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1.0 INTRODUCTION 

 

MACTEC Engineering and Consulting, Inc. (MACTEC) has been contracted by Olin Corporation 

(Olin) to perform additional subsurface investigations at 22 properties in the Non-Public Properties 

study area (NPP) in Hamden, Connecticut (Figure 1-1).  The proposed additional investigations are 

a result of the August 17, 2006 Connecticut Department of Environmental Protection (CTDEP) 

comments on the Supplemental Investigation Addendum Report for the Non-Public Properties 

Study Area (Malcolm Pirnie Inc. [MPI], 2006).  The CTDEP comments identified properties where 

additional investigations may be required to evaluate the presence/absence of fill materials.  In 

October 2007, CTDEP issued a final Remedy Selection Plan (RSP) for the NPP and Public 

Properties, which indicated further assessment is required at 22 properties (CTDEP, 2007a): 

 

237 Butler Street 452 Newhall Street 
123 Goodrich Street 602 Newhall Street 
229 Goodrich Street 650 Newhall Street 
303 Goodrich Street 18 North Sheffield Street 
16 Marlboro Street 32 North Sheffield Street 
64 Marlboro Street 56 North Sheffield Street 
82 Marlboro Street 9 Remington Street 
105 Marlboro Street 168 Shepard Street 
126 Morse Street 965 Winchester Avenue 
284 Morse Street 1028 Winchester Avenue 
290 Morse Street 1032 Winchester Avenue 

 

In addition, CTDEP requested in their April 10, 2008 comments on the Draft Work Plan that Olin 

advance one boring at the northeast corner of the 1006 Winchester Avenue property to determine 

the presence or absence of waste fill.   

 

The purpose of this work plan is to identify the approach to data collection for: 

• Evaluating the presence/absence of fill material; and 

• Collecting data to support a remedial design for the NPP. 
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This work plan is intended to provide additional data to supplement data collected during the Phase 

I Environmental Site Assessment (Haley & Aldrich [H&E], 2001) as well as the Supplemental 

Investigations (MPI, 2005 and MPI, 2006).   

The remainder of this work plan is organized into the following sections: 

 

Section 2.0 Conceptual Site Model 

Section 3.0 Identified Data Gaps  

Section 4.0 Proposed Investigations  

Section 5.0 Reporting 

Section 6.0 Schedule 

 

This Work Plan is based on the Supplemental Investigation Work Plan, Non-public Properties 

Study Area (MPI, 2004a) and the Quality Assurance Project Plan (MPI, 2004b). 

 

1.1 REGULATORY STATUS 

 

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 (see Attachment B, Drawing G-001) into Public Properties and Non-Public Properties 

(NPP) study areas, which together make up the “Site.” 

 

The 36-acre Public Properties study area consists of: 

 

• Hamden Middle School, 550-560 Newhall Street (formerly the Michael J. Whalen 
Junior High School) 

• Hamden Community Center, 496 Newhall Street (formerly the Newhall Street School) 

• Rochford Field 

• Mill Rock Park (a.k.a. Rochford Field Annex) 

• Two Hamden Housing Authority properties, 249-251 and 253-255 Morse Street 

• The sewage pump station, 1099 Winchester Avenue 

 

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 
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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). For ease 

of geographic reference, the city blocks are given the letters shown on Figure 1-2. The NPP 

includes blocks A, C, E, F, H, J, K, L, M, N, P, Q, R, S, and T.  

 

As shown on Figure 1-2, 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 (MPI, 2005). Waste materials were placed in these areas from the late 

1800s to the mid-1900s.  Subsequently, homes, public buildings, and parks were built on and next 

to the waste disposal areas. 

 

The primary human health risk associated with the Site is from direct exposure to the waste fill. 

The underlying groundwater generally does not pose a health risk to the residents because the area 

has public water source, and the Site groundwater is not used for drinking or other domestic 

purposes (CTDEP 2007b). 

 

CTDEP issued a final RSP in October 2007 (CTDEP, 2007a).  The selected remedy for residential 

properties (and other Non-Public Properties) within the Consent Order boundary is as follows: 

 

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

• Backfilling with clean soil 

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

 

The RSP also indicated further assessment is required at 22 properties, and is the basis for the 

Work Plan.  

 

1.2 PREVIOUS INVESTIGATIONS 

 

In 2001, H&E conducted a Phase I Environmental Site Assessment (ESA) that identified waste fill 

in soil borings at depths from 2 feet to approximately 26 feet below ground surface (bgs) on the 
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former Hamden Middle School property.  Following the discovery of waste fill at the school, 

additional assessment of the area revealed that historical landfill activities occurred throughout the 

Newhall Street neighborhood.  The Town of Hamden, the Regional Water Authority (RWA), and 

Olin voluntarily performed environmental investigations of different areas of the Site in 2001.  

These investigations revealed that waste, including batteries, empty ammunition shells, ash, slag 

and coal waste, as well as other industrial and household-type trash, was buried throughout the Site 

in varying proportions and at various locations. 

 

In 2001 and 2002, the United States Environmental Protection Agency (EPA) performed 

emergency soil removal activities at 13 residential properties to remove elevated lead 

contamination in the surface soils.  At all 13 locations, the lead concentrations exceeded the EPAs 

Immediate Action Trigger Level of 1,200 milligrams per kilogram (mg/kg).   

 

In 2002, MPI conducted a voluntary Initial Investigation (MPI, 2002) on portions of the NPP study 

area.  MPI conducted investigations at the NPP in 2004 and May 2005.  In 2005, MPI completed a 

Supplemental Investigation of the Site and published their findings along with a Remedial Action 

Plan (RAP) (MPI, 2005). 

 

The table below summarizes the investigation activities conducted in the NPP study area during 

May 2005 and total for the project: 

 

Summary of Investigation Activities 
 May 2005 Field Work Total Field Work 
Properties Inspected  290 
Properties Sampled 48 267 
Contiguous Fill Delineation Borings 14 457 
Isolated Fill Delineation Borings 87 413 
Bare Spot Samples Analyzed by XRF  4 167 
Fill Samples Analyzed by XRF 38 193 
Native Soil Samples Analyzed by XRF 63 382 
Total Samples Analyzed by XRF 105 742 
Total Samples Analyzed by Laboratory 34 598 
Total Groundwater Samples Analyzed 31 151 
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1.3  DEFINITIONS  

 
The following terms are strictly used in this work plan as defined below. 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.  The source of these definitions is the 

Supplemental Investigation Work Plan (MPI, 2004a).  

 

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 CTDEP 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.  

 

Fines – Soil composed primarily of clay and silt sized mineral grains, with some very fine-

grained sand and commonly including organic matter. Is typically dark colored (gray, 

brown, or black) and generally less permeable to groundwater than other soils. 

Deposited by slow-moving surface water in a restricted basin.  

 

Sand - Soil composed primarily of sand sized mineral grains, with some gravel. Is typically 

pink or light red-brown colored and laminated or layered and generally more 

permeable to groundwater than other soil. Deposited by fast-flowing surface water in 

river channels.  

 

Glacial Till - Soil composed of all grain sizes, including abundant cobbles and boulders, and 

completely non-sorted, typically red-brown colored, and exhibits no laminations or 

layers and with widely varying permeability to groundwater. Deposited by glacial ice.  
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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 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.  

 

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.  

 

Logging  

The collection and description of small, representative portions of fill, soil, or bedrock for the 

purpose of visually identifying and describing these materials.  
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Sampling  

The collection of representative portions of fill, soil, groundwater, or surface water for the purposes 

of field or laboratory analyses of the material and/or of substances within the material.  
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2.0 CONCEPTUAL SITE MODEL 

 

The Conceptual Site Model (CSM) is presented in the Supplemental Investigation Report (MPI, 

2005), and a modified version utilizing the May 2005 investigation data is presented in the 

Supplemental Investigation Addendum Report (MPI, 2006).  The CSM was developed to better 

understand the available data and identify/address data gaps.  Please refer to the two referenced 

documents above for complete details on the CSM. 

 

2.1  STATEMENT OF THE PROBLEM 

 

Environmental investigations, beginning in 1989 at the Hamden Middle School and expanding into 

the adjacent NPP, identified areas where wetlands formerly existed and/or where waste materials 

were historically placed.  The investigations revealed that fill including, but not limited to, ash, 

slag, and coal waste, as well as other industrial and household waste are buried throughout the area 

in varying proportions and at various locations.  Soil and fill are polluted with metals, polyaromatic 

hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), and total petroleum hydrocarbons (TPH).  

In accordance with the Consent Order, Olin shall perform all investigations that the CTDEP 

Commissioner deems necessary to determine the extent and degree of pollution of the NPP and 

perform the remediation of the NPP, in accordance with the Regulations of Connecticut State 

Agencies (RCSA), Sections 22a-133k-1 to k-3 (“Remediation Standard Regulations”). 

 

In October 2007, CTDEP issued a final RSP for the NPP and Public Properties, which indicated 

further assessment is required at 22 properties (CTDEP, 2007a).  This Work Plan has been 

prepared to address the need for additional investigations to evaluate the presence or absence of fill 

at 22 additional properties (and 1006 Winchester Avenue) within the NPP.   

 

2.2  DATA QUALITY OBJECTIVES 

 

Data quality objectives (DQOs) are qualitative and quantitative criteria used to determine when 

there are enough representative data of sufficient precision and accuracy to address the data gaps in 

the CSM. The DQOs determine when, where, and how many samples to collect and analyze, and 

the desired level of confidence needed to make a decision. Like the CSM, the development of 

DQOs is an iterative process. Existing data and data gaps in the CSM are evaluated relative to the 
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DQOs to determine what data gaps are significant. Then the sampling and analysis plan is 

developed or modified accordingly to address the significant data gaps. Closing data gaps and 

verifying the CSM requires additional characterization, which includes determining where and how 

many samples to collect. Once the sample locations are selected, other DQOs address the analyses 

to perform, and the sampling procedures, analytical methods, and required accuracy of the 

analyses. This work plan has been developed to ensure that the uncertainties in data accuracy are 

minimal, the database is of sufficient size, and the results are appropriate for comparison to RSR 

criteria. These procedures are discussed in the Quality Assurance Project Plan (MPI, 2004b). 

 

For this Work Plan the primary DQO is evaluating potential fill areas (contiguous and isolated fill 

areas) on 22 additional properties. In this case the data quality objective is spatial.  The edge of fill 

requires delineation on these 22 properties such that remedial decisions can be made for each of the 

22 properties. The CSM will be considered complete when the data from various sources are in 

agreement, it can successfully predict the presumed conditions, the DQOs resolve the data gaps 

such that the problems can be logically explained to the stakeholders, and a remedial action plan 

can be developed for the 22 properties, if necessary. 

 

2.3 SITE DESCRIPTION 

  

As shown on Figure 1-1, the 100-acre site is located in the southern portion of Hamden, 

Connecticut, east of Dixwell Avenue and just north of the border with New Haven.  The site is 

divided into two study areas, the Public Properties and the NPP.  This work plan addresses 

additional work to be completed in the NPP study area (Site).  Therefore, the Public Properties area 

will not be discussed in this work plan.  

 

The approximately 64-acre NPP study area has two portions, a smaller, approximately 5.6-acre 

portion lying north of, and a larger, approximately 58.4-acre portion lying south of the intervening 

Public Properties study area.  Based on the base plan from the Town of Hamden assessors map 

(revised 2007), 303 properties were identified in the NPP study area. 
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2.3.1 Physical Setting 

 

The overburden geology in the area consists of glacial outwash and alluvial deposits, primarily 

sand and gravel overlying fine-grained sediments.  Adjacent areas of higher elevations, including 

Mill Rock to the north and to the east, are underlain by shallow glacial till deposits.  A significant 

portion of the Site was formerly wetlands which were subsequently filled with residential and 

industrial waste, ash and cinders, or sandy fill material.  Previous explorations have encountered up 

to 26 feet of fill materials.  Fill deposits are underlain by peat or organic silts.  Bedrock beneath the 

Site is New Haven Arkose, a reddish-gray sand and siltstone.  Geology and Hydrogeology of the 

site are presented in more detail in the Supplemental Investigation Report & Remedial Action Plan 

(MPI, 2005). 

 

2.3.2 Site History 

 

The Site consisted of wetlands and low-lying areas that were filled with industrial waste and 

household refuse from the late 1800s into the mid-1900s.  Many of the homes in the Newhall Street 

neighborhood, the former Hamden Middle School, and the two parks were built on top of this 

waste fill.  Fill and soil are contaminated with metals, PAHs, PCBs, and TPHs. 
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3.0 IDENTIFIED DATA GAPS 

 

A significant amount of data has been collected to assess the extent of fill material present at the 

Site.  However, further assessment is needed to evaluate the presence or absence of the fill 

materials at 22 additional properties within the NPP study area.  In October 2007, CTDEP issued a 

final RSP for the NPP and Public Properties, which indicated further assessment is required at 22 

properties (CTDEP, 2007a).  The property locations are shown on Figure 1-2, and listed in Section 

1.0. 

 

To better understand the presence or absence of fill on these properties, a subsurface investigation 

will be completed to assess the presence or absence of fill material at each of the properties.  All 

locations will be screened using X-ray fluorescence (XRF) for the presence of lead.  Analytical 

samples will also be collected.  Sample results will be compared to the CTDEP RSRs to better 

understand current conditions. 
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4.0 PROPOSED INVESTIGATIONS 

 

The locations of the proposed investigations are shown on Figures 4-1 through 4-16.  The technical 

rationale for sampling locations is presented on Table 4-1.  Up to 48 borings are proposed on the 22 

properties, and one boring on the 1006 Winchester Avenue property. 

 

Access agreements are already in place for most of the properties (some property owners have 

changed).  Prior to the mobilization in the field, notification of the start date will be made to the 

Connecticut Department of Environmental Protection, and all property owners will be notified in 

writing of the scope and schedule of the investigations.   

  

The following paragraphs present the major field procedures necessary for drilling borings and use 

of portable XRF device for field screening of lead.  Detailed sampling, logging, equipment 

operation, reporting, analytical, and quality control/quality assurance procedures are detailed in the 

Quality Assurance Project Plan (MPI, 2004b).  

 

4.1 BORINGS 

 

Borings will be used for evaluating the presence or absence of fill.  Borings will be advanced by 

hand auger or advanced by a direct-push method, depending on ease of access to the boring 

location.  Direct-push refers to tools that are "pushed" into the ground without the use of drilling to 

remove soil or to make a path for the tool. Percussion hammers and static vehicle weight combined 

with hydraulic cylinders push a hollow tube containing a sampling tube (usually 4-feet long) into 

the ground to the desired depth (MPI, 2004a).  The sampling tubes provide a core of material for a 

specific depth.  Borings will be advanced step-wise, one tube length at a time until the desired 

boring depth is achieved.  Direct-push techniques do not generate a large volume of potentially 

contaminated drill cuttings as is the case with conventional drilling methods. Any damage to lawns 

or pavement will be repaired. 

 

Direct-push borings will be advanced to a depth of four feet bgs, or until native soil is encountered.  

The borings will be inspected and logged to confirm the absence and presence of fill or soil. The 

materials encountered will be evaluated for color, odor, and texture and field screened for 

concentrations of volatile organics.  Logging of fill and soil will be performed by an environmental 



Additional Investigation Work Plan for 22 Properties  May 2008 
Non-Public Properties, Newhall Street Neighborhood Site-Hamden, Connecticut Final 
 

  
 

P:\Projects\Olin Hamden Newhall St\4.0_Deliverables\4.2_Work_Plans\Additional Investigations 22 Properties\Final Work Plan\Final 
Work Plan 22 Properties 1May2008.doc 
 

4-2

professional/technician specifically trained on identification of Newhall NPP fill.  The definitions 

of soil and fill provided in Section 1.3 will be used for characterization of materials.    

 

All drilling locations will be marked in the field for utility clearance. “Dig Safe” will be contacted 

prior to initiating drilling as required by law.  All samples will be screened with a photo-ionization 

detector (PID) with an 11.7 eV lamp immediately upon opening the sampling tubes. Elevated PID 

readings will be used to augment sample selection for laboratory analyses.  Each 2-foot sampling 

interval will be screened on-site for lead using a portable XRF device (see Section 4.2).  Five 

percent of samples analyzed by XRF will be sent off-site to an analytical laboratory for 

confirmatory analyses of lead by method 6010B.  The total number of off-site analytical samples is 

estimated to be five (5% of an estimated 90 samples screened by XRF). 

 

Drilling and sampling equipment will be decontaminated as necessary to prevent cross-

contamination between samples. Direct push drilling equipment will be washed with a soap 

solution and rinsed with tap water and deionized water between each use. Cuttings and 

decontamination wastewater will be containerized for proper off-site treatment/disposal. 

 

All field activities will be completed in accordance with the Quality Assurance Project Plan 

(QAPP) (MPI, 2004b), and a Health and Safety Plan (HASP) (to be submitted under separate 

cover).  Analytical samples will be submitted to a qualified analytical laboratory, and analyses will 

be conducted in accordance with the CTDEP Reasonable Confidence Protocols (RCPs).  Data will 

be reviewed for completeness as well as the quality parameters provided in the RCP deliverable. 

 

4.2 XRF FIELD SCREENING 

 

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.  The Innov-X-Systems XRF 

alloy 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.  Soil samples are screened initially as wet weight samples.  
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After initial screening, an aliquot is dried and sieved for final screening to report on a dry-weight 

basis. A percent total solids is also performed and recorded with XRF results. 

 

• The Innov-X-Systems XRF can operate using a standard 110-volt outlet or Li-ion 

battery pack. 

• Instrument preparations and sample and standard analysis will follow the 

manufacturer’s operation procedures which recommends three types of metals testing 

in soils: 

o 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; 

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

o 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. 

 

For the investigative activities scheduled at the NPP, samples will be collected and screened using 

the bagged soil testing method.  By using the bag method, representative and homogenized samples 

from 2-foot intervals can be analyzed and preserved for future laboratory analysis.  The samples 

will be placed into labeled plastic bags and mechanically homogenized by the investigation 

technician.  The use of the plastic bags minimizes the effects of instrument cross-contamination 

and possible skewing of the quantitative results. 

 

The Innov-X analyzer is delivered with a factory calibration and does not require daily re-

calibration.  The instrument is calibrated using the Compton Normalization method, which is 

recognized by USEPA Method 6200.  Calibration verification standards will be run at the 

beginning of each day’s field analysis to verify that the instrument is operating properly.  

Continuing calibration standards are run after the initial blanks and after every twenty samples 

analyzed as recommended by EPA Method 6200.  The difference between the XRF result and the 

value of the standard should be 20% or less.  These reference standards are provided with the 

instrument.   
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The Innov-X analyzer is capable of storing up to 10,000 data readings which are easily downloaded 

from the instrument to a computer.  All data readings are saved based on the file name and the date 

and time that the reading was performed. 
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5.0 REPORTING 

 

Following completion of this field program, a brief summary report will be submitted to present the 

investigation findings and conclusions and recommendations.  The report will also present all 

analytical data, field data records, and supporting documentation. Copies of the report will be 

submitted to the CTDEP and each of the 22 property owners. 
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6.0 SCHEDULE 

 

The field effort described in this program is scheduled to be completed within an approximate three 

week time period.  Following receipt of validated data, a brief summary report will be drafted 

within 30 days. 
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