classification method on Soil Probe Logs in accordance with CHA SOP#303.

Immediately upon opening the soil sampler, a PID or equivalent meter will be used to obtain
readings along the length of the soil sample. One soil sample from each soil boring location will
be submitted to an off-site New York State Department of Health (NYSDOH) Environmental
Laboratory Approval Program (ELAP)-certified laboratory for a select set of parameters as
described in Table 3 of the RIWP.

The sample volume will be homogenized by the following process:

1. Remove rocks, twigs, leaves and other debris from the sampling device.

2. Place the sample into a stainless-steel bowl and thoroughly mix using a stainless-steel
spoon.

3. Scrape the sample from the sides, corners and bottom of bowl, roll to the middle of the
bowl and mix.

4, Quarter the sample and move to the four corners of the bowl. Each quarter will be

individually mixed and rolled to the center of the bowl and then the entire sample will
be mixed again.

5. Place the sample into the appropriate glassware require for each parameter in the
following order: per- and polyfluoroalkyl substances (PFAS), Target Contaminant List
(TCL) semivolatile organic compounds (SVOCSs), target analyte list (TAL) Metals.

Before subsurface investigation at each boring location and after drilling at the last location, the
drilling or excavation equipment and all non-disposable sampling equipment will be
decontaminated in accordance with the protocols established in Section 4. Drill cuttings will be
managed as described in Section 5. Soil borings will be backfilled with bentonite.

3.2 Source Area — Membrane Interface Probe and Hydraulic Profiling Tool

Direct sensing using downhole equipment attached to a Geoprobe® drilling rig will be utilized to
screen subsurface soils for contamination. A subcontractor experienced with this technology will
be contracted to perform this work. Generally, low-level MIP screening will be used at
approximately 20 locations near the Former Gasoline Service Station to determine the vertical
and horizontal extent of contamination. The MIP will be advanced to approximately 25 feet bgs
and measure electrical conductivity of soil, total volatile organics with a PID and flame ionization
detector (FID). In conjunction with the MIP, a hydraulic profiling tool (HPT) will be utilized
downhole to calculate and estimate the corresponding hydraulic conductivity of the soil.
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Two subsurface soil samples from depths exhibiting evidence of contamination will be collected
using a Macrocore® sampling device on the Geoprobe® drilling rig at locations directly adjacent
to MIP locations. These are identified as SOIL-107 and SOIL-108 on Figure 6 of the RIWP. In
order to compare the MIP results to laboratory analytical results, samples will be collected from
the interval exhibiting evidence of contamination these samples will be analyzed for TCL VOCs
via EPA Method 8260 only.

3.3 Groundwater

3.3.1 Monitoring Well Installation

A maximum of four permanent groundwater monitoring wells will be installed in the locations
identified on Figure 7 of the RIWP in accordance with CHA SOP#309. The monitoring wells will
be installed to an approximate depth of 25 feet below ground surface evaluate the shallow water
bearing zone with screen intervals from the bottom of the well to the top of the water table,
previously identified at approximately 18 feet bgs.

Wells will be constructed with two-inch diameter PVC riser pipe and well screen and will have a
slot opening size of 0.010-inches. A sand pack, consisting of a minimum thickness of one inch,
will be placed within the annulus between the borehole and the well screen. A two-foot bentonite
seal will then be placed above the screen. The remaining borehole between the bentonite seal
and the ground surface will be backfilled with bentonite-cement grout. Flush-mounted or stick-up
steel protective casings will be installed at each well location to protect the riser pipes. Soil
cuttings from drilling operations will not be used as backfill in any of the monitoring wells.

3.3.2 Monitoring Well Development

Once the wells are installed, each well will be developed using a combination of pumping and
surging in accordance with CHA SOP#311. The newly installed wells will be developed until the
turbidity of the groundwater is less than 50 nephelometric turbidity units (NTUs), or for a maximum
of two hours each, whichever comes first.

Groundwater samples will be collected from proposed wells. Samples will be collected for a select
set of parameters, further described in Table 3 of the RIWP. Dedicated/disposable high-density
polyethylene (HDPE) tubing will be installed at each well and a low-flow pump will be used to
collect the sample. All non-disposable equipment will be cleaned in accordance with Section 5.0
to minimize the potential for cross-contamination. Bottle requirements and handling procedures
are presented in the QAPP. Sampling protocols are presented in the following sub-sections.

3.3.3 Water Level Gauging

Groundwater levels will be collected from the monitoring wells and will be used with monitoring
well elevation data to determine direction of groundwater flow. Groundwater level measurements
will be collected on at least two separate occasions following installation and development: once
immediately following development, and once immediately prior to groundwater sampling.

The water level in all monitoring wells will be measured to the nearest 0.01-foot using a Solinst
electronic water level meter and recorded prior to the collection of any samples in accordance
with CHA SOP#313. Using the well riser elevations and depth to groundwater measurements,
CHA will record the water level elevations and construct a groundwater potentiometric surface
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map. The well depth and depth to water data will be used to calculate the volume of water in the
well casing. Water level measuring equipment that contacts groundwater will be decontaminated
in accordance with Section 5.0 to minimize the potential for cross-contamination.

3.3.4 Groundwater Sampling

Monitoring well sampling will be carried out in accordance with CHA SOP#317 for Low-Flow
Groundwater Purging and Sampling and CHA SOP#341 for sampling of PFAS.

All groundwater samples will be analyzed for the parameters listed in Table 3 of the RIWP.
In summary, the sampling procedure includes:

1. Personnel involved in well purging will wear a new pair of disposable nitrile gloves for
each well.

2. Flow rate used during purging must be low enough to avoid increasing the water
turbidity.

3. Water quality measurements for dissolved oxygen, oxidation-reduction potential,
specific conductance, pH, turbidity, and temperature will be taken every 3 to 5 minutes.

4. The well will have reached stability and purging will be considered complete when they
are within the following ranges for three consecutive readings:

Dissolved Oxygen +10%
Oxidation-Reduction Potential (redox) +10%

Specific Conductance +3% of reading
pH 0.1 units
Turbidity +10%

5. Water will be pumped using a submersible Monsoon pump, or equivalent.

6. Groundwater pumping equipment will be decontaminated in accordance with the
protocols presented in Section 4.0.

7. New High Density Polyethylene (HDPE) tubing will be used at each well.

8. Groundwater samples will be analyzed for a select set of parameters as described in
Table 3 of the RIWP.

9. Sample preservation details are presented in the QAPP. Sample containers will be
prepared by the laboratory and will be pre-labeled and pre-preserved.

10. Calibration of all field instruments will be conducted in accordance with the
manufacturer’s instructions.

11. QA/QC samples will be collected in accordance with the QAPP.

12. Non-disposable sampling equipment will be decontaminated in accordance with the
protocols established in Section 4. Purge water will be managed as described in Section
5.

13. All field personnel shall remove personal protective equipment (PPE) after
decontamination of equipment has been completed. @ Removal of PPE and
decontamination of personnel will be in accordance with CHA SOP#505.

3.4 Survey

After installation, the elevation of the top of the monitoring well protective casings will be surveyed
and tied into the existing Site survey data. The survey data is necessary to determine the overall
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direction of groundwater flow.

4.0 EQUIPMENT DECONTAMINATION

Prior to mobilization, the drill rig shall be thoroughly cleaned to remove oil, grease, mud, and other
foreign matter. Subsequently, before initiating drilling at each boring location, samplers, drill steel,
and associated equipment will be cleaned to prevent cross-contamination. All cleaning will be
conducted at a predetermined on-site location. Cleaning will be accomplished using the
procedures outlined in the following sections and in accordance with CHA SOP’s.

4.1 Small Equipment

For all activities, dedicated sampling equipment is preferred. However, if non-dedicated
equipment is used (i.e. Macrocore barrel), the required decontamination procedure for all manual
sampling equipment used to collect samples for chemical analysis is provided in CHA SOP#501
and summarized below:

Disassemble equipment, as required.

Remove gross contamination from the equipment by brushing and then rinsing with tap
water.

Wash with Alconox and tap water.

Rinse with tap water.

Rinse with distilled water.

Air dry equipment.

N =

ouhw

Decontaminated equipment will be placed on polyethylene sheeting in order to avoid contacting
a contaminated surface prior to use.

Field personnel will use a new pair of outer gloves before handling sample equipment after it is
cleaned.

4.2 Large Equipment

The permanent components of the drill rig (body, tracks, etc.) are not expected to come into
contact with contaminated soils since the work will be performed primarily in an area covered by
asphalt and, therefore, will not require decontamination.

Decontamination of any downhole equipment or. The temporary decontamination pad will be
constructed with a minimum of two-layers of 10-mil polyethylene sheeting with raised berms and
overspray guards around the perimeter to maintain wash fluids on the pad. Wash waters will be
containerized with the investigation derived waste discussed in the following section.

5.0 INVESTIGATION DERIVED WASTE

Gloves, personal protection equipment, sampling materials, etc. will be collected daily and
disposed of as solid waste. All work will be performed in accordance with CHA SOP#507. Soil
cuttings from the subsurface investigation and the monitoring well installation will be containerized
for off-site disposal as investigation derived waste (IDW) at a permitted disposal facility.
Additionally, all purged water from groundwater sampling and decontamination of large equipment
will be containerized in 55-gallon drums, characterized, and disposed of at a permitted disposal
facility.
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Samples for waste characterization purposes will be collected from both soil and groundwater.
One composite soil sample from the drummed soil and one groundwater sample from the
drummed water will be collected for a select set of parameters, further described in Table 3 of the
RIWP.
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SOP #100
g REV. #0
August 18, 2015

Page 1 OF 2
Author: Chris Burns
Reviewer: Seth Fowler, Sandy Warner

PRE-FIELD ACTIVITY PLANNING AND POST-FIELD ACTIVITY FOLLOW-UP

PURPOSE/SCOPE:

To adequately prepare for conduct field activities and to follow-up after the field work is complete. This
SOP generally applies to all field activities and provides a summary of activities to complete both prior to
going into and after returning from the field.

EQUIPMENT/MATERIALS:

As required for each field task. See individual SOPs.

PROCEDURE:

Pre-Field Activity Planning:

1.

10.

11.

Contact property owner/client and obtain authorization to access site, if not already completed by
PM.

Inquire about field conditions at the Site (access, terrain, overhead clearance, facilities/utilities
available, etc.).

Consider weather conditions for proper dress and equipment.

Consider potential chemical, biological or physical hazards and either prepare, or review the Health
and Safety Plan.

Review the Project Work Plan (or Pre-sampling Worksheet). Confirm project budget and schedule
with PM.

If drilling or excavating, verify that CHA and/or our subcontracts have contacted dig-safe (or
similar) for marking out public utilities and the property owner for location of private utilities.

Complete appropriate checklist for field tasks to ensure all necessary equipment and supplies are
available.

Schedule the pickup of rental equipment and sample containers from laboratories as necessary.

Develop sample naming conventions in advance if samples will be collected. Coordinate with
laboratory to get samples containers pre-labeled whenever possible.

Review bottle kits sent by laboratory for accuracy and to ensure nothing was broken in shipment
(if applicable).

Calibrate all equipment per manufacturer’s specifications and document calibration is complete.

Post-Field Activity Follow-Up:

1.

Review all forms/paperwork to make sure they are properly filled out. If electronic data tablets
were used, download data and review.

Decontaminate all equipment that is reusable.
Restore site to original condition unless other arrangements have been made.

Secure site.



SOP #100
REV. #0
August 18, 2015

Page 2 OF 2
Author: Chris Burns
Reviewer: Seth Fowler, Sandy Warner

PRE-FIELD ACTIVITY PLANNING AND POST-FIELD ACTIVITY FOLLOW-UP

Deliver samples (if applicable) to laboratory or courier following chain-of-custody protocols.
Return any field equipment utilized for field work.
Arrange for disposal of sampling residuals (e.g., PPE, purge water, soil cuttings, etc.).

Contact the PM with any unusual information about field activity.

© o N o O

Upon returning to the office, scanned forms and electronic data shall be stored in the “Data” folder
under the appropriate project number.

D. QA/QC REQUIREMENTS:
Not Applicable

E. SPECIAL CONDITIONS:

Not Applicable

F. REFERENCES:

None

G. APPENDICES/FORMS:

Not Applicable

END OF SOP
Final Check by C. Burns 10/2/15



SOP #101
REV. #1
August 18, 2015

Page 1 OF 2

Author: Chris Burns
Reviewer: Seth Fowler
Sandy Warner

FIELD LOGBOOK AND PHOTOGRAPHS

A PURPOSE/SCOPE:
To produce an accurate and reliable record of all field activities, including field observations, sample
collection activities, etc.
All pertinent field survey and sampling information shall be recorded in a logbook or on field logs during
each day of the field effort.
In addition to keeping logs, photographs will be taken to provide a physical record to augment the field
worker's written observations. They can be valuable to the field team during future inspections, informal
meetings, and hearings. Photographs should be taken with a camera-lens system having a perspective
similar to that afforded by the naked eye. A photograph must be documented if it is to be a valid
representation of an existing situation.

B. EQUIPMENT/MATERIALS:
e Bound Field Book (with waterproof paper) or Field Logs
e Chain-of-Custody, Other Appropriate Forms
o Indelible Ink Pens
e Digital Camera with 50 mm lens or similar.

C. PROCEDURE:

1. Ataminimum, entries in a logbook shall include:

a.

o

S @ o o o

Date and time of starting work

Names of all personnel at site

Summary of key conversations with contractors, agency representatives, etc.
Purpose of proposed work effort

Sampling equipment to be used

Field calibration of equipment or documentation of calibration of rented equipment
Description of work area

Location of work area, including map reference. Document sample locations with references
to fixed landmarks (e.g., 10 feet from southwest corner of building).

Details of work effort, particularly any deviation from the field operations plan or standard
operating procedures

Field observations and field measurements (e.g., pH)

Field laboratory analytical results

Personnel and equipment decontamination procedures

Daily health and safety entries, including levels of protection
Type and number of samples



SOP #101
REV. #1
August 18, 2015
Page 2 OF 2
Author: Chris Burns
Reviewer: Seth Fowler
Sandy Warner
FIELD LOGBOOK AND PHOTOGRAPHS
Sampling method, particularly deviations from the standard operating procedures

0

p. Sample location and number

g. Sample handling, packaging, labeling, and shipping information (including destination)
r

Time of leaving site.

For each photograph taken, several items shall be recorded in the field logbooks:
a. Date and time — Camera set to record on photo

b. Name of photographer
c. General direction faced and description of the subject
d. Sequential number of the photograph
e. Always attempt to include an object in the photograph that helps show scale
f.  Always try to shoot at approximately 50mm focal length (what human eye sees).
2. Each day's entries will be initialed and dated at the end by the author, and a line will be drawn
through the remainder of the page.

D. QA/QC REQUIREMENTS:

All entries in the logbook shall be made in indelible ink. All corrections shall consist of single line-out
deletions that are initialed.

The field task leader shall be responsible for ensuring that sufficient detail is recorded in the logbooks, and
shall review the site logbooks daily.

E. SPECIAL CONDITIONS:

Photographs should be downloaded from the camera to the project folder and notes regarding the
photographs should accompany the photos. Photographs should be no larger than 2 MB each unless they
are being utilized for presentation purposes. CHA has software available to decrease file sizes if necessary.

As noted above, if a bound logbook is not used, then a field observation form must be used and information
above should be captured on the form.

F. REFERENCES:

None

G. APPENDICES/FORMS:

Not Applicable

END OF SOP
Final Check by C. Burns 10/2/15



SOP #103
Revision #2
06/22/2015

Page 1 of 3

Author: Sarah Benson
Reviewer(s): Keith Cowan
Sandy Warner

SAMPLE NAMING AND NUMBERING

A PURPOSE/SCOPE:

The success of large environmental programs is greatly affected by the efficiency of data management and
analysis. When performing environmental sampling, one of the most critical steps is appropriately naming
or numbering samples so that they are uniquely identified and can be distinguished from all other samples
by all future users.

Some of the potential benefits that can be obtained by adopting a naming convention include the following:

a. To ensure that every sample collected at a site has a unique identifier
b. To enhance clarity in cases of potential ambiguity

c. To help avoid "naming collisions” that might occur when the data is imported into our Equis
or other databases; and

d. To provide meaningful data to be used in project handovers.

Note that many of our sampling programs are performed at sites with previously established sample
locations and in these cases, we would not change sample names. Additionally, this process shall be
applied at larger, more complex sites, and/or sites that are required to follow a site- specific QAAP. Simpler
naming conventions may be implemented for small, simple sites.

B. EQUIPMENT/MATERIALS:

Field Logbook

Field Sample Login Sheet

Site Map/ Work Plan
Sampling Forms
Chain-of-Custody

Sample Containers with Labels

C. PROCEDURE:

1. Each sample shall be uniquely defined by a multi-field name. In general, three fields are required:
[Project # or Name] — [Media Type] — [Location Name/Sequential Number].

2. If using a site name, abbreviate to 2-3 letters. (e.g., Congress St site would be “CS”).

3. Use the following abbreviations for media types:

Subsurface Soil ........ccooevveeivciiee e SOIL
Surface Soil.......covcveeeiicie e SURF
T=T0 [T 0 1<] | SED
GroundWater ........coeveiveveee i seeee s GW
Surface Water ......cocceeevevveee i viieee s SW
Waste Water..........ooovvveeeieeiieiiieeeeeeen WW
SOl Vapor......ccooeveeiieeee e SV

StOrM WALl ....veveeeeeeeeeeeeeeeeaiies STORM
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SAMPLE NAMING AND NUMBERING

4. All samples collected at a site shall be numbered sequentially for each media type, regardless of
the field event or project phase. The use of hyphens to separate segments of a sample name is
beneficial for sample name readability. It is also beneficial to use enough leading zeros to
accommodate the Sequential Number (or sys_loc_code) portion of the sample name, which will
assist in sorting sample IDs in the data management program or database (see EQUIS discussion
below).

5. Do not include information such as time, sample depths, etc. in the name. This information should
be recorded as defined in Section F (below).

6. In no cases shall the multi-field name be longer than 30 characters, including dashes. Ensure that
each name is clearly written on both the sample label as well as the Chain of Custody.

7. Do not use special characters (e.g. #, “, ““, @, !) when naming samples. Including such characters
in the Serial Number (sys_loc_codes) or Sample Number (sys_sample_codes) can be incompatible
with the database.

8. For QA/QC blank samples use the following abbreviations in place of the media type:

Trip BlanK......ccocovviieiiiciceccceee, B
Equipment Rinse (Field Blank) .............. FB
Duplicate........cccceveiviiiieneeeeee DUP
MatriX SPike .....cccovveviiiiiicieceee e MS
Matrix Spike Duplicate...........ccccccevenene. SD

For Duplicate and MS/MSD samples we need to make sure we include the parent sample name. Add
the DUP, MS or MSD indicator after the Sequential Number.

For Blind Duplicate samples, use the CHA indicator in place of the Sequential Number. The location
should be recorded in the field logs for our evaluation purposes. For example, a blind duplicate sample
number for soil collected at the 005 location would be “CS-SOIL-CHA-1.”

You would record in the field log that the blind soil duplicate CHA-1 has SOIL-12345-005 as its parent
sample.

9. Option to Include the Sample Collection Date - As an option, the date may be included in the
sample name. NYS Electronic Data Deliverable guidance suggests using dates in the
YYYYDDMM format. Placing the year first provides for ease of sorting data in the database:

However, adding the date adds 9 characters to the sample name thus increasing the complexity of
sample numbering. The date is captured on the Chain-of-Custody and in field records.

D. QA/QC REQUIREMENTS:

All data must be documented on field data sheets or within site logbooks.

Field personnel should verify that all sample data and supporting information in log books is correct prior
to leaving the site.
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E. SPECIAL CONDITIONS:
NYSDEC EQUIS Considerations:

NYSDEC uses EQuIS for data management and generally requires data to be submitted in EQuIS format.
EQUIS has three different sample name related fields, a sample_name, a sys_sample_code and a location_
name. Location_name will almost always be simplified to something like SW-1, GW-2 etc. and is usually
the last field of the sample name.

In terms of the other two, sample_name is what we record in the field. That is limited to 30 characters of
text.

The laboratory generates the sys_sample_code by taking the sample_name field and adding another
qualifier, such as the sample delivery group or work order number. EQuIS requires that the
sys_sample_code field be unique within a database. This is limited to 40 characters of text so it typically
will be the sample name plus up to 10 characters.

It is recommended to keep the CHA sample name as short as possible to work with the EQuIS format. The
basic sample names identified above are 14 to 17 characters long. If the optional date format is used, sample
names will be 23 to 26 characters which is near the limit for what EQuIS can accommodate (and you may
have issues physically fitting the sample names legibly into the COC form).

F. REFERENCES:

NYSDEC, DER-10, Technical Guidance for Site Investigation and Remediation, May 2010,
http://www.dec.ny.gov/docs/remediation_hudson_pdf/der10.pdf

NYSDEC, Electronic Data Delivery Manual, January 2013,
http://www.dec.ny.gov/docs/remediation_hudson_pdf/eddmanual.pdf

New Jersey Department of Environmental Protection, August 2005, Field Sampling Procedures Manual,
Chap. 6, http://www.nj.gov/dep/srp/guidance/fspm/

G. APPENDICES/FORMS:

Not Applicable

END OF SOP
Final Check by C. Burns 12/2/15
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http://www.nj.gov/dep/srp/guidance/fspm/
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COMPLETING A CHAIN-OF-CUSTODY RECORD

A PURPOSE/SCOPE:

This protocol provides a standard operating procedure (SOP) for initiating and maintaining a Chain of
Custody (COC) document. A COC is a legal document designed to track persons who are responsible for
the preparation of the sample container, sample collection, sample delivery, sample storage, and sample
analysis. A COC is an appropriate format to record important data associated with each individual sample.
In general, a sample requiring a COC will follow a path as follows:

Sample Collector — Sample Courier/Operator — Sample Custodian

Verification of who has possessed the samples and data and where the samples have been is completed
when staff follow chain-of-custody procedures.

B. EQUIPMENT/MATERIALS:

Chain of Custody form

Ball-point, permanent pens

Gallon-Sized Ziploc Bag (to keep COC dry)
Field Logbook

Custody seals

Padlock(s) (optional)

C. PROCEDURE:

1. Once asample has been determined to require a COC, the Sample Collector must initiate the COC.
The Sample Collector must fill in the fields provided on the COC. The words “Chain of Custody”
must be located in a conspicuous location at the top of the document.

2. The formis generally a three-page carbon copy document, including a white, yellow and pink sheet.
While CHA generally uses COCs provided by the applicable laboratory, it is important to ensure
that the COC from each lab contains places for all necessary information.

3. The COC at that time should include the fourteen-digit CHA project number and phase, the project
name and location.

4. The Client Information Section must be completed. In most cases the “client” will be CHA
Consulting, Inc.

5. The first field of information is the Sample Identification or Sample Identification Number. This
identification/number must match the identification/number located on the sample container.

6. An information line for the date, time, phone number, printed name of Sample Collector, signature
of Sample Collector, organization name (no acronyms), organization’s full mailing address, and
sample description must also be included.

7. Sampling personnel should enter the sample number(s) (which should correspond with a unique
number on a sample container [SOP #103] if applicable, and parameters to be analyzed. The
“Sample ID” must be included and must match the number on the sample.
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COMPLETING A CHAIN-OF-CUSTODY RECORD

8. Subsequent fields must be provided to allow for documentation of information about any
subsequent Sample Couriers/Operators or Sample Custodians. These fields must contain the date,
time, phone number, printed name of person taking custody of sample, signature of person taking
custody of sample and organization name (no acronyms).

9. Field Information - The COC must contain places to enter the following field information: sample
number, sampling date, and type of sample. Other field information may be recorded as specified
in the field sampling plan or proposal for the project. It is imperative that there be only one sample
with a particular sample number per project/study so as to prevent duplicates in Excel files and
EQuIS databases.

10. Laboratory Information - Once the sample is delivered to the lab, the laboratory personnel will sign
and date the "received by" line located at the bottom of the COC. Other laboratory information may
be recorded as specified in the project/study work plan/proposal.

11. Signatures - The COC must contain places for all people who handle the sample to sign his/her
name. This is a record of persons who had custody of the sample during all steps of the process
from container preparation, sample collection, sample storage and transport, and sample analysis.
There should be signature lines to relinquish custody of the sample and to receive custody of the
sample.

D. QA/QC REQUIREMENTS:

The Field Team Leader or senior person on the sampling team will review the completed COC form to
verify that all fields are properly completed. For purposes of this SOP, signing the form under
Collected/Delivered by is considered evidence that the COC form has been checked for accuracy and
completeness.

E. SPECIAL CONDITIONS:

Whenever samples are split with a source or government agency, a separate chain of custody form should
be completed for the samples and the relinquisher (sampler) and recipient should sign. If a representative
is unavailable or refuses to sign for the samples, this can be noted in the “remarks” area of the form. When
appropriate, as in the case where the representative is unavailable, the custody record should contain a
statement that the samples were delivered to the designated location at the designated time. A copy of the
chain of custody form for split samples must be kept with the project file.

Samples may require short term storage in field locations prior to delivery to the laboratory for analyses.
The storage may be in vehicles or lodging locations. The samples must be secured to limit access to them.
A locked vehicle is considered controlled access. However, simply a locked lodging room is not secure
due to potential custodial access. If an unattended lodging room is used for sample storage, the samples
must be further secured. This may entail a padlock on the ice chest, samples in an ice chest secured in an
inner bag with a custody seal on it, and/or ice chest taped shut with custody seal on the outside of it.

F. REFERENCES:

Sampling Guidelines and Protocols, NYSDEC, http://www.dec.ny.gov/regulations/2636.html
Chain of Custody Protocol is in Appendix 5X.2.
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COMPLETING A CHAIN-OF-CUSTODY RECORD

Chain of Custody Procedures for Samples and Data, EPA 50 minute Self Instructional Course:
http://www.epa.gov/apti/coc/

SOP for Chain of Custody, EPA Region 1:
http://www.epa.gov/region6/ga/gadevtools/mod5_sops/misc_docs/r1_chain-of-custody.pdf

G. APPENDICES/FORMS:
CHA COC Form

END OF SOP
Final Check by C. Burns 10/7/15


http://www.epa.gov/apti/coc/
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FIELD DESCRIPTION OF SOILS

A PURPOSE/SCOPE:

This objective of this SOP is to establish a consistent method for field staff to follow when completing the
description of soil samples and entry onto borehole logs. Consistency with description is important because
many employees are involved in logging soils, frequently within the same project. Uniformity is critical to
allowing meaningful subsurface interpretations using data generated from multiple sources.

This procedure will be used during all field activities when borehole subsurface drilling or surface soil
sampling is occurring. These activities should be documented as described herein.

B. EQUIPMENT/MATERIALS:

Some or all of the following equipment is may be required for completing the procedures outlined in this
SOP:

Hand lens

Field notebook and borehole log forms
Pencils

Stiff scraper

Standard grain size examples

Squirt bottle with water

Small clear containers with lids

C. PROCEDURE:

1. CHA utilizes a combination of the USCS and Modified Burmister methods of soil descriptions.

2. The Unified Soil Classification System (USCS) is the most widely used engineering/geotechnical
soil classification method. The USCS is based on engineering properties of soil which are effected
by grain size, water content, grain size distribution, and compaction. This system is often used for
classifying soils encountered in boreholes, test pits, and at the surface. The following properties
form the basis of USCS soil classification:

e Percentage of gravel, sand, and fines;
e Shape of the grain size distribution curve; and
e Plasticity and compressibility characteristics.

3. The Modified Burmister Method is used for the verbal description of soil samples. The Modified
Burmister classification system is based on grain size and plasticity, but differs from the Unified
Soil Classification System in that it includes nomenclature to describe the soil's texture, color,
mineralogy, and geological origin.

4. The following step by step procedure will be used for the field classification of soils encountered
during subsurface activities (i.e. borehole drilling, trenching, etc.). References to aid in the
development of a soil description are included in Appendix A and Appendix B.

A complete soil description should contain the following information in the order indicated.


http://en.wikipedia.org/wiki/Mineralogy
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Major grain size component

Minor grain size component(s) with modifier
Gradation or Plasticity

Color

Soil Moisture

Density/Consistency

Soil Structure or Mineralogy (if necessary)
Evidence of Contamination (odor, staining, etc.)
USCS symbol

Grain Size: There are five major grain sizes: Boulders, Cobbles, Gravel, Sand, and Silt/Clay.

e Boulders are > 8"

e Cobblesare 3" to 8"

e Gravels range in size from 0.2" to 3.0" in diameter and are subdivided into Fine gravel
(>0.2" to 0.75") in diameter and Coarse gravel (>0.75" to 3.0")

e Sands range in size from 0.002" to 0.2" and are subdivided into coarse, medium and fine.
Standard comparison cards are available for field use.

e Silt and clay are difficult to distinguish in the field. An attempt is made, however, to
describe the soil as one of the six following classifications: silt, clayey silt, silt and clay,
clay and silt, silty clay, or clay. The field description may be later verified in a lab
hydrometer test if required by the project. For field descriptions of silts and clays, the
following guidelines should be used:

SILT: —----mmmmmmemmeo- gritty, no threads can be rolled

Clayey SILT:----------- rough to smooth, difficult to roll threads

SILT and CLAY;------ rough to smooth, difficult to roll threads

CLAY and SILT:------ smooth and dull, threads can be rolled readily

Silty CLAY; ------—----- smooth and shiny, threads can be rolled very readily
CLAY: - very shiny and waxy, threads can be rolled very easily

Grain size descriptions are written with the major grain size component listed first. In order to be
considered a major grain size component, the component must constitute greater than 50% of the
sample. Major grain size components are written in all capital letters and are underlined. If no
grain size component constitutes greater than 50% of the sample, the sample is classified by
describing the distribution of the sand component of the sample first (ex. f.m. Sand). Then, the
other grain size components are described and the appropriate percentage modifier (see below) is
assigned. The reader can then determine the percentage of sand in the sample by subtracting the
sum of the modifier percentages from 100%. An example is shown below.

Other grain size components, if present, are listed in order of decreasing percentage.
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The following modifiers are used to indicate the relative proportion of a minor grain size
component in the soil:

Estimated amount: Modifier

<10 percent: .....cccceevvvvennnnn Trace
10 percent to 20 percent: .... Little
20 percent to 35 percent: .... Some
35 percent to 50 percent: .... And

Minor grain size components assigned a trace or little modifier are written in lower case letters.

Minor grain size components assigned a “some” or “and” modifier are written with the first
letter of the grain size capitalized (ex. f. Sand). When multiple minor grain size components
are described with the same modifier, finer grain sizes precede coarser grain sizes.

b. Gradation or Plasticity. Granular soils (i.e., sands or gravels) should be described as well-

graded, poorly-graded, uniform, or gap-graded, depending on the gradation of the minus 3-inch
fraction. Cohesive soils (i.e., silts and clays) should be described as nonplastic, slightly plastic,
moderately plastic, or highly plastic, depending on results of the manual evaluation for
plasticity.

c. Color:

Common colors and their abbreviations are listed below.

Orange: ----Or
Tan: -------- Tan
Black: ------ Blk
Brown: ----- Br
Grey: ------- Gr
Red: -------- Red

d. Moisture Content: The moisture content is determined in the field and is described using the

following terms:

Dry: ------m-mme- (dab finger in soil, no moisture on finger)
Moist: ----------- (dab finger in soil, moisture on finger)
Wet: -------------- (water visible)

Saturated: ------ (all pore spaces filled)
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FIELD DESCRIPTION OF SOILS

e. Density/Consistency: The density or consistency of the soils is classified according to the "N
value of the soil. The "N" value is the sum of the middle two blow counts determined during
a standard penetration test (SOP #303). The following classifications are used:

Table 1
Standard Penetration Test for Soil Density

N-Blows/Feet | Relative Density
Cohesionless Soils
0-4 Very loose
5-10 Loose
11-30 Medium
31-50 Dense
>50 Very dense
Cohesive Soils
0-2 Very soft
3-4 Soft
5-8 Medium
9-15 Stiff
16 - 30 Very stiff
>30 Hard

f.  Odor (if present): Odor is described from a warm, moist sample. The odor should only be
described it is organic or unusual. An organic odor will have distinctive decaying vegetation
smell.  Unusual odors such as petroleum product, chemical, etc. should be described
appropriately.

g. Soil Texture and Structure (if present): Description of particle size distribution, arrangement of
particles into aggregates, and their structure. This description includes joints, fissures, slicked
sides, mottling, bedding, veins, root holes, debris, organic content, and residual or relict
structure (laminations, etc.), as well as other characteristics that may influence the movement
or retention of water or contaminants.

h. USCS symbol: A USCS symbol is assigned to each symbol. The USCS recognizes 15 soil

groups and uses names and letter symbols to distinguish between these groups.

The coarse grained soils are subdivided into gravels (G) and sands (S). Both the gravel and sand
groups are divided into four secondary groups. Fine grained soils are subdivided into silts (M) and
clays (C).
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Soils are also classified according to their plasticity and grading. Plastic soils are able to change
shape under the influence of applied stress and to retain the shape once the stress is removed. Soils
are referred to either low (L) or high (H) plasticity. The grading of a soil sample refers to the particle
size distribution of the sample. A well graded (W) sand or gravel has a wide range of particle sizes
and substantial amounts of particles sized between the coarsest and finest grains. A poorly graded
(P) sand or gravel consists predominately of one size or has a wide range of sizes with some
intermediate sizes missing.

Soils which have characteristics of two groups are given boundary classifications using the names
that most nearly describe the soil. The two groups are separated by a slash. The same is true when
a soil could be well or poorly graded. Again the two groups are separated by a slash.

\First and/or second letters \

[Symbol |[Definition | [Second letter |
G lgravel | |Letter] Definition - _ |
\S Hsand ‘ \P Hpoorly graded (uniform particle sizes) |
M [silt | W |lwell graded (diversified particle sizes) |
[ clay | H_ lhigh plasFlcflty |
o [organic | IL |llow plasticity |

Example:

A.  Sample with Major Component:

f. SAND, Some Silt, little m.c. sand and f. gravel, trace c. gravel, brown, wet, m. compact,
petroleum odor (SM)

B.  Sample with No Major Component:
f.m.c. Sand, Some Silt and f. Gravel, brown, moist, v. compact, no evidence of
contamination (SM)
(In this sample, the describer classified the sample as containing 30% silt and 30% f.
gravel. The percentage of sand would then be determined as: 100%-30%-30%=40%).

D. QA/QC REQUIREMENTS:

Not Applicable

E. SPECIAL CONDITIONS:

Not Applicable
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F. REFERENCES:

Burmister, D.M., Suggested Methods of Test for Identification of Soils.

FIELD DESCRIPTION OF SOILS

The Unified Soil Classification System (USCS).
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Classification of Soils for Engineering Purposes: Annual Book of ASTM Standards, D 2487-83, 04.08,
American Society for Testing and Materials, 1985.

G. APPENDICES/FORMS:

ASTM Criteria for Describing Soils
CHA Legend to Subsurface Logs

CHA Test Boring Log

END OF SOP
Final Check by C. Burns 10/07/15


http://www.astm.org/Standards/D2487.htm

ASTM CRITERIA FOR DESCRIBING SOIL

Criteria for Descridbing Angularity of Coarse- Criteria for Describing Dry Strength
Grained Panlchs. . Description _ Criteria
Description  Criteria
. : None The dry specimen crumbles into
Angular Particles have sharp edges and powder with mere pressure of
relatively plane side with unpol- handiing
ished surfaces
. . Low The dry speciman crumbies into
Subangular  Particles are similar 1o angular powder with some finger pressure
description but have rounded
edges Medium The dry specimen breaks into pieces
or crumblas with considerabie finger
Subrounded  Particles have neary plana sides pressure
but have weil-rounded comers and
edges High The dry specimen cannot be broken
) with finger prassure. Specimen will
Reounded F{anades have smoothly curved break into pieces between thumb
sida and no edges and a hard surface.
Very High  The dry specimen cannot be broken
between the thumb and shard
Criteria for Describing Dilatancy surface
Description  Criteria
None No visible change in the specimen. Criteria for Describing Struciure
Slow Water appears siowly on the Description Crteria
surface of the ) .
specimen during shaking and does Stratified Alemating layers of varing
not disappear or disappears slowly material or color with layers at
upon squeezing. least 6 mm thick; note thickness.
) W ; Laminated ARermnating layers of varying
Rapl w;!:;:?;te;ersm: f;g:fng matenials or color with the layers
shaking and disappears quickly tess than 6 mm thick; nate
upon squeezing. thickness.
Fissured Breaks along definite planes of
Criteria for Describing Toughness tracture with little resistance to
fractunng.
Description Criteria
Slickensided  Fracture planes appear polished
Low Only slight pressure is required to or glossy, sometimes striated.
roll the thread near the plastic limit . ) )
The thread and the lump are weak Blocky Cohesive sail that can be broken
and soft. down into small angular lumps
which resist further breakdown,
Medium Medium pressure is required to rol} )
the thread to near plastic kmit. The Lensed Inclusion of small packets of
thread and the ump have medium different soils, such as small
stifiness. lenses of sand scattered through
a mass of clay; note thickness.
High Considerable pressure is required to
roll the thread to near the plastic Homo- Same color and appearance
limit. The thread and the ump have geneous throughout.

very high stiffness.




CRITERIA FOR DESCRIBING SOIL (Cont.)

Criteria for Describing the Reaction with HCI Criteria for Descrbing Plasticlty
Descripion  Criteria Description  Criterla
None No visible reaction Norpiastic A 1/8 inch (3 mm) thread cannot be
rodod at any water content.
Weak Soma reaction, with bubbles forming
slowly Low The thread can barety be rolied and
the lump cannot be formed when
Strorg Vicier! reaction, with bubbles drier than the plastic imi.
forming immediately
Medium The thread is easy to roll and not
much time is required {0 reach the
Criteria for Describing Consistency plastic imA. The thread cannot be
o rotlad after reaching the plastic imi.
Description  Criteria The kump crumbles when drier than
Yery Soft Thumb wil penetrate soil more than the plastic ma.
1 inch (25 mm) High 1 takes considerable time rolling and
, \ kneading 1o reach the plastic limit.
Soft ﬁ”&*gj p)emtma sol about 1 The thread can be rerclied several
mm times atter reaching the plastic imi.
L . . The lump can be formed without
Firm Thumb will indent soil about 1/4 inch crumbding when drier than the plastic
{6 mm) lii,
Hard Thumb will not indent scil but readity
indented with thumbnail ldentification of inorganic Fine-Grained Soils
from Manual Tests
Very Hard  Thumbnail will not indent soil 5o
Symboi | Dry Strength | Dilatancy Toughness
Criteria for Describing Camentation " None Siow
e - L 1o low o Low or threag
Descripton  Criteria rapid cannot be
Weak Crumbles or bresks with handiing or formed
late finger pressure CL | Mediumio | Noneto Medium
Moderate  Crumbles of breaks with hig sow
considarabls finger pressure MH Low to None to | Low lo medium
Strong Will nat crumble or break with finger medwim siow
presaure CH | Hightovery | None High
b
Criteria tor Describing Panticie Shape i

The paricle shape shall be describad as tollows
where lengeh, wickh, and thickness refer to
greatest, itermediate, and least dimensions of a
particie, respectively (see page 104 ).

Flat Paricles with wicthAhickness

ratio » 3
Elongated Particies with length/wickh ratio > 3
Rat and Particles meet criteria for both flat

Blongated  and elongated

Criteria for Describing Moisture Condition

Descripton Criteria

Dry Absence of moisture, dusty, dry to
the touch

Moist Damp bt no visible water

Wet Visble free water, usually soil is
bedow water table




SEDIMENT PARTICLE SIZE AND SHAPE ESTIMATES

GRAPH FOR DETERMINING SIZE OF SEDIMENTARY PARTICLES

0 1 2 3 INCHES

COBBLES RANGE FROM 6.4 TO 25.6 cm {~2.5 TO 10.1 INCHES)
BOULDERS ARE LARGER THAN 25.6 cm (>10.1 INCHES)

SEDIMENT PARTICLE SHAPES

2 OO OO0
i | {1} 5) OD

VERY ANGULAR suB- 5UB- AOUNDED WELL.
ANGULAR ANGULAR ACUNDED ROUND
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Subsurface Logs present material classifications, test data, and observations from subsurface investigations at the
subject site as reported by the inspecting geologist ar engineer. In some cases, the classifications may be made
based on laboratory test data when available. It should be noted that the investigation procedures only recover a
small portion aof the subsurface materials at the site. Therefore, actual conditions between borings and sampled

intervals may differ from those presented on the Subsurface Logs. The information presented on the logs provide
a basis for an evaluation of the subsurface conditions and may indicate the need for additional exploration. Any
evaluation of the conditions reported on the logs must be performed by Professional Engineers or Geologists.

1.

SAMP./CORE NUMBER — Samples are numbered for identification on containers, laboratory reports or in text
reports.

SAMP.ADV/LEN.CORE — Length of sampler advance or length of coring run measured in feet.

RECOVERY — Amount of sample actually recovered after withdrawing sampler or core barrel from bore hole
measured in feet.

SAMPLE BLOWS/6” — Unless otherwise noted, blow counts represent values obtained by driving a 2.0”
(0.D.), 1-3/8” (1.D.) split spoon sampler into the subsurface strata with o 140 pound weight falling 30" as
per ASTM International D1586. After an initial penetration of 6” to seat the sampler into undisturbed
material, the sampler is then driven an additional 2 or 3 six inch increments. Refusal is defined as a
resistance greater than 50 blows per 6" of penetration.

“N” Value or RQD % — "N” VALUE — The sum of the second and third sample blow increments is generally
termed the Standard Penetration Test (SPT) "N” value. Refusal (R) is defined as a resistance greater than
50 blows for 6 inches of penetration. CORE RQD — Core Rock Quality Designation, RQD, is defined as the
summed length of all pieces of core equal to or longer than 4 inches divided by the total length of the
coring run. Fresh, irregular breaks distinguishable as being caused by drilling or recovery operations are
ignored and the pieces are counted as intact lengths. RQD values are valid only for cores obtained with
NX size core barrels.

SAMPLE — Graphical presentation of sample type and advance or core run length. See Table 1.
DEPTH — Depth as measured from the ground surface in feet.
GRAPHICS — Graphical presentation of subsurface materials.  See Table 4. Dual soil classification and rock

graphics may vary and are not shown on Table 4.

DESCRIPTION AND CLASSIFICATION — SOIL — Recovered samples are visually classified in the field by the
supervising geologist or engineer unless otherwise noted. Particle size and plasticity classification is based
on field observations, and using the Unified Soil Classification System (USCS). See Table 4. USCS symbols
are presented in parentheses following the soil description. Where necessary, dual symbols may be used
for combinations of soil types. Relative proportions, by weight and/or plasticity, are described in general
accordance with “Suggested Methods of Test for Identification of Soils” by D.M. Burmister, ASTM Special
Publication 479, 6—1970. See Table 2. Soil density or consistency description is based on the penetration
resistance. See Table 3. Soil moisture description is based on the observed wetness of the soil recovered
being dry, moist, wet, or saturated. Water introduced into the baring during drilling may affect the
moisture content of the materials. Other geologic terms may also be used to further describe the
subsurface materials. ROCK — Rock core descriptions are based on the inspector’s observations and may
be examined and described in greater detail by the project engineer or geologist. Terms wused in the
description of rock core are presented in Table

DIVISION LINES — Division lines between deposits are based on field observations and changes in recovered
material. Solid lines depict cantacts hetween two deposits of different geologic depositional
environment of known elevation. Dashed lines represent estimated elevation of contacts between two

deposits of different geologic depositional environment. Dotted lines depict transitions of deposits within
the same depositional environment, such as grain size or density.

ELEVATION — Elevation of strata changes in feet.
REMARKS — Miscellaneous observations.

WATER LEVELS & WELL DATA — Hollow water level symbol, if present, represents level at which first
saturated sample or water level was encountered. Salid water level symbol, if present, depicts the most
probable static water elevation at the time of drilling or as measured in an installed observation well at a
later date. Subsurface water conditions are influenced by factors such as precipitation, stratigraphic
composition, and drilling/coring methods. Conditions at other times may differ from those described on
the logs. For graphical presentation of abservation/monitoring well construction, see Table 6. FElevations
of changes in construction are noted at the bottom of each section.
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TABLE 1 TABLE 2 TABLE 3
TYPICAL SAMPLE TYPES SAMPLE MATERIAL PROPORTIONS DENSITY/CONSISTENCY
M1 seuT spoon ADJECTIVE PCEIB%TMTQ&E GRANULAR SOILS COHESIVE SOILS
1.3/8" 1D.) ) )
( . Blows/ft.  Density Blows/ft.  Consistency
NX SIZE ond % <5 Very L <2 Very Soft
"some” 20% — 35% ery Loose ery o
| | ROCK CORE "little” 10% — 20% 5-10  Loose 24 Soft ’
SHELBY TUBE "trace” < 10% 11-30  Med. Compact | 5-8 Med. Stiff
"UNDISTURBED” Standard solit | t 31-50  Compact 9-15 Stiff
andard split spoon samples may no _ .
AUGER SAMPLE recover particles with any dimension larger > 50 Very Compact | 16-30 Very Stiff
than 1 3/8”. Therefore, reported gravel > 30 Hard
percentages may not reflect actual conditions.
TABLE 4 TABLE 5
USCS CLASSIFICATION, PARTICLE SIZE, & GRAPHICS ROCK CLASSIFICATION TERMS
MAJOR PARTICLE USCs GRAPHIC GENERAL
SIZE DIVISION SYMBOL  |SYMBOL DESCRIPTION HARDNESS:
® o o Well graded gravels, Very Soft  Carves
GRAVEL GW .‘. gravel & sand mix. Soft Grooves with knife
Coarse: 3":3/4" o Med. Hard  Scratched easily with knife
Fine:3/4"—#4 o~ é— Poorly graded gravels, Hard Scatched with difficulty
- GP >° (| gravel & sond mix. Very Hard  Cannot be scratched with knife
Classification 5 0O
e Gravel, sand and WEATHERING:
% GM st mix. Fresh Slight or no staining of fractures, little or no
S discoloration, few fractures.
o Gravel, sand and . ) ) )
] GC clay mix. Slightly Fractures stained, discoloration may extend
= into rock 17, some soil in fractures.
<<
% Well graded sand, Moderately Significant portions of rock stained and
b SW sand & gravel mix. discolored, soil in fractures, loss of strength.
g Highly Entire rock discolored and dull except quartz
o Poorly graded sand, grains, severe loss of strength.
SAND SP sand & gravel mix. ) )
Coarse: #4—H10 Complete Weathered to a residual soil.
Med.: #10- 440 - Sﬁ’t“dm i“x”d BEDDING: FRACTURE SPACING: RQD:
Fine: #40-#200 ' Massve > 40" | Massive/V. Wide >6 | Excellent > 90%
Classification Sand and Thick 12 — 40" | Thick/Wide 2 -6 | Good  76% — 90%
based on > 50% SC clay mix. Medum 4" — 127 Med. /Med. 8" — 24" Fair 51% — 75%
being sand Thin <4 Thin/Close 2 1/2" - 8" Poor 25% - 50%
Inorganic silt, low V. Thin/V. Close < 2 1/2" V. Poor < 25%
ML plasticity.
Inorganic clay, low TABLE 6
SILT & CLAY CL plasticity. WELL CONSTRUCTION
Organic silt/clay,
% oL low plasticity. SOLID PVC PIPE
=
2 Classification i TE———
based on > 50% norganic siit, hig
g passing #200 MH plasticity. SCREENED PVC PIPE BENTONITE PLUG
= sieve.
& % Inorganic clay, high STAINLESS STEEL AIR ENTRAINED
u CH lasticity. SCREENED PIPE
2 % p y CEMENT
Organic silt/clay, FINE GRAINED NATURAL SOIL/
OH high plasticity. WASHED SAND ROCK FILL
\YZE\YZN
“ww | Peat and other highl BENTONITE/
ORGANIC SOILS Pt wwd organic solls. o WASHED SAND CEMENT GROUT
iy iy w4
Miscellaneous fill
FILL Fill materials.
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BOREHOLE INSTALLATION AND SAMPLING

A PURPOSE/SCOPE:

The following SOP presents a description of the methods generally employed for the installation of
boreholes and the collection of subsurface soil samples. Boreholes are typically advanced to define
geologic conditions; allow the installation of monitoring wells and piezometers; and allow the collection
of subsurface soil samples (generally above the water table) for chemical analysis. Although several
manual methods are available for the collection of subsurface soils samples (e.g. hand augers, post-hole
augers [see SOP #305 and SOP #307]), the most common method used by CHA to advance boreholes is a
drill rig equipped with hollow-stem augers (HSA) or direct-push technology (DPT). Representative
samples are most often collected utilizing split-spoon samplers or Macrocore technology.

The purpose of drilling test borings is typically to characterize the lateral and vertical extent of
contamination in the unsaturated zone. The test borings may also be used to allow the installation of ground
water monitoring wells. Test borings may also be used to determine the subsurface characteristics for the
purpose of geotechnical investigations.

B. EQUIPMENT/MATERIALS:

Drilling will be performed by a licensed drilling firm under the direction of CHA staff. The drilling field
crew will consist of a driller, a driller's assistant, and a CHA field geologist/engineer. The field
geologist/engineer will supervise drilling operations and conduct the geologic logging of the boreholes. A
list of typical equipment needed for installation of monitoring wells at the site is summarized in the table
included in SOP #309.

C. PROCEDURE:

1. Subcontractor Responsible for Utility Clearance - Subcontractor shall take all reasonable
precautions, including contacting the appropriate utility organizations (USPFO, Dig Safe, etc.), in
order to verify there are no buried utilities at the test boring and test pit locations.

2. The drilling rig and sampling equipment may be required to be decontaminated by steam-cleaning
(high pressure, hot water) prior to drilling and in between borings, depending on the job
requirements

3. The borings will be drilled with direct push technology (DPT), hollow-stem augers, flush joint
casing, open hole or any combination depending on the type of information needed, geologic
conditions, and other limitations that may be imposed due to contamination or state or federal
guidelines. The boring shall be advanced to match the sampling interval (continuous or standard
sampling).

4. Dirilling progress and information about the formations encountered shall be recorded by the
geologist on the field boring log. The information should include total depth drilled, depths and
thickness of strata, problems with borehole advancement, fill materials encountered, and water
levels.
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BOREHOLE INSTALLATION AND SAMPLING

Hollow Stem Auger/Flush Joint Driven Casing

a.

At the chosen depth interval, drive a clean, standard, 24-inch long, 2-inch O.D. split-spoon
sampler into the soil a distance of 24 inches using a 140 Ib hammer, free falling 30 inches.
Record the number of blows required to drive the sampler every 6 inches on the field boring
log. Discontinue driving the sampler if 100 blows have been applied and the sampler has not
been driven 6 inches. If 6 inches of penetration has been achieved, discontinue driving the
sampler after 50 blows has failed to penetrate fully any of the remaining 6 inch intervals. The
first six inches seats the spoon, the next 12 inches represents the Standard Penetration
Resistance, and the last six inches is driven to insure sample recovery.

Retrieve the sampler from the borehole and place it on a clean, flat surface. Open the sampler
and immediately scan the sample with an air monitoring instrument (e.g., HNu or OVA) if
appropriate to the purpose of the investigation. Record instrument readings on the field boring
log.

Direct Push Technology

a.

The DPT is hydraulically powered and mounted in a customized four-wheel drive vehicle.
Position the base of the sampling device on the ground over the sampling location and
hydraulically raise the vehicle on the base. As the weight of the vehicle is transferred to the
probe, the probe is pushed into the ground.

Soil samples will be collected with a Macrocore (or equivalent). The sample tube is pushed
and/or vibrated to a specified depth. The interior plug of the sample tube is then removed by
inserting small-diameter threaded rods. Drive the sample tube an additional foot to collect the
soil sample. Withdraw the probe sections and sample tube.

Shelby Tube Sampling

a.

Further, describe and record the following properties of the sample: Sample length recovered,
presence of any slough in sampler, basic soil type (e.g., sand, gravel, clay), structure, texture,
sorting, grain size, grain shape, degree of saturation, competency, color, odor, staining, and
presence of foreign material(s). Refer to SOP#301, Field Description of Soils.

After the soil within the sampler has been described, it will be placed in sealed sample jars
directly from the sampling device.

If appropriate to the investigation, the air space surrounding the borehole shall be scanned with
a FID or PID and Explosimeter during all drilling activities to determine the presence or
absence of volatile organic compounds. Results of this air monitoring shall be recorded on the
Geologic Field Log. Activities shall proceed according to the site HSP if the presence of
volatile organic compounds is indicated.

5. Upon completion of the test boring, all drill cuttings shall either be placed back in the borehole or
will be drummed based on potential contaminants encountered.

6. Note the locations of the borings on a site map and/or mark the locations of the boreholes with a
labeled wooden stake.
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BOREHOLE INSTALLATION AND SAMPLING

D. QA/QC REQUIREMENTS:
Follow QA/QC requirements for field documentation.
E. SPECIAL CONDITIONS:

1. Drilling Subcontract - The Field Team Leader must be familiar with the scope, fee, schedule, and
all the terms and conditions of the drilling subcontract. When contractual issues or questions arise
during the fieldwork, the Field Team Leader should communicate with the Project Manager and
with the owner/client as appropriate.

2. Abandoned Borehole - If the contractor is not able to finish the drilling or has to abandon the
borehole due to loss of tools, accidents or any unforeseeable circumstances, the contractor should
remove the casings or drive pipes already in the hole and refill it with native soil cuttings, sand,
grout, or as approved by the Engineer. All materials extracted from the hole, after refilling it will
be managed as investigation derived material and will be disposed of accordingly. Typically,
another borehole will be attempted in the area of the initial borehole attempt.

3. Subcontractor/Driller Standby Time - Document any conditions that may result in
driller/subcontractor standby time. Such conditions may include adverse weather conditions, lack
of access to the property, utilities not marked out, etc. Standby time may result in additional costs
from our subcontractor that may not be planned for or approved. Communicate any conditions that
may result in standby time to the CHA Project Manager as soon as possible.

F. REFERENCES:

ASTM Standard D 1586

Drilling Subcontract Scope, Schedule, Fee, Terms, and Conditions

NYSDEC DER-10, May 2010 (or current version)

CHA'’s Legend to Subsurface Logs

G. APPENDICES/FORMS:

Boring Log Form

END OF SOP
Final Check by C. Burns 10/07/15
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SOIL SAMPLING WITH A HAND AUGER

A PURPOSE/SCOPE

Hand auger borings are used to collect near surface soil and sediment samples in situations where use of a

drill rig is not necessary or not feasible. Typical use includes the collection of samples from zero (0) inches

to approximately 36 inches but is ultimately limited by the combined length of the handle and extension

(approximately 8 ft). This SOP outlines the methods for using a hand auger to collect samples for field

screening and laboratory analysis and should be reviewed in conjunction with SOP #405, Surface Soil

Sampling, for general soil sampling techniques.

B. EQUIPMENT/MATERIALS

e Hand (bucket) auger and handle extension

e Shovel

e Plastic sheeting

o Disposable or stainless steel scoops and spatula

e Sample bottles and coolers

e Field screening equipment (PID)

o Disposable gloves

e Tape measure, survey stakes and tape

e Field data sheets

e Decontamination supplies

C. PROCEDURE:

1. Clear sample site of any vegetation or debris with a shovel. A large enough area should be cleared
(approximately one (1) foot square) to prevent surrounding debris and soils from spilling into the
auger hole.

2. Plastic sheeting should be laid out for placing removed soils. This step facilitates the sampling
process, aids in the return of soils to the hole, and prevents contamination of the surrounding area.

3. Slowly rotate the auger until the bucket has filled or the desired sampling increment has been
reached.

4. Carefully remove the auger and turn it upside down on plastic sheeting to remove soil from the
bucket.

5. As with a standard boring log, classify major and minor soil components, soil color, moisture
content, and any evidence of contamination including PID readings according to the Work Plan.
See SOP 301, Field Description of Soils.

6. If the Work Plan indicates samples are to be taken for volatile organic compounds (VOCs), collect
those samples as soon as possible from the least disturbed soil possible. Note that according to
New Jersey Guidance VOC sample collection with a hand auger is not acceptable due to matrix
disturbance.

7. Record soil observations on a boring log. For each boring the boring # and location, total depth,

and depth at which water is encountered should also be recorded.
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SOIL SAMPLING WITH A HAND AUGER

8. Finish collecting any analytical samples. Parameters such as SVOCs, pesticides, PCBs, metals, or
cyanide must be homogenized to create a representative sample. Prior to homogenization, twigs,
roots, leaves, rocks, and miscellaneous debris should be removed from the sample using the
decontaminated stainless steel spoon or spatula. The soil should be mixed, quartered (divided into
4), and mixed again until a consistent physical appearance over the homogenized soil has been
obtained. The soil should be transferred into the appropriate sample container using the
decontaminated stainless steel spoon or spatula.

9. When boring is completed, soils can be generally be returned to the hole depending on level of
contamination and project specifications.

10. Decontaminate the auger between each boring using an Alconox® wash followed by a tap water
rinse.

D. QA/QC REQUIREMENTS:

All data must be documented on field data sheets or within site logbooks.

E. SPECIAL CONDITIONS:

Site soils should be considered prior to developing a work plan that includes extensive auguring by hand.
Note that rocky or coarse grained soils are often difficult to sample with a hand auger due to refusal. In
contrast, sandy soils may be quite easy to advance the auger through; but sample loss may occur during
extraction of the bucket. Different types of bucket designs are available for different soil types such as clay
or sand to reduce this problem.

F. REFERENCES:

New Jersey Department of Environmental Protection (2005): Field Sampling Procedures Manual:
http://www.nj.gov/dep/srp/guidance/fspm/

United States Environmental Protection Agency Environmental Response Team (2000): Standard
Operating Procedures; Soil Sampling, # 2012:  http://www.dem.ri.gov/pubs/sops/wmsr2012.pdf

G. APPENDICES/FORMS:

Boring Log Form

END OF SOP
Final Check by C. Burns 10/07/15
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EXCAVATION OF TEST PITS

PURPOSE/SCOPE:

To evaluate subsurface soils and/or to search for buried objects within 12 to 20 feet of surface grade. Even
though these are CHA’s standard procedures, each person working in the field is responsible for ensuring
that they are following state standards/guidelines where applicable.

EQUIPMENT/MATERIALS:

Backhoe and operator (subcontractor)
Wooden stakes
Indelible ink pens
Hammer

Combustible gas meter
Photoionization detector
Appropriate sample jars
Latex gloves

Test pit field logs
Clipboard

Camera

Tape measure

Shovel

Handheld GPS.

PROCEDURE:
1.

Personnel should stand at the opposite end of the pit from the backhoe. From this position, it is
possible to see in the pit, yet be out of the backhoe operators way.

Screening with a photoionization or flame ionization detector and a combustible gas meter should
be performed on a continual basis if specified in the Health and Safety Plan. Refer to SOP 205 for
instructions on use of the Mini-Rae PID or PGM-7600 photo-ionization detectors and SOP 207 for
instructions on use of the V-Rae Landfill Gas or PGM 7800 four gas meters.

Record test pit information and field notes as described below.

The excavated material should be placed on one side of the pit, at least 4 feet from the edge of the
pit.

Should buried drums (or other material that presents an immediate threat be encountered in a test
pit, work will stop and the Project Manager will be notified.

Samples will be collected directly from the backhoe bucket. Volatile organic sample jars will be
filled first if testing of volatile organic compounds is specified in the site investigation plan. Then
pack all other sample fractions. Refer to SOP #607 for sample field handling procedures. Always
wear latex glo