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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared for the remediation of the NPP study
area in Hamden, Connecticut (Figure 1-1). The approach for identifying the limits of the
excavation of fill material within the NPP Consent Order Boundary of the Newhall Street
Residential Area was documented in the Excavation Confirmation Approach for Fill Materials
(MACTEC, 2007). Summarily, fill excavation within the boundaries of the NPP will be confirmed
through visual observation, portable x-ray fluorescence (XRF) techniques, and confirmatory

laboratory analysis, as described in this plan.

This SAP is organized into the following sections:

Section 2.0 Confirmation of Fill Excavation
Section 3.0 Waste Characterization Sampling
Section 4.0 Analytical Methods

Section 5.0 Data Evaluation and Reporting
Section 6.0 Schedule

Section 7.0 References

This SAP conforms to the Quality Assurance Project Plan (QAPP) (MACTEC, 2009a), and the
Excavation Confirmation Approach for Fill Materials (MACTEC, 2007) approved by the
Connecticut Department of Environmental Protection ([CTDEP], 2007a).

11 REGULATORY STATUS

The Newhall Street Neighborhood is located in the southern part of Hamden, Connecticut, east of
Dixwell Avenue and just north of New Haven. The Newhall Street Neighborhood is approximately
an 18-block area that historically consisted of wetlands and low-lying areas. Waste materials were
used to fill these areas from the late 1800s to the mid-1900s. Subsequently, homes, public
buildings, and parks were built on and next to the historic fill areas.

On April 16, 2003, the CTDEP issued Consent Order No. SRD-128 to Olin (CTDEP, 2003). The
Consent Order separated the Hamden Middle School and adjacent area, located in Hamden,
Connecticut into Public Properties and NPP study areas, which together make up the “Site.”

1-1
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The approximately 64-acre NPP study area has two portions, approximately 5.6 acres and 58.4
acres north of and south of the intervening Public Properties study area, respectively. Based on the
Town of Hamden assessors map (revised April 2000), 303 properties were identified in the NPP
study area (adjacent properties with common ownership, if known, were counted as one). The NPP
consent order boundary is identified in Figure 1-2. For ease of geographic reference, the city
blocks within the consent order boundary are given letters A, C,E, F, H, J, K, L, M, N, P, Q, R, S
and T.

The NPP study area (or “Newhall Street Neighborhood”) is located in the southern part of Hamden,
Connecticut, east of Dixwell Avenue and just north of New Haven. The Newhall Street
Neighborhood is an approximately 18-block area that historically consisted of wetlands and low-
lying areas (Malcolm Pirnie, Inc. [MPI], 2005).

In October 2007 the CTDEP issued a final Remedy Selection Plan (RSP) (CTDEP, 2007b). The
selected remedy for the approximately 230 residential properties (and other Non-Public Properties)

located inside the Consent Order boundary is as follows:

e Excavation of waste fill within the top 4 feet and off-site disposal at authorized
facilities;

e Backfilling with clean soil; and

* Restoration of pre-existing features (landscaping, patios, fencing, driveways, etc.)
if disturbed during construction.

1.2 CONFIRMATORY SAMPLING METHODOLOGY

The confirmatory sampling methodology presented herein reflects the agreed upon (Excavation
Confirmation Approach for Fill Materials, MACTEC, 2007) approach to be implemented during
the project. The approach combines visual observation performed by an environmental
professional specifically trained to identify the waste fill, portable XRF techniques, and laboratory
sampling. Specific sampling details are presented in Section 2.0. Copies of the Excavation

Confirmation Approach Letter and CTDEP’s concurrence letter are attached in Appendix A.

1-2
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2.0 CONFIRMATION OF FILL EXCAVATION

The approach to confirmation of fill excavation within the boundaries of the NPP combines visual
observation, portable XRF techniques, and laboratory analysis. The following subsections describe

how these methods will be applied.

2.1 VISUAL OBSERVATION

Fill removal will initially be identified by visual observation performed by a trained environmental
professional/technician. The professional will use the terminology and fill descriptions defined
below which are consistent with Section 1.4 of the Supplemental Investigation Report & Remedial
Action Plan for the Non-Public Properties Study Area (MPI, 2005). Any other term appearing in
the CTDEP Remediation Standard Regulations (RSRs) (RCSA 22a-133k-1(a)) and not otherwise

defined below is used in accordance with its RSR definition.

a.) Soil — Unconsolidated, solid, subsurface material that was naturally placed (native) and
is composed of geologic mineral and rock grains and/or natural organic matter. It does
not include sediment as defined in the RSRs. Soil typically displays natural textural
features such as varying grain size and/or composition sorted into laminations (<1/2-
inch-thick) and layers (>1/2-inch-thick). Three types of soil occur in the site as
defined by composition, texture, and mode of deposition: Fines, Sand, and Glacial Till.

b.) Fill — Unconsolidated, solid, subsurface material that was artificially placed and/or
disturbed. It is divided into three general types based on a bulk visual assessment of
differing texture and composition: Disturbed Soil Fill, Refuse Fill, and Waste Fill.

» Disturbed Soil Fill — Fill composed primarily of reworked natural soil. It may
have been reworked locally or brought in from another location. It may contain
minor or trace commingled proportions of brick, ceramics, concrete, asphalt
paving fragments, and miscellaneous refuse such as wood debris, metal, or glass.
This description is based on texture and the absence of other fill indicators, and
does not imply that substance concentrations meet the RSR criteria in all cases.

« Refuse Fill — Fill composed primarily of commingled articles such as wood (e.g.,
construction and demolition debris), metals, glass, ceramics, papers and cardboard,
dishware, leather goods, bottles, cinders, paint chips, roof shingles, margarine
containers and newspapers. Also may contain white to gray ash from the
combustion of these articles and minor commingled proportions of reworked soil
and rock, and ash, slag, and cinders. The key distinction is that it contains
differing discarded and/or incinerated manufactured items but implies no specific
source(s) for the items observed such as residential versus industrial/commercial.
This type of fill is similar to municipal solid waste.

2-1
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e Waste Fill — Fill composed primarily of typically black ash, slag, cinders, coal
and/or coke, or a discrete, identifiable waste product item in quantity (such as
wood chips or batteries). It may contain a significant refuse fraction and/or minor
commingled proportions of soil and rock. The key distinction is that it consists of
materials disposed in quantity, indicative of a waste byproduct from a single
source or source(s) that contributed loads, of discrete materials.

Fill material will be excavated based initially on visual observation. In areas where the excavation
is not bounded by a road, other permanent structure (such as a house or garage foundation), or NPP
boundary, the removal of the fill will be further confirmed using XRF techniques and laboratory

analysis.

2.2 PORTABLE XRF TECHNIQUES

Once observed fill material has been excavated, portable XRF techniques will be utilized to screen
the soil left in place (sidewalls and/or bottom of excavation) for lead, the primary constituent of
concern. Correlation between XRF and laboratory results will be established during the initial
excavation activities at the beginning of the Project so that samples can be evaluated real time. A
memorandum regarding the correlation of XRF data with laboratory analytical data will be
submitted to CTDEP for review and comment. Calibration of XRF equipment and field sample
analysis data will be documented in the field log book. Specific details with respect to XRF
correlation methodology can be found in the Quality Assurance Project Plan (MACTEC, 2009a).

2.2.1 Sampling Methodology

This procedure establishes a uniform method for screening soil for lead using an Innov-X-Systems
portable XRF analyzer in accordance with USEPA Method 6200. Appendix B of the Final Quality
Assurance Project Plan (MACTEC, 2009a) presents the Standard Operating Procedure (SOP) for
the Innov-X Systems Alpha Series 4000 X-Ray Fluorescence Spectrometer (Alpha-4000). The
Innov-X-Systems Alpha-4000 XRF analyzer uses patented SmartBeam technology, a miniature,
rugged X-ray tube system. This technology replaces the three radioactive isotopes used in
traditional hand-held XRFs, eliminating the need to control and account for radioactive materials.
The excitation source is an enclosed X-ray tube which operates with a 10-35 kV, 5-50 uA silver

anode. Analysis is completed utilizing a preset, internal instrument calibration.

2-2
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Soil samples will be screened initially as wet weight samples. After initial screening, an aliquot is
dried and sieved for final screening to report on a dry-weight basis. Appendix B of the QAPP
(MACTEC, 2009a) provides the SOP for XRF sampling and analysis.

Instrument preparations and sample and standard analysis will follow the manufacturer’s operation

procedures, which recommend three types of metals testing in soils:

1. In-situ soil testing: Placing the XRF unit directly onto the ground for testing with care
taken to ensure that the XRF is placed flush to the soil;

2. Bagged soil sample testing: Collecting the soil sample in a thin plastic bag; and

3. Testing prepared soil samples: This methodology involves a sample to be collected,
dried, sieved, ground into a powder, and analyzed within a thin plastic bag or
specialized XRF-cup.

Soil samples will be collected in the field in plastic bags, and screened with the XRF (per item 2
above) as wet weight samples. The samples will be placed into labeled plastic bags and
mechanically homogenized by the investigation technician, and a minimum of five readings will be

taken for total lead only. Results will be recorded in the field logbook.

For guantitative analytical results, samples will be prepared for testing as described in item 3
above. The sampling and analytical procedures are further described in the Standard Operating
Procedure for the Innov-X-Systems Portable XRF Analyzer, provided in Appendix B of the QAPP
(MACTEC, 2009a).

2.2.2 Sampling Frequency

In areas where the excavation is not bounded by a road, other permanent structure (such as a house
or garage foundation), at depths below four feet, or at the NPP boundary, analysis to confirm fill
removal will be performed using portable XRF techniques to analyze samples for lead at a
frequency of one sample per 30 lineal feet of sidewall and one sample per 900 square feet of
excavation bottom area. No samples will be collected from the bottom of excavations that extend

to 4 feet below ground surface.

2-3
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For excavations next to permanent structures where a fill wedge is left against the structure, the
face of the 1:1 excavation slope will be analyzed with a portable XRF at a minimum of two
samples per side of each structure, and at a minimum frequency of one sample per 30 linear feet of

sloped sidewall.

For excavations next to significant or ornamental trees and/or significant landscape items that have
been specifically designated as candidates for attempted retention, additional sampling may be
required. The sampling approach and criteria for these situations are detailed in the Tree Sampling
Plan (MACTEC, 2009b).

Where the Consent Order boundary is not coincident with a public street (e.g., the northern part of
Block A), confirmatory sampling will not be conducted.

Confirmatory sampling and analysis with XRF for lead will not be performed for the vertical cut

faces of the following excavation scenarios:

a.) Adjacent to permanent structures;
b.) Adjacent to Town roads; and

c.) Where the NPP/Consent Order boundary is not coincident with a public street (i.e.,
the northern part of Block A, which is adjacent to the Hamden Middle School

property).

2.2.3  Sampling Criteria

If the 95% upper confidence limit (UCL) lead concentrations exceed 400 milligrams per kilogram
(mg/kg) lead, or if an individual sample concentration exceeds 800 mg/kg lead, additional
excavation (laterally, and not below 4 ft bgs) will be completed unless there is an obvious source of

lead not related to the fill (e.g., visible paint chips, near the drip line of a house, etc).

2.2.4 Additional Excavation

When the results of confirmatory sampling fail the criteria specified in Section 2.2.3, additional fill

excavation will be required.

2-4
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For areas where the excavation is terminated with vertical cut slopes, and a confirmatory (XRF)
analysis indicates a lead concentration greater than 400 mg/kg, additional soil will be excavated. If
confirmatory sampling  following additional excavation yields lead concentrations above
remediation criteria, then the process will be repeated until confirmatory samples indicate lead

concentrations are less than the cleanup criteria.

For 1:1 slope excavations adjacent to permanent structures, the face of the 1:1 slope may be cut
back an additional six inches up to 15 feet laterally centered on the sampling location depending on
the structural stability evaluation. Excavation of six inches or more will be conducted based on
evaluation of increased probability of structural impact to adjacent permanent structures.
Confirmatory sampling with XRF will be conducted following excavation to document final

excavation conditions.

2.3 LABORATORY ANALYSIS

Off-site laboratory confirmation analysis for lead (USEPA Method 6010B) will be conducted at a

frequency of one laboratory analysis for every 20 XRF samples (5%).

The requirements for quality assurance/quality control samples are provided in the QAPP
(MACTEC, 2009a).

24 DOCUMENTATION

A permanently bound field notebook indicating the time, date, and location of sample collection if
applicable (including a written description and map references), description of the sample
preservation, sample identification number, analyses requested, and the name of the laboratory to
which any off-site analytical samples were sent shall be maintained on-site. The sampling
notebook and associated maps, laboratory analytical reports, and copies of chain-of-custody and

analysis request forms will be maintained as part of the project records.
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3.0 WASTE CHARACTERIZATION SAMPLING

Waste Characterization sampling will be in accordance with the requirements of the receiving
facility(ies). Sampling frequency, parameters, and associated laboratory analytical methods will be
established prior to any off-site disposal of fill material based on input from the specific
facility(ies) and consistent with their permits. The QAPP (MACTEC, 2009a) contains a list of the

most likely analyses required for hazardous characteristics evaluation.
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4.0 ANALYTICAL METHODS

As described in Section 2.3, five percent (5%), or one in twenty, of the fill samples will be
submitted to a CTDPH-certified laboratory for the analysis of total lead by United Stated
Environmental Protection Agency (USEPA) Method 6010B. Analyses will be conducted in
accordance with the CTDEP RCPs and the approved QAPP. Data will be reviewed for
completeness as well as the quality parameters provided in the RCP deliverable. Waste
Characterization analytical methods will be determined once specific disposal facilities are chosen.
The QAPP (MACTEC, 2009a) contains a list of the most likely analyses required for hazardous

characteristics evaluation.
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P:\Projects\Olin Hamden Newhall St\4.0_Deliverables\4.2_Work_Plans\Construction Work
Plans\Final_Submittal_CTDEP_19Aug2009\Sampling and Analysis Plan\Sampling and Analysis Plan Final_Rev_0_19Aug2009.doc



Sampling and Analysis Plan August 2009
Non-Public Properties, Newhall Street Neighborhood Site-Hamden, Connecticut

5.0 DATA EVALUATION AND REPORTING

Analytical data will be validated in accordance with Section 4.0 of the QAPP (MACTEC, 2009a).
The evaluation of the data obtained during excavation confirmation sampling will be included in
construction completion reports for individual properties. Summary tables and figures presenting

the analytical data will be provided for each report.
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