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SITE MANAGEMENT PLAN 

1.0 INTRODUCTION AND DESCRIPTION OF 

REMEDIAL PROGRAM  

1.1 INTRODUCTION 

This document is required as an element of the remedial program at the 

Consolidated Iron and Metal site (hereinafter referred to as the “Site”).  The site is a U.S. 

Environmental Protection Agency (EPA) Superfund site (EPA ID#: NY0002455756) and 

is listed on the National Priorities List (NPL) and is also included on the NYSDEC 

registry of inactive hazardous waste sites (NYSDEC Site Number: 336055).  As a 

requirement of the Consent Decree entered in the case of United States v. City of 

Newburgh et al. Docket 08 Civ 7378 (SDNY) (“Consent Decree”) contained in Appendix 

A, the City of Newburgh is required to prepare a Site Management Plan that complies 

with the general requirements of the New York State Department of Environmental 

Conservation’s (EPA and NYSDEC) Inactive Hazardous Waste Disposal Site Remedial 

Program.  The site was remediated in accordance with the objectives established in the 

EPA issued Record of Decision (October 2006) and the remedial design plans and 

specifications.   

1.1.1 General 

The EPA entered into a Consent Decree with certain Potentially Responsible 

Parties (PRPs) identified for the Consolidated Iron and Metal Site (“Site”). The EPA 

remediated the Site and a portion of the remediation costs were paid for by direct 

contribution from the PRP’s in exchange for liability considerations as per the terms of 

the Consent Decree.  According to Section XII of the Consent Decree, the City of 

Newburgh is obligated to prepare the Site Management Plan and the Declaration of 

Covenants, Restrictions and Environmental Easement (“Environmental Easement”).  A 

figure showing the site location and boundaries of this approximate 8-acre Site is 

provided in Figure 1 in Attachment A.  The boundaries of the site are more fully 
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described in the metes and bounds site description that is part of the Environmental 

Easement (Appendix B).   

After completion of the remedial work, contamination was left in the subsurface 

at this site, which is hereafter referred to as “remaining contamination.”  This Site 

Management Plan (SMP) was prepared to manage remaining contamination at the site 

until the Environmental Easement is extinguished in accordance with ECL Article 71, 

Title 36.  All reports associated with the site can be viewed by contacting the EPA and 

NYSDEC or its successor agency managing environmental issues in New York State or 

from the EPA Region 2 Superfund Records Center. Site documents are also available for 

viewing at the site repository located at the Newburgh Free Library. 

This SMP was prepared by C.T. Male Associates Engineering, Surveying, 

Architecture & Landscape Architecture, D.P.C. (C.T. Male Associates) on behalf of the 

City of Newburgh, in accordance with the requirements in EPA and NYSDEC DER-10 

Technical Guidance for Site Investigation and Remediation, dated January, 2008, and the 

guidelines provided by EPA and NYSDEC.  This SMP addresses the means for 

implementing the Institutional Controls (ICs) and Engineering Controls (ECs) that are 

required by the Environmental Easement for the site. 

1.1.2 Purpose 

The site contains contamination left after completion of the remedial action.  

Engineering Controls have been incorporated into the site remedy to control exposure to 

remaining contamination during the use of the site to ensure protection of public health 

and the environment.  The Environmental Easement granted the NYSDEC, with third 

party beneficiary rights of enforcement to EPA, and recorded with the Orange County 

Clerk on September 11, 2012, provisions for restrictions on site use, unless in compliance 

with this SMP.  The SMP also provides for operation, monitoring maintenance, and 

reporting measures to ensure compliance with all the restrictions and measures required 

by the Environmental Easement, as well as insurance that the Environmental Easement 

remains in place and is effective.  This SMP specifies the methods necessary to ensure 

compliance with all restrictions and reporting required by the Environmental Easement 

for contamination that remains at the site.  This plan has been approved by the EPA and 
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NYSDEC, and compliance with this plan is required by the grantor of the Environmental 

Easement and the grantor’s successors and assigns.  This SMP may only be revised with 

the approval of the EPA and NYSDEC.  

This SMP provides a detailed description of all procedures required to manage 

remaining contamination at the site after completion of the Remedial Action, including:  

(1) implementation, management, monitoring and certification of all Engineering and 

Institutional Controls (EC/ICs); (2) media monitoring; (3) operation and maintenance of  

containment (i.e., surface capping of the soils) system; (4) performance of periodic 

inspections, certification of results, and submittal of Periodic Review Reports; and (5) 

defining criteria for termination of treatment system operations. 

To address these needs, this SMP includes three plans: (1) an Engineering and 

Institutional Control Plan for implementation, management, annual monitoring and 

annual certification of the ICs; (2) a Monitoring Plan for implementation of Site 

Monitoring; (3) an Operation and Maintenance Plan for implementation of containment 

(i.e., surface capping of the soils). 

This plan also includes a description of Periodic Review Reports for the periodic 

submittal of data, information, recommendations, and certifications to EPA and 

NYSDEC. 

It is important to note that: 

 This SMP details the site-specific implementation procedures that are required 

by the Environmental Easement.  Failure to properly implement the SMP is a 

violation of the environmental easement and the Consent Decree; 

 Failure to comply with this SMP is also a violation of Environmental 

Conservation Law, 6NYCRR Part 375, the Environmental Easement, and the 

Consent Decree and thereby subject to applicable penalties. 
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1.1.3 Revisions 

Revisions to this plan will be proposed in writing to the EPA and NYSDEC’s 

project manager.  In accordance with the Environmental Easement, modifications or 

termination of the restrictions may be provided in writing by the grantee (NYSDEC).  

1.2 SITE BACKGROUND 

The Consolidated Iron and Metal site is an inactive car and scrap metal junk yard 

located at the foot of Washington Street in the City of Newburgh, Orange County, New 

York.  The facility operated from the mid-1950's until 1999. The facility occupies about 7 

acres of land bordering the Hudson River in a mixed industrial, commercial, and 

residential area.  The site is bounded by a boat marina and restaurant to the north, Conrail 

railroad tracks and South Water Street to the west, a wastewater treatment plant to the 

south, and the Hudson River to the east.  Before EPA conducted a clearing operation at 

the site in 2003, the Consolidated Iron and Metal facility consisted of tire and scrap metal 

piles throughout the southern portion of the site; a smelter, a compactor, and a metal 

shear along the western portion of the site; and an office, scale, and garage located in the 

northern portion of the site.  Scrap metal processing and storage operations took place at 

the site for approximately 40 years, during which time various types of scrap metal were 

received, including whole automobiles, automobile engines, transmissions, and batteries, 

keypunch machines, computer parts, white goods (appliances), and transformers.  

According to the former owner, the smelter operated between 1975 and 1995.  The 

smelter was used primarily to melt aluminum transmissions to produce a reusable 

aluminum product.  Other materials were also smelted, resulting in a lead-contaminated 

ash/slag by-product.  Other operations included sorting ferrous and non-ferrous metal 

scrap for recycling, baling and shearing large pieces of metal, including whole cars, into 

smaller pieces for transport, and flattening of cars. 

From 1997 to 1999, the NYSDEC conducted several inspections at the facility.  

EPA and NYSDEC observed oil and other waste liquids on the facility soils and storm 

water being discharged into the Hudson River from the northeast corner of the property 

without appropriate testing or permits.  In 1999, the New York State Attorney General 
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filed a lawsuit against the company for environmental law violations, resulting in the 

company ceasing operations. 

In 1998 EPA began a series of removal actions at the site that included the 

removal of a large ash/slag pile, the removal of a processed soil pile, the installation of an 

eight foot high fence, a drum removal, the construction of a runoff berm, and the removal 

of a number of site structures and site debris.  In 2004, EPA completed a remedial 

investigation (RI) of the site to determine the nature and extent of contamination.  Using 

information from the RI, EPA issued a Record of Decision in 2006.  Construction at the 

site was completed by EPA in 2011 and a Remedial Action Report was issued in March 

2012, leading to the preparation of the SMP.  The allowable future use determination for 

the site, i.e., restricted residential, was determined jointly by EPA, NYSDEC, and 

NYSDOH. 

1.2.1 Site Location and Description 

The site is located in the City of Newburgh, County of Orange, New York and is 

identified as Block 3 and Lot 3 on the Orange County Tax Maps.  The site is an 

approximately eight (8)-acre area bounded by a boat marina to the north, an inactive 

municipal incinerator and an active wastewater treatment plant to the south, the Hudson 

River to the east, and Conrail railroad tracks and South Water Street to the west (see 

Figure 1 in Attachment A).  The boundaries of the site are more fully described in 

Appendix B – Environmental Easement.  The Metes and Bounds for the property are 

depicted on a pre-remediation map included in Appendix B that was prepared by Chazen 

Engineering, Surveying & Landscape Architecture, P.C.; entitled Topographic and 

Boundary Survey Prepared for Lockheed Martin REAC.  Although the site topography is 

modified by the EPA’s site activity, the boundaries have not changed.   

1.2.2 Site History 

Scrap metal processing and storage operations took place at the site during its 

period of operation as a scrap yard from the mid 1950’s to the late 1990’s.  Various types 

of scrap metal were received, including whole automobiles, automobile engines, 

transmissions, and batteries, keypunch machines, computer parts, white goods 
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(appliances), and transformers.  A smelter was used on-site primarily to melt aluminum 

transmissions to produce a reusable aluminum product.  Other materials were also 

smelted, resulting in a lead-contaminated ash/slag by-product.  Other operations included 

sorting ferrous and non-ferrous metal scrap, which included baling and shearing large 

pieces of metal, including whole cars, into smaller pieces for transport, and the flattening 

of cars.  From 1997 to 1999, NYSDEC conducted several inspections at the facility and 

cited the owner for a number of violations.  Subsequent inspections by EPA and 

NYSDEC noted that the owner had failed to adequately correct the violations and in fall 

1999, the New York State Attorney General shut down operations at the site for various 

violations, including illegal discharge to surface water without a permit. 

1.2.3 Geologic Conditions 

According to the site’s Record of Decision, the site is underlain by a stratified 

clay, silt and sand unit with layers of sand and gravel at the land surface and below the 

water table.  The unconsolidated deposits are underlain by the Martinsburg Formation, 

which consists of shale and carbonate rocks (e.g., limestone and dolostone).  The bedrock 

is cross-cut by faults near the site. 

The unconsolidated water table aquifer, which overlies the low permeability 

bedrock aquifer, is comprised of fill material underlain by native sand and gravel with 

localized silt lenses.  The water table aquifer varies in thickness across the site, averaging 

approximately 20 feet thick. 

Based on synoptic water level measurements, groundwater flows to the 

east/southeast toward the Hudson River.  The water table at the site is generally flat, with 

elevations ranging from 3.18 feet above mean sea level (msl) (14.43 feet below ground 

surface (bgs)) in the northwest corner of the site, to 0.44 foot above msl (11.97 feet bgs) 

in the southeastern part of the site. 

1.3 SUMMARY OF REMEDIAL INVESTIGATION FINDINGS  

A Remedial Investigation/Feasibility Study (RI/FS) was performed by EPA to 

characterize the nature and extent of contamination at the site.  The results of the RI/FS 

are described in detail in the following reports: 

 Final Remedial Investigation (RI) Report (Volumes I & II), Consolidated 

Iron and Metal Site, Remedial Investigation/Feasibility Study, Newburgh, 
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New York, prepared by CDM Federal Programs Corporation, prepared for 

U.S. Environmental Protection Agency, July 5, 2006. 

Generally, the RI sampling found soils at the site to be contaminated with lead 

and cadmium; pre-design sampling showed these levels to be above the Resource 

Conservation and Recovery Act (RCRA) Characteristic limits, therefore classifying most 

of the soils as RCRA Hazardous for lead and cadmium.  

Below is a summary of site conditions when the RI was performed in 2004: 

Soil 

Surface and subsurface soil samples were collected site-wide and from areas in 

the vicinity of the process area.  The term “process area” is used to describe the area of 

the site in which the metal shear, compactor/bailer, and smelter buildings were located.  

The term “site-wide area” is used to describe locations outside the process area.   

Screening for the contaminants of concern in Site area as depicted by the 

documentational samples are included in Appendix C.   

The investigation to support the site design indicated the soils at the site were 

contaminated with lead and cadmium above the RCRA Characteristic limits, therefore 

classifying most of the soils as RCRA Hazardous for lead and cadmium.  A smaller area 

of the site was found to be contaminated with lead and cadmium at concentrations less 

than the RCRA Characteristic levels for classification as a hazardous waste and was 

separately disposed.  Some of the soils in the process area were found to be contaminated 

with polychlorinated biphenols (PCBs).  A small percentage of the soils in this area were 

contaminated with PCBs up to 70 ppm as total PCBs, however, most of the other soils at 

this site had total PCB concentrations less than 50 ppm.   

Sediments 

Ten (10) sediment samples were collected in the Hudson River adjacent to the 

site.  In addition, 10 background sediment samples were collected in the Hudson River 

north of the site, in areas expected to be outside the tidal distribution of potential 

contamination from the site.  Sediment screening performed as part of the RI indicated 

results exceeding the sediment screening criteria. 

Fourteen (14) semi-volatile organic compounds, two (2) pesticides, one (1) PCB 

and 11 metals were detected above the sediment screening criteria.  However, several of 

the parameters were below background values, suggesting that the contaminants may 
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have originated from other sources. 

Surface Water 

Surface water and background surface water samples were collected off-site from 

the site’s east adjoining Hudson River.  Iron exceeded the calculated background level 

and screening criteria in nine (9) of 10 surface water samples adjacent to the site.  Lead 

exceeded its screening criteria in two samples. 

Site-Related Groundwater  

Volatile organic compounds and metals exceeded the applicable screening criteria 

in groundwater in certain wells at the site.  Volatile organic compounds commonly found 

in gasoline (MTBE, benzene, toluene, ethylbenzene, and/or m, p-xylene) were detected 

above screening criteria in between five or six wells during the two rounds of sampling.  

The majority of exceedances were downgradient (east) of former underground storage 

tanks (USTs) located along the western border of the site.  The highest levels of 

contaminants were adjacent to and downgradient of the former compactor/bailer and 

metal shear buildings.  The highest concentrations were detected in a monitoring well 

(MW-05) approximately 250 feet downgradient of the former metal shear building. 

Site-Related Soil Vapor Intrusion  

A Vapor Intrusion Assessment was not conducted as part of the RI/FS. 

Underground Storage Tanks 

A buried underground storage tank containing residual gasoline was unearthed 

during the remedial action excavation.  The contents of the tank were removed and 

transported off site for disposal.  The decontaminated tank was then transported off site 

for recycling. 

1.4 SUMMARY OF REMEDIAL ACTIONS 

The site was remediated in accordance with the EPA-approved Remedial Design 

Report, dated October 2009, as documented by EPA in the Remedial Action Report. 

The following is a summary of the Remedial Actions performed at the site: 

1. Excavation of lead and cadmium-contaminated soil across the site to a depth 

of six (6) feet below grade or to the water table if the water table was 
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encountered at a depth less than six (6) feet followed by placement of a barrier 

demarcation layer consisting of non-woven geotextile fabric.  

2. Select excavation of PCB and volatile organic compound contaminated soil to 

the water table in the vicinity of the former process area and downgradient of 

the former process area followed by placement of a barrier demarcation layer 

consisting of non-woven geotextile fabric. 

3. Construction and maintenance of a soil cover system consisting of between 

approximately 3.5 and approximately 10 feet of clean fill and topsoil to 

prevent human exposure to remaining contaminated soil/fill remaining at the 

site.  The depth of clean fill is depicted on Figure 1 in Attachment A (Drawing 

S-1, Depth of Replacement Material, prepared by Stantec Consulting Services, 

Inc. (Stantec)).  

4. Execution and recording of an Environmental Easement to restrict land use 

and prevent future exposure to any contamination remaining at the site.  

5. Development and implementation of a Site Management Plan for long term 

management of remaining contamination as required by the Environmental 

Easement, which includes plans for: (1) Institutional and Engineering 

Controls, (2) monitoring, (3) operation and maintenance and (4) reporting; 

Remedial activities were completed at the site in March 2012.  

1.4.1 Removal of Contaminated Materials from the Site 

The preliminary remediation goals (PRGs) established for remediation of soils at 

the site was the residential PRG of 400 parts per million (ppm) for lead and 10 ppm each 

for PCBs and volatile organic compounds.  Because of the pervasiveness of lead-

contaminated soils throughout the site, cleanup to six (6) feet below grade using the 

residential PRG for lead generally resulted in meeting the PRG value for all other 

contaminants of concern in this zone. 

A list of the soil cleanup objectives (SCOs) for the primary contaminants of 

concern (COCs) and applicable land use for this site is provided in the following table. 
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TABLE 1.4.1-1:  SOIL CLEANUP OBJECTIVES & LAND USE 

Parameter 

Soil Cleanup 

Objective Land Use 

Lead 400 ppm Restricted Residential 

Volatile Organic Compounds 10 ppm total Restricted Residential 

PCBs 10 ppm total Restricted Residential 

 

The soil excavation was completed in two phases, Phase I and Phase II.  Materials 

from the site were disposed of during both phases; the type of material disposed of 

(hazardous vs. non-hazardous) was dictated by site operations and compliance with the 

remediation work plan.  Soil removal was initiated beginning at the southwest corner of 

the site in July 2009.  Conventional excavation methods were used to excavate lead-

contaminated soil to a depth of six feet bgs or to the water table if the water table was 

encountered at a depth less than six feet (which applied to the most downgradient portion 

of the site adjacent to the river).  A summary of removal materials follows: 

 Phase I:  60,000 Tons of Hazardous Soil 

 Phase II:  47,500 Tons of Hazardous Soil 

 Phase II: 18,500 Tons of Non-hazardous Soil 

More details of the remedy can be found in the Remedial Action Report, Consolidated 

Iron and Metal Site, City of Newburgh, New York prepared by Stantec Consulting 

Services. Inc. (Stantec). Figure 1 in Attachment A depicts the final depth of excavation 

(Drawing S-1 - Final Depth of Excavation Plan of contaminated soils prepared by 

Stantec).  The depth of excavation is depicted on Figure 2 in Attachment A (Drawing 7 of 

8), Base Excavation Depth Plan), Figure 3 show a cross-section view of the excavation 

profile through the deepest portion of the excavation material (Drawing 8 of 8, Cutaway 

View Plan).  These figures depict depth of excavation and fill thickness in plan and cross-

sectional view.  They have been prepared by a licensed engineer in the State of New 

York.  Copies of the stamped drawings are attached to this Site Management Plan.   
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1.4.2 Site-Related Treatment Systems 

No treatment systems were installed as part of the site remedy. 

1.4.3 Remaining Contamination 

Following the excavation of contaminated soils and prior to the placement of the 

demarcation barrier, post-excavation soil samples (documentational sampling) were taken 

at the base of the excavation at 50 foot grid intervals to document the contaminant 

composition of the soils left in place.  The documentational sampling performed by the 

EPA during remedial activities has documented the environmental quality of the soils left 

in place beneath the demarcation layer.  The documentational sampling is attached in 

Appendix C.    

The EPA focused on four main constituents of concern; cadmium, lead 

BTEX/MTBE and PCBs.    

Post-excavation soil sampling for cadmium is documented on a Figure 4 in 

Attachment A ((Display Figure 1 of 4 – Figure Depicting the Analytical Values for 

Cadmium at the Base of the Excavation) prepared by EPA.  Cadmium exceeds the 

applicable soil cleanup guidance value beneath the barrier at numerous locations. The 

documentation sampling results exceeding the applicable soil cleanup values are 

highlighted on the Figure 4.   

Documentational sampling results for lead are identified on Figure 5 in 

Attachment A (Display Figure 2 of 4 – Figure Depicting the Analytical Values for Lead 

at the Base of the Excavation).  This drawing was prepared for the EPA for informational 

purposes by EPA.  The documentation sampling results exceeding the applicable soil 

cleanup values are highlighted on Figure 5. 

Documentational sampling results for total PCBs are identified on Figure 6 in 

Attachment A (Display Figure 3 of 4 – Figure Depicting the Analytical Values for total 

PCBs at the Base of the Excavation).  This drawing was prepared for the EPA for 

informational purposes by EPA.  The documentation sampling results exceeding the 

applicable soil cleanup values are highlighted on Figure 6. 
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Documentational sampling results for VOCS (BTEX-MTBE) are identified on 

Figure 7 in Attachment A (Display Figure 4 of 4 – Figure Depicting the Analytical 

Values for VOCs (BTEX-MTBE) at the Base of the Excavation).  This drawing was 

prepared for the EPA for informational purposes by EPA.  The documentation sampling 

results exceeding the applicable soil cleanup values are highlighted on Figure 7. 
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2.0 ENGINEERING AND INSTITUTIONAL CONTROL 

PLAN 

2.1 INTRODUCTION 

2.1.1 General 

Since remaining contaminated soil and groundwater exists beneath the site, 

Engineering Controls and Institutional Controls (EC/ICs) are required to protect human 

health and the environment.  This Engineering and Institutional Control Plan describes 

the procedures for the implementation and management of all EC/ICs at the site.  The 

EC/IC Plan is one component of the SMP and is subject to revision by EPA and 

NYSDEC.   

2.1.2 Purpose 

This plan provides: 

 A description of all EC/ICs on the site; 

 The basic implementation and intended role of each EC/IC; 

 A description of the key components of the ICs set forth in the Environmental 

Easement; 

 A description of the features to be evaluated during each required inspection 

and periodic review; 

 A description of plans and procedures to be followed for implementation of 

EC/ICs, such as the implementation of the Excavation Work Plan for the 

proper handling of remaining contamination that may be disturbed during 

maintenance or redevelopment work on the site; and 

 Any other provisions necessary to identify or establish methods for 

implementing the EC/ICs required by the site remedy, as determined by the 

EPA and NYSDEC. 
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2.2 ENGINEERING CONTROLS 

2.2.1 Engineering Control Systems 

2.2.1.1 Soil Cover System 

Exposure to remaining contamination in soil/fill at the site is prevented by a soil cover 

system placed over the site.  This cover system is comprised of a combination of clean 

soil and topsoil, and stone aggregate (drainage area located in the north central portions 

of the site).  The thickness of the soil cover system is depicted in Figure 1 in Attachment 

A; where the thickness of fill ranges from 6.2 feet to more than 10 feet in the central 

portion of the site where the deep excavation occurred.  Fill thickness decreases to a 

minimum of 3.5 feet in the northeast corner of the site.   

The soil cover system is underlain by a non-woven geotextile fabric (demarcation layer).  

Beneath the fabric, soils exceeding the unrestricted soil cleanup objectives (SCOs) 

defined by 6 NYCRR 372-6.8(a) exist virtually throughout the site.  Areas of the site 

where lead, cadmium, BTEX/MTBE and PCBs exceeded the applicable soil cleanup 

guidance values are depicted respectively in Figures 4 through 7, contained in 

Attachment A.  Breach of the demarcation layer requires compliance with the Excavation 

Work Plan procedures located in Appendix D. 

The Excavation Work Plan outlines the procedures required to be implemented in 

the event the cover system is breached, penetrated or temporarily removed, and any 

underlying remaining contamination is disturbed.  Procedures for the inspection and 

maintenance of this cover are provided in the Monitoring Plan included in Section 4 of 

this SMP. 

2.2.1.2 Perimeter Fencing 

An eight (8) foot high chain-link fence to prohibit trespassers from entering the 

site is located along the north, west and south perimeter of the site.  Two (2) gates 

providing access to the site are located at the northwest and southwest corners of the site. 

The access gates are secured with a lock.  The fencing can be maintained in a condition 

that continues to restrict access to the site or removed since there is no longer a risk of 
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exposure to site contamination.  If it is left in place, it must be observed on an annual 

basis for competency. 

Procedures for monitoring the system are included in the Monitoring Plan 

(Section 3 of this SMP).  The Monitoring Plan also addresses inspections that may occur 

in the event of extreme weather conditions or other factors that may affect controls at the 

site.  Procedures for operating and maintaining the surface cover system and fencing are 

documented in the Operation and Maintenance Plan (Section 4 of this SMP).   

2.2.2 Criteria for Completion of Remediation/Termination of Remedial Systems 

Generally, remedial processes are considered completed when effectiveness 

monitoring indicates that the remedy has achieved the remedial action objectives 

identified by the decision document.  The framework for determining when remedial 

processes are complete is provided in Section 6.5 of NYSDEC DER-10. 

2.2.2.1 Soil Cover System 

The composite cover system is a permanent control and the quality and integrity 

of this system will be inspected at defined, regular intervals in perpetuity. 

2.2.2.2 Sub-slab Depressurization System (SSDS) 

Future building construction, should it occur, may require a sub-slab 

depressurization system (SSDS).  Prior to any new construction, the building site must be 

evaluated for vapor intrusion potential.  The existing barrier demarcation layer is porous 

and vapors from the residual VOCs remaining beneath it have the potential to migrate 

through it.  If evaluation of site conditions indicates the potential for vapor intrusion as 

per the NYSDOH Guidance for Vapor Intrusion, new building construction shall require 

an SSDS. 

The SSDS will not be discontinued unless prior written approval is granted by the 

EPA and NYSDEC and NYSDOH.  In the event that monitoring data indicate that the 

SSDS is no longer required, a proposal to discontinue the SSDS will be submitted by the 

current property owner to the EPA and NYSDEC and NYSDOH. 

2.2.2.3 Monitored Natural Attenuation 

Groundwater monitoring activities to assess natural attenuation will continue, as 

determined by the EPA and NYSDEC, until residual groundwater concentrations are 
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found to be consistently below EPA and NYSDEC standards or have become asymptotic 

at an acceptable level over an extended period.  Monitoring will continue until permission 

to discontinue is granted in writing by the EPA and NYSDEC.  If groundwater 

contaminant levels become asymptotic at a level that is not acceptable to the EPA and 

NYSDEC, additional source removal, treatment and/or control measures will be 

evaluated.  

2.3 INSTITUTIONAL CONTROLS 

A series of Institutional Controls is required by the ROD to: (1) implement, 

maintain and monitor Engineering Control systems; (2) prevent future exposure to 

remaining contamination by controlling disturbances of the subsurface contamination; 

and, (3) ensure the use and development of the site consistent with the reserved rights 

established in paragraph 6 of the Environmental Easement, which allows Grantor any use 

and development not restricted in paragraph 3.  Adherence to these Institutional Controls 

on the site is required by the Environmental Easement (Appendix B) and will be 

implemented under this Site Management Plan.  These Institutional Controls are: 

 Compliance with the Environmental Easement and this SMP by the Grantor and 

the Grantor’s successors and assigns; 

 All Engineering Controls must be operated and maintained as specified in this 

SMP; 

 All Engineering and Institutional Controls on the Site Property must be inspected 

at a frequency and in a manner defined in paragraph 33 (a)(vii) of the Consent 

Decree (Appendix A).  Monitoring and maintenance of Institutional Controls shall 

include an inventory of any use restrictions on the Site Property, periodic 

certification by the Site Property owner that the institutional controls are in place 

and remain effective; annual inspection of the Site Property to determine if soil 

excavation activities below the demarcation layer have occurred; annual search of 

property records to ensure that institutional controls remain in place and are 

effective and annual notification to governmental offices to ascertain whether any 

filings  or applications have been made regarding the site; and annual reports to 

the EPA and NYSDEC summarizing the findings;; 
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 Groundwater, soil vapor and other environmental or public health monitoring 

must be performed as defined in this SMP;  

 Data and information pertinent to Site Management of the Site Property must be 

reported at the frequency and in a manner defined in this SMP; 

Site restrictions and access rights identified in the Environmental Easement may 

not be discontinued or terminated without a modification or termination as provided in 

paragraph 4 of the Environmental Easement. 

The site has a series of Institutional Controls in the form of site restrictions. 

Adherence to these Institutional Controls is required by the Environmental Easement 

(Appendix B).  Site restrictions that apply to the Site Property are: 

 The property may only be used for residential purposes defined in the 

Environmental Easement, commercial or industrial use provided that the long-

term Engineering and Institutional Controls included in this SMP are 

employed. 

 The property may not be used for a higher level of use, such as unrestricted 

use without additional remediation and amendment of the Environmental 

Easement, as approved by the EPA and NYSDEC; 

 All future activities on the property that will disturb remaining contaminated 

material must be conducted in accordance with this SMP; 

 Use of groundwater as a source of potable or process water is prohibited until 

groundwater quality standards are met; 

 The potential for vapor intrusion must be evaluated for any buildings 

developed on the site, and any potential impacts that are identified must be 

monitored or mitigated; 

 Vegetable gardening (except community gardens with notice to EPA and 

NYSDEC approval), raising livestock or producing animal products for 

human consumption on the property is prohibited; 

 The site owner or remedial party will submit to EPA and NYSDEC a written 

statement that certifies, under penalty of perjury, that: (1) controls employed 

at the Site Property are unchanged from the previous certification or that any 

changes to the controls were approved by the EPA and NYSDEC; and, (2) 
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nothing has occurred that impairs the ability of the controls to protect public 

health and the environment or that constitute a violation or failure to comply 

with the SMP.  EPA and NYSDEC retains the right to access such Site 

Property at any time in order to evaluate the continued maintenance of any 

and all controls.  This certification shall be submitted annually, or an alternate 

period of time that EPA and NYSDEC may allow and will be made by an 

expert that the EPA and NYSDEC finds acceptable.  

2.3.1 Excavation Work Plan 

The site has been remediated for restricted residential, commercial or industrial 

reuse.  Any future intrusive work that will penetrate the soil cover or cap, or encounter or 

disturb the remaining contamination, including any modifications or repairs to the 

existing cover system will be performed in compliance with the Excavation Work Plan 

(EWP) that is attached as Appendix D to this SMP.  Any work conducted pursuant to the 

EWP must also be conducted in accordance with the procedures identified in a Health 

and Safety Plan (HASP) and Community Air Monitoring Plan (CAMP) to be prepared by 

the contractor for the any work on the site that may have the potential to disturb material 

below the demarcation barrier.  A HASP and CAMP have been prepared as part of the 

EPA’s remediation of the site that could be used for reference.  Any future invasive work 

will require the preparation of a HASP and CAMP that complies with DER-10 and 29 

CFR 1910, 29 CFR 1926, and all other applicable Federal, State and local regulations.  

Based on future changes to State and Federal health and safety requirements, and specific 

methods employed by future contractors, the HASP and CAMP shall be updated by 

future site contractors and workers and re-submitted with the notification provided in 

Section A-1 of the EWP.  Any intrusive construction work will be performed in 

compliance with the EWP, HASP and CAMP, and will be included in the periodic 

inspection and certification reports submitted under the Site Management Reporting Plan 

(See Section 5).   

The site owner and associated parties preparing the remedial documents submitted 

to the State, and parties performing this work, are completely responsible for the safe 

performance of all intrusive work, the structural integrity of excavations, proper disposal 

of excavation de-water, control of runoff from open excavations into remaining 

contamination, and for structures that may be affected by excavations (such as building 

foundations and bridge footings).  The site owner will ensure that site development 
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activities will not interfere with, or otherwise impair or compromise, the engineering 

controls described in this SMP.  

2.3.2 Soil Vapor Intrusion Evaluation 

Prior to the construction of any enclosed structures, an SVI evaluation will be 

performed to determine whether any mitigation and/or monitoring measures are 

necessary to eliminate potential exposure to vapors in the proposed structure.  

Alternatively, an SVI mitigation system may be installed as an element of the building 

foundation without first conducting an investigation.  This mitigation system will include 

a vapor barrier and a passive sub-slab depressurization system that is capable of being 

converted to an active system.  

Prior to conducting an SVI investigation or installing a mitigation system, a work 

plan will be developed and submitted to the EPA, NYSDEC and NYSDOH for approval.  

This work plan will be developed in accordance with the most recent NYSDOH 

“Guidance for Evaluating Vapor Intrusion in the State of New York”.  Measures to be 

employed to mitigate potential vapor intrusion will be evaluated, selected, designed, 

installed, and maintained based on the SVI evaluation, the NYSDOH guidance, and 

construction details of the proposed structure. 

Preliminary SVI sampling data will be forwarded to the EPA and NYSDEC and 

NYSDOH for initial review and interpretation.  Upon validation, the final data will be 

transmitted to the agencies, along with a recommendation for follow-up action, such as 

mitigation.  Validated SVI data will be transmitted to a third party property owner, if 

applicable, within 30 days of validation.  If any indoor air test results exceed NYSDOH 

guidelines, relevant NYSDOH fact sheets will be provided to all tenants and occupants of 

the property within 15 days of receipt of validated data. 

If required and/or performed, SVI sampling results and evaluations, and follow-up 

actions will also be summarized in the next Periodic Review Report. 
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2.4 INSPECTIONS AND NOTIFICATIONS 

2.4.1 Inspections 

Inspections of all remedial components installed at the site will be conducted at 

the frequency specified in the SMP Monitoring Plan schedule (Section 3.4).  A 

comprehensive site-wide inspection will be conducted annually, regardless of the 

frequency of the Periodic Review Report.  The inspections will, at a minimum include 

those elements defined in paragraph 33 (a)(vii) of the Consent Decree (Appendix A).  

Monitoring and maintenance of Institutional Controls shall include an inventory of any 

use restrictions on the Site Property, periodic certification by the Site Property owner that 

the institutional controls are in place and remain effective; annual inspection of the Site 

Property to determine if soil excavation activities below the demarcation layer have 

occurred; annual search of property records to ensure that institutional controls remain in 

place and are effective and annual notification to governmental offices to ascertain 

whether any filings  or applications have been made regarding the site; and annual  

reports to the EPA and NYSDEC summarizing the findings.  It will also include the 

following: 

 Whether Engineering Controls continue to perform as designed; 

 If these controls continue to be protective of human health and the environment; 

 Compliance with requirements of this SMP and the Environmental Easement; 

 Achievement of remedial performance criteria; 

 Sampling and analysis of appropriate media during monitoring events; 

 If site records are complete and up to date; and 

 Changes, or needed changes, to the remedial or monitoring system; 

Inspections will be conducted in accordance with the procedures set forth in the 

Monitoring Plan of this SMP (Section 3).  The reporting requirements are outlined in the 

Periodic Review Reporting section of this plan (Section 5). 

If an emergency, such as a natural disaster or an unforeseen failure of any of the 

ECs occurs, an inspection of the site will be conducted within 5 days of the event to 

verify the effectiveness of the EC/ICs implemented at the site by a qualified 

environmental professional as determined by EPA and NYSDEC. 
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2.4.2 Notifications 

Notifications will be submitted by the property owner to the EPA and NYSDEC 

and EPA as needed for the following reasons: 

 Not less than 30 day advance notice of any proposed changes in site use that are 

required under the terms of the Environmental Easement  

 10 business days advance notice of any proposed ground-intrusive activities 

pursuant to the Excavation Work Plan. 

 Notice within 48-hours of any damage or defect to the foundations structures that 

reduces or has the potential to reduce the effectiveness of other Engineering 

Controls and likewise any action to be taken to mitigate the damage or defect. 

 Verbal notice by noon of the following day of any emergency, such as a fire, 

flood, or earthquake that reduces or has the potential to reduce the effectiveness of 

Engineering Controls in place at the site, with written confirmation within 7 days 

that includes a summary of actions taken, or to be taken, and the potential impact 

to the environment and the public. 

 Follow-up status reports on actions taken to respond to any emergency event 

requiring ongoing responsive action shall be submitted to the EPA and NYSDEC 

within 45 days and shall describe and document actions taken to restore the 

effectiveness of the ECs. 

Any change in the ownership of the site or the responsibility for implementing this 

SMP will include the following notifications: 

 At least 60 days prior to the change, the EPA and NYSDEC will be notified in 

writing of the proposed change.  This will include a certification that the 

prospective purchaser has been provided with a copy of the Environmental 

Easement, the Consent Decree, and all approved work plans and reports, 

including this SMP 

 Within 15 days after the transfer of all or part of the site, the new owner’s name, 

contact representative, and contact information will be confirmed in writing. 

2.5 CONTINGENCY PLAN 

Emergencies may include injury to personnel, fire or explosion, environmental 

release, or serious weather conditions.   
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2.5.1 Emergency Telephone Numbers 

In the event of any environmentally related situation or unplanned occurrence 

requiring assistance the Owner or Owner’s representative(s) should contact the 

appropriate party from the contact list below.  For emergencies, appropriate emergency 

response personnel should be contacted.  Prompt contact should also be made to C.T. 

Male Associates Engineering, Surveying, Architecture & Landscape Architecture, D.P.C. 

for soliciting site related information.  These emergency contact lists must be maintained 

in an easily accessible location at the site.  

The City of Newburgh Engineering Department shall maintain an emergency 

contact list until such time as the Site Property is transferred to a new owner.  

Table 2.5.1-1: Emergency Contact Numbers 

Medical, Fire, and Police: 911 

Dig Safely New York One Call Center: 

811 or (800) 962-7962 

(at least 2 working days but no more than 10 

working days notice required for utility markout, 

excluding holidays and weekends) 

Poison Control Center: (800) 222-1222 

Pollution Toxic Chemical Oil Spills: (800) 424-8802 

EPA and NYSDEC Spills Hotline (800) 457-7362 
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Table 2.5.1-2: Other Contact Numbers 

The City of Newburgh 

83 Broadway 

Newburgh, New York 12550 

(845) 569-7300* 

C.T. Male Associates Engineering, Surveying, 

Architecture & Landscape Architecture, D.P.C. 

50 Century Hill Drive 

Latham, New York 12110 

(518) 786-7400 

C.T. Male Associates Engineering, Surveying, 

Architecture & Landscape Architecture, D.P.C. 

652 Route 299, Suite 204B 

Highland, NY 12528 

(845) 833-0964  

* Note: Contact numbers subject to change and should be updated as necessary 

2.5.2 Map and Directions to Nearest Health Facility 

Information on nearest hospital is provided below: 

Site Location: East of Water Street, North of River Street and South of 

Washington Street 

Nearest Hospital Name: St. Luke's Cornwall Hospital 

Hospital Location: 70 Dubois Street, Newburgh, NY 12550 

Hospital Telephone: (845) 561-4400  

Directions to the Hospital: 

1.  Head north on Water Street toward Washington Street 

2.  Take 1
st
 left onto Washington Street 

3.  Take 1
st
 right onto Colden Street 

4.  Turn right onto Dubois Street 

5.  Hospital will be on the right between 1
st
 and 3

rd
 Streets 
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Total Estimated Distance: 0.9 Miles   

Total Estimated Time: 4 Minutes   

A map and directions to the nearest health facility is tabbed for easy access and contained 

at the end of Attachment A, Figures.  For reference purposes, the map is presented on the 

following page.  
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2.5.3 Response Procedures 

As appropriate, the fire department and other emergency response group will be 

notified immediately by telephone of the emergency.  The emergency telephone number 

list is found at the beginning of this Contingency Plan (Table 2.5.1-1).  The list will be 

maintained at the City of Newburgh Engineer’s office and will also be posted 

prominently and made readily available to all personnel entering the site at all times. 

In the event of a spill of hazardous and/or petroleum product, preliminary spill 

control measures should be employed.  These should include: 

 Preliminary assessment of the release; 

 Initial control of the release source; 

 Temporary containment of the released material; and  

 Effective clean-up of the released material. 

The site manager shall respond to an accidental release in the following manner: 

 Identify the character, source, amount and area affected by the release. 

 Notify the DEC Spill Hotline at 1-800-457-7362 within two hours of discovery. 

 Contain the release with sorbent material such as speedi-dry, spill socks and sorbent 

pads. 

 Mitigate the release from entering sensitive receptors (i.e., catch basins and surface 

water) using the sorbent material and/or sandbags. 

 Coordinate cleanup of the release material and determine if additional 

investigatory steps (i.e., sampling and analysis) are warranted. 

 Document proper handling and storage of contaminated material for disposal, and 

arrange for disposal of waste materials 

 Provide spill cleanup information to EPA and NYSDEC for closure of the spill 

number. 

At no time should personal health or safety be compromised or jeopardized in an 

attempt to control a release. 
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As appropriate, the fire department and other emergency response group shall be 

notified immediately by telephone of the emergency.  The emergency telephone number 

list is found at the beginning of this Contingency Plan (Table 2.5.1-1).  Petroleum spills 

must be reported to EPA and NYSDEC unless they meet all of the following criteria: 

 The spill quantity is known to be less than 5 gallons; and 

 The spill is contained and under the control of the spiller; and 

 The spill has not and will not reach the State’s water or any land; and 

 The spill is cleaned up within 2 hours of discovery. 

A spill is considered to have not impacted land if it occurs on a paved surface 

such as asphalt or concrete.  A spill in a dirt or gravel parking lot is considered to have 

impacted land and is reportable. 
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3.0 SITE MONITORING PLAN 

3.1 INTRODUCTION 

3.1.1 General 

The Monitoring Plan describes the measures for evaluating the performance and 

effectiveness of the remedy to reduce or mitigate contamination at the site, the soil cover 

system, and all affected site media identified below.  Monitoring of other Engineering 

Controls is described in Chapter 4, Operation, Monitoring and Maintenance Plan.  This 

Monitoring Plan may only be revised with the approval of EPA and NYSDEC.  

3.1.2 Purpose and Schedule 

This Monitoring Plan describes the methods to be used for: 

 Sampling and analysis of all appropriate media (e.g., groundwater, indoor air, soil 

vapor, soils); 

 Assessing compliance with applicable EPA and NYSDEC standards, criteria and 

guidance, particularly ambient groundwater standards and Part 375 SCOs for soil; 

 Assessing achievement of the remedial performance criteria.  

 Evaluating site information periodically to confirm that the remedy continues to 

be effective in protecting public health and the environment; and 

 Preparing the necessary reports for the various monitoring activities. 

To adequately address these issues, this Monitoring Plan provides information on: 

 Sampling locations, protocol, and frequency; 

 Information on all designed monitoring systems (e.g., well logs); 

 Analytical sampling program requirements; 

 Reporting requirements; 

 Quality Assurance/Quality Control (QA/QC) requirements; 

 Inspection and maintenance requirements for monitoring wells; 

 Monitoring well decommissioning procedures; and 
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 Annual inspection and periodic certification. 

Annual monitoring of the performance of the remedy and overall reduction in 

contamination on-site will be conducted for the first five (5) years. The frequency 

thereafter will be determined by EPA and NYSDEC.  Trends in contaminant levels in air, 

soil, and/or groundwater in the affected areas, will be evaluated to determine if the 

remedy continues to be effective in achieving remedial goals.  Monitoring programs are 

summarized in Table 3.1.2 and outlined in detail in Sections 3.2 and 3.3 below. 

Table 3.1.2: Monitoring/Inspection Schedule 

 * The frequency of events will be conducted as specified until otherwise approved by EPA and NYSDEC 

and NYSDOH 

 ** Needed if building construction is proposed for the Site 

3.2 SOIL COVER SYSTEM MONITORING 

The soil cover system will be observed annually to determine if the condition of 

the surface cover system continues to be protective of human health and the environment 

from site contaminants. 

3.3 MEDIA MONITORING PROGRAM 

3.3.1 Groundwater Monitoring 

Groundwater monitoring will be performed on a periodic basis to assess the 

performance of the remedy.  No other site media are required to be monitored beyond the 

soil cover system monitoring. 

Monitoring 

Program Frequency* Matrix Analysis 

Soil Cover Annually Soil Visual Observation 

Groundwater Annually Groundwater 
Volatile Organic Compounds, 

PCBs and Metals 

Soil Vapor As needed** Soil Vapor Volatile Organic Compounds 
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The network of monitoring wells has been installed to monitor both up-gradient 

and down-gradient groundwater conditions at the site.  The network of on-site wells has 

been designed based on the following criteria: 

 Ten (10) monitoring wells were installed at the site after completion of the 

remedial action in 2010.  The wells are depicted as MW-01 through MW-10 on 

Figure 4 contained in Attachment A.  The well elevations have not been 

established.  A survey of the wells is required before the first round of 

groundwater samples is obtained. 

 The wells were installed in the unconfined aquifer. 

 The wells were installed to depths that ranged from 13 feet bgs at MW-06 located 

in the northeastern corner of the site to 19 feet bgs at MW-01 located in the 

northwestern corner of the site. 

 The monitoring wells were constructed of 4-inch diameter PVC screen and riser 

and protected with a 6-inch diameter steel stickup enclosure. 

Monitoring well construction logs are attached in Appendix E.  The sampling frequency 

may be modified with the approval of EPA and NYSDEC.  The SMP will be modified to 

reflect changes in sampling plans approved by EPA and NYSDEC.   

3.3.1.1 Sampling Protocol 

All monitoring well sampling activities will be recorded in a field book and a 

groundwater-sampling log.  An example of a groundwater sampling log is presented in 

Appendix F.  Other observations (e.g., well integrity, etc.) will be noted on the well 

sampling log.  The well sampling log will serve as the inspection form for the 

groundwater monitoring well network.  Well sampling shall be done as follows: 

Elevations have not been obtained from the groundwater monitoring wells.  A 

survey of the wells must be conducted to obtain elevations for each groundwater 

monitoring well prior to the initial sampling event.  Once the well elevations are 

established, sampling can proceed.  This task needs to be performed once and the well 

elevations added to the monitoring well construction logs provided in Appendix E once 

the survey data are available.  
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Upon arrival at the sampling location, the well will be observed for any damage, 

the cover of the guard pipe or curb box will be cleared of any debris and unlocked or 

unbolted.  Clean polyethylene sheeting will be placed adjacent to the well to protect 

purging and sampling equipment from contamination.  The cap and top of the well casing 

will be wiped with a clean cloth and then the cap removed.  A PID reading will be 

collected when the well cap is removed.  Water levels for all wells will be taken and 

recorded before any well is purged. 

Water levels will be measured in the monitoring wells using a water level 

indicator probe.  The water levels will be measured from the surveyed reference point to 

the nearest 0.01 foot.  Water levels will be measured progressively from upgradient 

monitoring wells to downgradient monitoring wells, attempting to measure water levels 

from the cleanest well to the dirtiest well.  The water level probe shall be decontaminated 

between each well location during water depth measurement. 

The water depth levels and reference elevations determined from the monitoring 

well survey will be recorded on a Water Level Record form and the water table 

elevations calculated.  A blank copy of this form is presented in Appendix E together 

with the groundwater sampling log. 

Prior to sampling of the groundwater, it is necessary to purge the wells.  Purging 

of the wells allows for a representative sample to be taken from the screened interval of 

the well by removing stagnant water from the well.  Three to five well volumes of the 

standing water will be removed from the well.  In cases where the water recharges at a 

slow rate, the well will be purged dry when possible. 

The wells will be purged using either a peristaltic or submersible pump and will 

be documented on the groundwater sampling log.  Physical observations of the purge 

water will be noted and recorded in the groundwater sampling log.  The actual quantity of 

purge water removed from the well will be measured by using a bucket graduated in 

gallons, and the volume will be recorded.  Once purging is complete, the purging device 

will be removed from the well and placed on the clean polyethylene sheeting, adjacent to 

the well, until completion of the groundwater sampling. 
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All of the purge water from the monitoring wells will be removed from the site.  

Groundwater monitoring well purge and development waters, will be handled, 

transported and disposed in accordance with applicable local, State, and Federal 

regulations.  Purge and development fluids will not be recharged back to the land surface 

or subsurface of the site, but will be managed off-site. Under certain conditions, purge 

water may be allowed to be discharged to ground surface; however, concurrence from the 

EPA and NYSDEC will be required before doing so.  Discharge to ground surface would 

require approval from the EPA and NYSDEC on a case by case basis.  and the purge 

water will be collected and placed in 55-gallon drums and stored at the project site until 

laboratory analyses results of the groundwater samples indicates the proper method of 

treatment or disposal. 

Prior to sample collection, recovery times and water depths will be recorded on 

the Groundwater Services Field Log form.  The wells may be sampled as soon as there is 

enough water in the well to collect sufficient volume for analysis.  The sample will be 

collected using a new disposable bailer or a pre-cleaned stainless steel or Teflon bailer 

that was dedicated to the well for the sampling event.   

The stainless steel or Teflon bailer or disposable bailer will be lowered slowly 

into the well to minimize the aeration of the samples.  Volatile samples will be collected 

first, followed by field parameters and then in decreasing order of the volatility of the 

parameters being analyzed for.  The laboratory samples will be collected without 

filtration. 

In order to insure the integrity of samples, sample containers must be filled 

properly.  The following sections contain general procedures for sampling and specific 

procedures for sampling volatile organic compounds.  Care shall be taken in sampling to 

assure that analytical results represent the actual sample composition. 

TABLE 3.3.1.1-1 

Analytical Requirements for Containers and Preservatives for Water Sampling 

PARAMETER CONTAINER TOP PRESERVATION COMMENTS 

VOCs per EPA 8260 
(Water) 

3-40 ml vials 
(preserved) 

Septum HCl to pH<2 

Cool, 4C 

NA 

Semi-VOCs (Water) 1L amber Glass Teflon Cool, 4C Store in dark 

PCBs per EPA 8082 1L amber Glass Teflon Cool, 4C Store in dark 
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(Water) 

Pesticides Per 8081A 
(Water) 

1L amber Glass Teflon Cool, 4C Store in dark 

Metals per EPA 
6010/7000 (Water) 

500 ml Plastic Poly HNO3 to pH <2 

Cool, 4C 

NA 

 

Sample labels will be prepared prior to sampling and affixed to the sample 

containers.  The client, project name, site location, matrix, sample type (grab/composite), 

preservative and laboratory analyses to be performed will be recorded on the sample 

labels by the laboratory.  The sample location (i.e., monitoring well ID), date, sampler’s 

initials and time will be filled out on the sample label at the time of sampling. 

3.3.1.2 Monitoring Well Repairs, Replacement and Decommissioning 

If bio-fouling or silt accumulation occurs in the on-site monitoring wells, the 

wells will be physically agitated/surged and redeveloped.  Additionally, monitoring wells 

will be properly decommissioned and replaced (as per the Monitoring Plan), if an event 

renders the wells unusable. 

Repairs and/or replacement of wells in the monitoring well network will be 

performed based on assessments of structural integrity and overall performance.   

The EPA and NYSDEC will be notified prior to any repair or decommissioning of 

monitoring wells for the purpose of replacement, and the repair or decommissioning and 

replacement process will be documented in the subsequent periodic report. Well 

decommissioning without replacement will be done only with the prior approval of EPA 

and NYSDEC. Well abandonment will be performed in accordance with EPA and 

NYSDEC’s “Groundwater Monitoring Well Decommissioning Procedures.”  Monitoring 

wells that are decommissioned because they have been rendered unusable will be 

reinstalled in the nearest available location, unless otherwise approved by the EPA and 

NYSDEC. 

3.4 SITE-WIDE INSPECTION 

Site-wide inspections will be performed on a regular schedule at a minimum of 

once a year. Site-wide inspections will also be performed after all severe weather 
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conditions that may affect Engineering Controls or monitoring devices. During these 

inspections, an inspection form will be completed (Appendix G).  The form will compile 

sufficient information to assess the following: 

 Compliance with all ICs, including site usage; 

 An evaluation of the condition and continued effectiveness of ECs; 

 General site conditions at the time of the inspection; 

 The site management activities being conducted including, where appropriate, 

confirmation sampling and a health and safety inspection;  

 Compliance with permits and schedules included in the Operation and 

Maintenance Plan; and 

 Confirm that site records are up to date. 

3.5 MONITORING QUALITY ASSURANCE/QUALITY CONTROL 

All sampling and analyses will be performed in accordance with the general 

sampling requirements outlined in the EPA and NYSDEC DER-10 and for the project 

Quality Assurance Project Plan (QAPP), available at the document repository.  The 

QAPP is available for review at the Newburgh Free Library.   

Sampling Program: 

Sample containers will be properly washed, decontaminated, and appropriate 

preservative will be added (if applicable) prior to their use.  Containers with preservative 

will be tagged as such. Sample holding times will be in accordance with the EPA CLP 

Sampling Protocols outlined in the EPA’s Quality Assurance Project Plan requirements. 

Just prior to sampling and filling the sample containers, the label on the container 

will be completed with the required information.  After filling the sample containers they 

will be wiped with a paper towel, and placed in a protective bubble or foam wrap to 

protect it during transport.  The container(s) will be placed in a cooler with double 

bagged ice packs, to maintain a temperature of 4°C. 

A Chain of Custody Record will be completed by the sampler in the field after 

securing analytical samples.  The sampler will be responsible for retaining possession of 
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the samples until they are delivered to the laboratory or until they are delivered to a 

courier or common carrier for shipment to the laboratory.  When the samples are released 

from the custody of the sampling personnel, the Chain of Custody Record will be signed 

by both parties with the date and time indicated.  A copy of the form will be retained by 

the sampler for inclusion in the project files and the original form will accompany the 

shipment.  

If samples are shipped, a bill of lading or an air bill will be used and retained in 

the project files as documentation of sample transportation.  Prior to shipment, the cooler 

will be securely wrapped with clear tape to protect it from tampering.  A separate 

additional Chain of Custody Record will be completed for each cooler of samples.  This 

form will be placed in a plastic bag and taped to the underside of the cooler lid.  This 

form will be used by the laboratory personnel as a check to verify that the containers 

listed on the form are present in the cooler when they are received at the laboratory.  A 

copy of the signed Chain of Custody Record will accompany the laboratory analysis 

reports. 

All field analytical equipment will be calibrated immediately prior to each day's 

use.  Calibration procedures will conform to manufacturer's standard instructions. 

The laboratory will follow all calibration procedures and schedules as specified in 

EPA SW-846 and subsequent updates that apply to the instruments used for the analytical 

methods. 

Quality control samples will be taken during the field sampling to monitor 

sampling technique, sampling equipment cleanliness, sample variability, sample handling 

and laboratory performance (analytical reproducibility).  The quality control samples will 

include replicate samples, equipment/field blanks and transport blanks. The QC samples 

will be run in accordance with the protocols and frequencies specified in the EPA and 

NYSDEC ASP, SW-846 and EPA Methods as applicable for the analyses being 

performed.  
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3.6 MONITORING REPORTING REQUIREMENTS  

Forms and any other information generated during regular monitoring events and 

inspections will be kept on file at the City Engineer’s office or on-site if it is developed.  

All forms, and other relevant reporting formats used during the monitoring/inspection 

events, will be (1) subject to approval by EPA and NYSDEC and (2) submitted at the 

time of the Periodic Review Report, as specified in the Reporting Plan of this SMP.  

All monitoring results will be reported to EPA and NYSDEC and NYSDOH on a 

periodic basis in the Periodic Review Report. A letter report will also be prepared for the 

EPA and NYSDEC and NYSDOH subsequent to each sampling event.  The summary 

will include, at a minimum:  

 

 Date of event; 

 Personnel conducting sampling; 

 Description of the activities performed; 

 Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air, etc);  

 Copies of all field forms completed (e.g., well sampling logs, chain-of-custody 

documentation, etc.);  

 Sampling results in comparison to appropriate standards/criteria; 

 A figure illustrating sample type and sampling locations; 

 Copies of all laboratory data sheets and the required laboratory data deliverables 

required for all points sampled (to be submitted electronically in the NYSDEC-

identified format); 

 Any observations, conclusions, or recommendations; and 

 A determination as to whether groundwater conditions have changed since the last 

reporting event. 

Data will be reported in hard copy or digital format as determined by EPA and 

NYSDEC.   A summary of the monitoring program deliverables are summarized in Table 

3.6.1 below. 
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Table 3.6-1: Schedule of Monitoring/Inspection Reports 

* The frequency of events will be conducted as specified until otherwise approved by EPA and NYSDEC 

Task Reporting Frequency* 

Soil Cover Observation Annually 

Groundwater monitoring Annually 

Vapor Intrusion Prior to construction of any occupied building 

Indoor Air Quality 
To be determined upon construction completion 

and occupation of site building(s) 
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4.0 OPERATION AND MAINTENANCE PLAN 

4.1 INTRODUCTION 

The site remedy currently does not rely on any mechanical systems, such as sub-

slab depressurization systems or air sparge/ soil vapor extraction systems to protect 

public health and the environment.  Therefore, the operation and maintenance of such 

components is not included in this SMP.   

Any future occupied buildings constructed on the site should install a sub-slab 

depressurization system or perform a vapor intrusion assessment in accordance with 

NYSDOH guidance.   

Any future construction and building approval for the site should require an 

amendment to this SMP documenting the methods used to address the potential vapor 

intrusion issue, if one exists. 

The Operation and Maintenance Plan: 

 Shall include the steps necessary to allow individuals unfamiliar with the site to 

operate and maintain the sub-slab depressurization system; 

 Shall include an operation and maintenance contingency plan; and,  

 Will be updated periodically to reflect changes in site conditions or the manner in 

which the sub-slab depressurization system (when installed) is operated and 

maintained. 

A copy of the Operation and Maintenance Plan, when prepared, along with the 

complete SMP, will be kept at the City Engineer’s office or at the site, as applicable.  The 

Operation and Maintenance Plan is not to be used as a stand-alone document, but as a 

component of the SMP.  
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4.2 ENGINEERING CONTROL SYSTEM OPERATION AND 

MAINTENANCE  

There are currently no mechanical systems installed at the site and the current 

remedy does not include mechanical systems.  If future development efforts include 

buildings, it is possible that an SSDS will be required, at which point in time the SMP 

will be modified to address the Engineering Controls to be implemented.   

4.3 MAINTENANCE AND PERFORMANCE MONITORING REPORTING 

REQUIREMENTS  

Maintenance reports and any other information generated during regular 

operations at the site will be kept on-file at the City of Newburgh Engineer’s office.  All 

reports, forms, and other relevant information generated will be available upon request to 

the NYSDEC and EPA and submitted as part of the Periodic Review Report, as specified 

in the Section 5 of this SMP.  
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5. INSPECTIONS, REPORTING AND CERTIFICATIONS 

5.1 SITE INSPECTIONS 

5.1.1 Inspection Frequency 

All inspections will be conducted at the frequency specified in the schedules 

provided in Section 3 Monitoring Plan and Section 4 Operation and Maintenance Plan of 

this SMP.  At a minimum, a site-wide inspection will be conducted annually.  Inspections 

of remedial components will also be conducted when a breakdown of any treatment 

system component has occurred or whenever a severe condition has taken place, such as 

an erosion or flooding event that may affect the ECs. 

5.1.2 Inspection Forms, Sampling Data, and Maintenance Reports 

All inspections and monitoring events will be recorded on the appropriate forms 

for their respective system.  The general site-wide inspection form will be completed 

during the site-wide inspection.  These forms are subject to EPA and NYSDEC revision. 

All applicable inspection forms and other records, including all media sampling 

data and system maintenance reports, generated for the site during the reporting period 

will be provided in electronic format in the Periodic Review Report. 

5.1.3 Evaluation of Records and Reporting 

The results of the inspection and site monitoring data will be evaluated as part of 

the EC/IC certification to confirm that the: 

 EC/ICs are in place, are performing properly, and remain effective; 

 The Monitoring Plan is being implemented; 

 Operation and Maintenance activities are being conducted properly; and, 

based on the above items, 
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 The site remedy continues to be protective of public health and the 

environment and is performing in accordance with the decision documents, 

Remedial Design and Remedial Action Report. 

5.2 CERTIFICATION OF ENGINEERING AND INSTITUTIONAL 

CONTROLS 

After the last inspection of the reporting period, a Qualified Environmental 

Professional (QEP) or a Professional Engineer licensed to practice in New York State, as 

defined in NYSDEC DER-10, will prepare the following certification: 

 The inspections of the Site Property have occurred in accordance with the criteria 

identified in paragraph 33 (a)(vii) of the Consent Decree; 

 The institutional control and/or engineering control employed at this site is 

unchanged from the date the control was put in place, or last approved by the EPA 

and NYSDEC; 

 Nothing has occurred that would impair the ability of the control to protect the 

public health and environment; 

 Nothing has occurred that would constitute a violation or failure to comply with 

any site management plan for this control; 

 Access to the site will continue to be provided to the EPA and NYSDEC to 

evaluate the remedy, including access to evaluate the continued maintenance of 

this control;  

 If a financial assurance mechanism is required under the oversight document for 

the site, the mechanism remains valid and sufficient for the intended purpose 

under the document; 

5.3 PERIODIC REVIEW REPORT 

A Periodic Review Report will be submitted to the EPA and NYSDEC every year 

after completion of the SMP. In accordance with NYSDEC policy, the first report shall 

be due within fifteen months after approval of the SMP.  Subsequent reports will be 

submitted annually thereafter.  In the event that the site is subdivided into separate 

parcels with different ownership, a single Periodic Review Report will be prepared that 
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addresses the site as described in the Consent Decree (Appendix A). The report will be 

prepared in accordance with NYSDEC policy requirements outlined in the Consent 

Decree and submitted within 45 days of the end of each certification period.  Media 

sampling results will also incorporated into the Periodic Review Report.  The report will 

include:  

 Identification, assessment and certification of all ECs/ICs required by the remedy 

for the site;  

 Results of the required annual site inspections and severe condition inspections, if 

applicable; 

 All applicable inspection forms and other records generated for the site during the 

reporting period in electronic format; 

 A summary of any discharge monitoring data and/or information generated during 

the reporting period with comments and conclusions; 

 Data summary tables and graphical representations of contaminants of concern by 

media (groundwater), which include a listing of all compounds analyzed, along 

with the applicable standards, with all exceedances highlighted.  These will 

include a presentation of past data as part of an evaluation of contaminant 

concentration trends; 

 Results of all analyses, copies of all laboratory data sheets, and the required 

laboratory data deliverables for all samples collected during the reporting period 

will be submitted electronically in a NYSDEC-approved format; 

 A site evaluation, which includes the following: 

o The compliance of the remedy with the requirements of the ROD; 

o The operation and the effectiveness of all treatment units, etc., including 

identification of any needed repairs or modifications; 

o Any new conclusions or observations regarding site contamination based 

on inspections or data generated by the Monitoring Plan for the media 

being monitored;  

o Recommendations regarding any necessary changes to the remedy and/or 

Monitoring Plan; and  

o The overall performance and effectiveness of the remedy. 



C.T. MALE ASSOCIATES 

 45 

The Periodic Review Report will be submitted, in hard-copy format, to the EPA 

and NYSDEC Central Office and Regional Office in which the site is located, and in 

electronic format to EPA and NYSDEC Central Office, Regional Office and the 

NYSDOH Bureau of Environmental Exposure Investigation.   

5.4 CORRECTIVE MEASURES PLAN 

If any component of the remedy is found to have failed, or if the periodic 

certification cannot be provided due to the failure of an institutional or engineering 

control, a corrective measures plan will be submitted to the EPA and NYSDEC for 

approval.  This plan will explain the failure and provide the details and schedule for 

performing work necessary to correct the failure.   Unless an emergency condition exists, 

no work will be performed pursuant to the corrective measures plan until it is approved 

by the EPA and NYSDEC. 
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FIGURE 1 

DRAWING S-1 - DEPTH OF REPLACEMENT 

MATERIAL PLAN 
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FIGURE 2  

DRAWING 7 OF 8 – BASE EXCAVATION DEPTH 

PLAN 
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FIGURE 3 

DRAWING 8 OF 8 – CUTAWAY VIEW PLAN 
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FIGURE 4  

DISPLAY FIGURE 1 OF 4 – FIGURE DEPICTING THE 

ANALYTICAL VALUES FOR CADMIUM AT THE 

BASE OF THE EXCAVATION 
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FIGURE 5  

DISPLAY FIGURE 2 OF 4 – FIGURE DEPICTING THE 

ANALYTICAL VALUES FOR LEAD AT THE BASE OF 

THE EXCAVATION 
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FIGURE 6  

DISPLAY FIGURE 3 OF 4 – FIGURE DEPICTING THE 

ANALYTICAL VALUES FOR TOTAL PCBS AT THE 

BASE OF THE EXCAVATION 
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FIGURE 7  

DISPLAY FIGURE 4 OF 4 – FIGURE DEPICTING THE 

ANALYTICAL VALUES FOR VOCS (BTEX – MTBE) 

AT THE BASE OF THE EXCAVATION 
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APPENDIX D – EXCAVATION WORK PLAN 

D-1 NOTIFICATION 

 At least 15 days prior to the start of any activity that is anticipated to encounter 

remaining contamination, the site owner or their representative will notify the EPA and 

NYSDEC.  Currently, this notification will be made to: 

 Wayne Mizerak 

 Division of Environmental Remediation 

 NYS Department of Environmental Conservation 

 635 Broadway, 11th Floor 

Albany, New York 12233-7014 

wjmizera@gw.dec.state.ny.us 

 

 Mike Negrelli 

 UESEPA Region 2 

 290 Broadway, 20th Floor 

 New York, New York 10007-1866 

Negrelli.mike@epa.gov 

This notification will include: 

 A detailed description of the work to be performed, including the location and 

areal extent, plans for site re-grading, intrusive elements or utilities to be installed 

below the soil cover, estimated volumes of contaminated soil to be excavated and 

any work that may impact an engineering control, 

 A summary of environmental conditions anticipated in the work areas, including 

the nature and concentration levels of contaminants of concern, potential presence 

of grossly contaminated media, and plans for any pre-construction sampling; 

 A schedule for the work, detailing the start and completion of all intrusive work, 

 A summary of the applicable components of this EWP, 
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 A statement that the work will be performed in compliance with this EWP and 29 

CFR 1910.120, 

 A copy of the contractor’s health and safety plan, in electronic format,  

 Identification of disposal facilities for potential waste streams, and 

 Identification of sources of any anticipated backfill, along with all required 

chemical testing results. 

D-2 SOIL SCREENING METHODS 

Visual, olfactory and instrument-based soil screening will be performed by a 

qualified environmental professional during all remedial and development excavations 

into known or potentially contaminated material (remaining contamination).  Soil 

screening will be performed regardless of when the invasive work is done and will 

include all excavation and invasive work performed during development, such as 

excavations for foundations and utility work, after issuance of the COC.  

Soils will be segregated based on previous environmental data and screening 

results into material that requires off-site disposal, material that requires testing, material 

that can be returned to the subsurface, and material that can be used as cover soil. 

D-3 STOCKPILE METHODS 

Soil stockpiles of contaminated material will be placed on a 6 mil plastic surface 

and encircled with a berm and/or silt fence.  Hay bales will be used as needed near catch 

basins, surface waters and other discharge points. 

Stockpiles will be kept covered at all times with appropriately anchored tarps. 

Stockpiles will be routinely inspected and damaged tarp covers will be promptly 

replaced. 

Stockpiles will be inspected at a minimum once each week and after every storm 

event.  Results of inspections will be recorded in a logbook and maintained at the site and 

available for inspection by EPA and NYSDEC. 
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D-4 MATERIALS EXCAVATION AND LOAD OUT 

A qualified environmental professional or person under their supervision will 

oversee all invasive work and the excavation and load-out of all excavated material.   

The owner of the property and its contractors are solely responsible for safe 

execution of all invasive and other work performed under this Plan. 

The presence of utilities and easements on the site will be investigated by the 

qualified environmental professional.  It will be determined whether a risk or impediment 

to the planned work under this SMP is posed by utilities or easements on the site. 

Loaded vehicles leaving the site will be appropriately lined, tarped, securely 

covered, manifested, and placarded in accordance with appropriate Federal, State, local, 

and NYSDOT requirements (and all other applicable transportation requirements). 

A truck wash, decontamination station or soil removal procedure will be operated 

on-site if truck tires come into contact with contaminated site soils.  The qualified 

environmental professional will observe outbound trucks and document that the truck 

tires are washed before leaving the site until the activities performed under this section 

are complete. 

Locations where vehicles enter or exit the site shall be inspected daily for 

evidence of off-site soil tracking.  The qualified environmental professional will observe 

for and document that all egress points for truck and equipment transport from the site are 

free of dirt and other materials derived from the site during intrusive excavation 

activities.  Cleaning of the adjacent streets will be performed as needed to maintain a soil-

free condition with respect to site-derived materials.  

D-5 MATERIALS TRANSPORT OFF-SITE 

All transport of materials will be performed by licensed haulers in accordance 

with appropriate local, State, and Federal regulations, including 6 NYCRR Part 364.  

Haulers will be appropriately licensed and trucks properly placarded. 
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Material transported by trucks exiting the site will be secured with tight-fitting 

covers.  Loose-fitting canvas-type truck covers will be prohibited.  If loads contain wet 

material capable of producing free liquid, truck liners will be used. 

All trucks will be washed prior to leaving the site. Truck wash waters will be 

collected and disposed of off-site in an appropriate manner. 

Truck transport routes are to be considered prior to future development.  The most 

appropriate route takes into account: (a) limiting transport through residential areas and 

past sensitive sites; (b) use of city mapped truck routes; (c) prohibiting off-site queuing of 

trucks entering the facility; (d) limiting total distance to major highways; (e) promoting 

safety in access to highways; and (f) overall safety in transport. 

Trucks will be prohibited from stopping and idling in the neighborhood outside 

the project site.  Egress points for truck and equipment transport from the site will be kept 

clean of dirt and other materials during future site development.  Queuing of trucks will 

be performed on-site in order to minimize off-site disturbance.  Off-site queuing will be 

prohibited. 

D-6 MATERIALS DISPOSAL OFF-SITE 

All soil/fill/solid waste excavated and removed from the site below the surface 

cover system/demarcation layer will be treated as contaminated and regulated material 

and will be transported and disposed in accordance with all local, State (including 6 

NYCRR Part 360) and Federal regulations.  If disposal of soil/fill from this site below the 

surface cover system/demarcation layer is proposed for unregulated off-site disposal (i.e. 

clean soil removed for development purposes), a formal request with an associated plan 

will be made to the EPA and NYSDEC.  Unregulated off-site management of materials 

from this site will not occur without formal EPA and NYSDEC approval. 

Off-site disposal locations for excavated soils will be identified in the pre-

excavation notification.  This will include estimated quantities and a breakdown by class 

of disposal facility if appropriate, i.e. hazardous waste disposal facility, solid waste 

landfill, petroleum treatment facility, C/D recycling facility, etc.  Actual disposal 
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quantities and associated documentation will be reported to the EPA and NYSDEC and 

EPA in the Periodic Review Report.  This documentation will include: waste profiles, test 

results, facility acceptance letters, manifests, bills of lading and facility receipts. 

Non-hazardous historic fill and contaminated soils taken off-site will be handled, 

at minimum, as a Municipal Solid Waste per 6 NYCRR Part 360-1.2.  Material that does 

not meet Track 1 unrestricted SCOs is prohibited from being taken to a New York State 

recycling facility (6 NYCRR Part 360-16 Registration Facility). 

D-7 MATERIALS REUSE ON-SITE 

Soils used for the soil cover system (i.e., above the demarcation layer) may be 

reused on-site or off without restriction as long as it has not been contaminated by site 

activity.  Historic fill and other site soils with no evidence of contamination is acceptable 

for re-use on-site below the demarcation layer, and will not be reused within a cover soil 

layer, within landscaping berms, or as backfill for subsurface utility lines.  Historic fill 

and other site soils with evidence of petroleum impacts as determined by a qualified 

environmental professional approved by EPA and NYSDEC will not be allowed to be re-

used on-site unless PID screening results and chemical testing is reviewed and allowed 

by EPA and NYSDEC.  The frequency and chemical parameters of analytical testing may 

vary depending on the type of reuse but should be discussed with EPA and NYSDEC 

after reporting the evidence of a petroleum release and prior to implementing sampling.  

The following guidelines are also provided: 

 Sampling may be omitted for soils which are not obviously petroleum 

contaminated and which will be reused below the demarcation layer or for soils 

which will be disposed of off-site.  Any sampling required by the disposal facility 

would still need to be conducted. 

 In order for the soil to be reused off-site, it would have to meet the requirements 

of 6 NYCRR 375-6.8(a), unrestricted soil cleanup objectives (SCOs). 

 In order for the soil to be used as part of the cover system, it would have to meet 

the requirements of 375-6.8(a) and the lower of the SCOs for the protection of 
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human health for restricted residential use and the SCOs for the protection of 

groundwater defined by 6 NYCRR 375-6.8(b). 

 Soil which is sampled, but does not meet the requirements of the previous two 

bullets and is not obviously petroleum contaminated, may be reused below the 

demarcation layer or disposed off-site. 

Soils which are obviously petroleum contaminated must be treated and/or 

disposed of off-site.  If treated soils are to be reused, sampling would be necessary to 

determine appropriate reuse. 

The qualified environmental professional will observe for and document that 

procedures defined for materials reuse in this SMP are followed and that unacceptable 

material does not remain on-site. 

Any demolition material proposed for reuse on-site will be sampled for asbestos 

and the results will be reported to the EPA and NYSDEC for acceptance.  Concrete 

crushing or processing on-site will not be performed without prior EPA and NYSDEC 

approval.  Organic matter (wood, roots, stumps, etc.) or other solid waste derived from 

clearing and grubbing of the site will not be reused on-site. 

D-8 FLUIDS MANAGEMENT 

All liquids to be removed from the site, including excavation dewatering and 

groundwater monitoring well purge and development waters, will be handled, transported 

and disposed in accordance with applicable local, State, and Federal regulations.  

Dewatering, purge and development fluids will not be recharged back to the land surface 

or subsurface of the site, but will be managed off-site.  

Discharge of water generated during large-scale construction activities to surface 

waters (i.e. a local pond, stream or river) will be performed under a SPDES permit. 
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D-9 COVER SYSTEM RESTORATION 

After the completion of soil removal and any other invasive activities the cover 

system will be restored in a manner that complies with the Record of Decision.  The 

demarcation layer, consisting of non-woven geotextile fabric will be replaced to provide 

a visual reference to the top of the ‘Remaining Contamination Zone’, the zone that 

requires adherence to special conditions for disturbance of remaining contaminated soils 

defined in this Site Management Plan.  If the type of cover system changes from that 

which exists prior to the excavation (i.e., a building foundation and slab or asphalt); this 

will constitute a modification of the cover element of the remedy and the upper surface of 

the ‘Remaining Contamination.  A figure showing the modified surface will be included 

in the subsequent Periodic Review Report and in any updates to the Site Management 

Plan. 

D-10 BACKFILL FROM OFF-SITE SOURCES 

Imported backfill proposed for use at the site will be approved by the qualified 

environmental professional and/or EPA and NYSDEC.  Imported backfill will be in 

compliance with provisions in this SMP prior to delivery to the site. 

The source of the imported backfill will be documented.  Backfill from industrial 

sites, petroleum spill sites, or other environmental remediation sites or potentially 

contaminated sites will not be imported to the site.  Solid waste will not be imported onto 

the site.   

Imported backfill will meet the backfill and cover soil quality standards 

established in 6 NYCRR 375-6.8(a).  Based on an evaluation of the land use, protection 

of groundwater and protection of ecological resources criteria, the resulting soil quality 

standards governing the imported backfill are listed in Appendix 5 of DER-10, Technical 

Guidance for Site Investigation and Remediation (May 2010), under the unrestricted use 

column.  Soils that meet ‘exempt’ fill requirements under 6 NYCRR Part 360, but do not 

meet backfill or cover soil objectives for this site, will not be imported onto the site 

without prior approval by EPA and NYSDEC.  Imported backfill shall be deemed 
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cleaned by analytical testing.  Imported backfill will be analyzed according to the 

following schedule: 

Table D.10.1: Recommended Number of Soil Samples for Soil Imported to the Site 

 

Contaminant Volatile Organic 

Compounds 

Semi-volatile Organic Compounds, 

Inorganics & PCBs/Pesticides 

Imported Backfill 

Quantity in Cubic 

Yards 

Discrete Samples Composite Samples 
Discrete 

Samples/Composites

0 – 50 1 1 3-5 Discrete samples 

from different 

locations in the fill 

being provided will 

compromise a 

composite sample 

for analysis 

51 – 100 2 1 

101 – 200 3 1 

201 – 300 4 1 

301 – 400 4 2 

401 – 500 5 2 

501 – 800 6 2 

801 – 1,000 7 2 

> 1,000 Add an additional two volatile organic compound discrete samples 

and one composite sample for each additional 1,000 cubic yards or 

consult with EPA and NYSDEC 

D-11 STORMWATER POLLUTION PREVENTION 

There is the potential for future construction activity at this site and the 

disturbance is likely to exceed one (1) acre.  A Stormwater Pollution Prevention Plan 

(SWPPP) would be required.  The SWPPP would be site plan specific and conform to the 

development requirements.  This will provide guidance to the contractor doing the 

construction activities.  With the preparation of the SWPPP comes a requirement for 

submitting a Notice of Intent to EPA and NYSDEC upon completion of SWPPP to 

document the project exists and gain permit coverage.  The NOI will be completed with 
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direction and input from the site owner and/or remedial party.  In addition to the SWPPP, 

Erosion and Sediment Control (ESC) plans will be design and prepared as applicable for 

implementing the construction activity in accordance with the stormwater regulations. 

For implementing construction activities with disturbance with less than one (1) 

acre, erosion and sediment controls will be installed around the down gradient perimeter 

of the work areas and around temporary stockpiles of excavated soil and imported 

backfill.  Erosion and sediment controls will be observed once a week, and repaired 

within 24 hours of discovery of deficiencies. 

D-12 CONTINGENCY PLAN 

If underground tanks, buried drums or other previously unidentified contaminant 

sources are found during post-remedial subsurface excavations or development related 

construction, excavation activities will be suspended until properly trained personnel and 

equipment are mobilized to address the condition. 

Sampling will be performed on tank or drum contents, and surrounding soils, etc., 

as necessary, to determine the nature of the material and proper disposal method.  

Chemical analysis will be performed for Target Analyte List (TAL) metals; Target 

Compound List (TCL) volatiles and semi-volatiles, TCL pesticides and PCBs or by the 

disposal facility’s requirements, unless the site history and previous sampling results 

provide justification to reduce the list of analytes.  In this case, a reduced list of analytes 

will be proposed to the EPA and NYSDEC for approval prior to sampling. 

Identification of unknown or unexpected contaminated media identified by 

screening during invasive site work will be promptly communicated by phone to EPA 

and NYSDEC’s Project Manager.  Reportable quantities of petroleum product will also 

be reported to the EPA and NYSDEC spills hotline.  These findings will be also included 

in the Periodic Review Reports prepared pursuant to Section 5 of the SMP. 
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D-13 COMMUNITY AIR MONITORING PLAN  

The Community Air Monitoring Plan (CAMP) requirements are listed below as 

excerpted from NYSDOH’s Generic Community Air Monitoring Plan.  Exceedances of 

action levels listed in the CAMP will be reported to EPA and NYSDEC and NYSDOH 

Project Managers. 

Continuous monitoring will be required for all ground intrusive activities and 

during the demolition of contaminated or potentially contaminated structures.  Ground 

intrusive activities include, but are not limited to, soil/waste excavation and handling, test 

pitting or trenching, and the installation of soil borings or monitoring wells.  Continuous 

monitoring will not be required during placement of clean soil cover or asphalt cover, 

once the base layer of the clean material or demarcation layer is placed over the site.  

Community Air Monitoring Plans often include monitoring requirements for volatile 

organic compounds (VOCs); however, only low levels of VOCs were identified at the 

site during the remedial investigation.  NYSDOH concurrence must be obtained on a case 

by case basis before remove VOC monitoring from the CAMP during invasive activities. 

The CAMP for this site includes monitoring as described below. 

Periodic monitoring for VOCs will be required during intrusive and non-intrusive 

activities such as the collection of soil and sediment samples or the collection of 

groundwater samples from existing monitoring wells.  “Periodic” monitoring during 

sample collection might reasonably consist of taking a reading upon arrival at a sample 

location, monitoring while opening a well cap or overturning soil, monitoring during well 

baling/purging, and taking a reading prior to leaving a sample location.  In some 

instances, depending upon the proximity of potentially exposed individuals, continuous 

monitoring may be required during sampling activities.  Examples of such situations 

include groundwater sampling at wells on the curb of a busy urban street, in the midst of 

a public park, or adjacent to a school or residence. 

VOC and Particulate Monitoring, Response Levels, and Actions 

VOC and particulate concentrations should be monitored continuously at the 

upwind and downwind perimeters of the exclusion zone at temporary monitoring stations.  
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The monitoring should be performed using real-time monitoring equipment capable of 

measuring partculate matter less than 10 micrometers in size (PM-10) and VOC to less 

than one part per million and capable of integrating over a period of 15 minutes (or less) 

for comparison to the airborne particulate or VOC action levels.  The equipment must be 

equipped with an audible alarm to indicate exceedance of the action level.  In addition, 

fugitive dust migration should be visually assessed during all work activities. 

 If the downwind PM-10 particulate level is 100 micrograms per cubic meter 

(mcg/m3) greater than background (upwind perimeter) for the 15-minute period or 

if airborne dust is observed leaving the work area, then dust suppression 

techniques must be employed.  Work may continue with dust suppression 

techniques provided that downwind PM-10 particulate levels do not exceed 150 

mcg/m3 above the upwind levels and provided that no visible dust is migrating 

from the work area. 

 If, after implementation of dust suppression techniques, downwind PM-10 

particulate levels are greater than 150 mcg/m3 above the upwind levels, work 

must be stopped and a re-evaluation of activities initiated.  Work can resume 

provided that dust suppression measures and other controls are successful in 

reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of 

the upwind level and in preventing visible dust migration. 

 If VOCs exceed the action levels determined for the compounds of concern and 

approved by the EPA, NYSDEC and NYSDOH, then work must be stopped and a 

re-evaluation of site activities considered.  It may be necessary to increase the 

level of personal protection employed for the proscribed tasks. 

All readings must be recorded and be available for the EPA, NYSDEC and NYSDOH 

personnel to review. 

D-14 ODOR CONTROL PLAN 

Nuisance odors were not encountered during the implementation of the remedy 

and during the disturbance of existing site soils.  Therefore, an odor control plan is not 
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needed for future excavation at the site.  If nuisance odors are observed during future site 

excavation work, actions should be implemented to mitigate off-site impacts from odors. 

If needed, the odor control plan should be capable of controlling emissions of 

nuisance odors off-site (and on-site, if there are residents or tenants on the property).  

Specific odor control methods to be used could include (a) limiting the area of open 

excavations; (b) shrouding open excavations with tarps and other covers; and (c) using 

foams to cover exposed odorous soils.  If odors cannot be controlled by the previous 

means, additional measures to control the odor may include (a) direct load-out of soils for 

off-site disposal; (b) use of chemical odorants in spray or misting systems; and (c) 

implement monitoring of odors in surrounding neighborhoods. 

If nuisance odors are identified at the site boundary, or if odor complaints are 

received, work will be halted and the source of odors will be identified and corrected. 

Work will not resume until nuisance odors have been abated.  EPA and NYSDEC and 

NYSDOH will be notified of odor complaints about the project.  Implementation of odor 

controls, including the halt of work, is the responsibility of the site owner and/or remedial 

party’s qualified environmental professional, and any measures that are implemented will 

be discussed in the Periodic Review Report. 

D-15 DUST CONTROL PLAN 

A dust suppression plan that addresses fugitive dust emissions from invasive on-

site work will include, at a minimum, the items listed below: 

 Dust suppression will be achieved through the use of water trucks for road 

wetting.  The truck will be equipped with water cannons capable of spraying 

water directly onto off-road areas including excavations and stockpiles.  

 Gravel will be used on roadways to promote a clean and dust-free road 

surface. 

 On-site roads area of disturbance will be limited in total area to minimize the 

area required for dust suppression techniques. 
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D-16 OTHER NUISANCES 

A plan for rodent control will be developed and utilized by the contractor prior to 

and during site clearing and site grubbing, and during all intrusive activities.  A plan will 

be developed and utilized by the contractor for all remedial work to ensure compliance 

with local noise control ordinances. 
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Appendix 1A 
New York State Department of Health 

Generic Community Air Monitoring Plan

Overview

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area 
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in 
establishing action levels for worker respiratory protection. Rather, its intent 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 investigative and remedial work activities. The action levels 
specified herein require increased monitoring, corrective actions to abate emissions, and/or work 
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination 
off-site through the air. 

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific 
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper 
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending 
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods 
may be required. Depending upon the proximity of potentially exposed individuals, more stringent 
monitoring or response levels than those presented below may be required. Special requirements will be 
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work 
with co-located residences or facilities. These requirements should be determined in consultation with 
NYSDOH.  

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust, 
and odors at a minimum around the work areas. 

Community Air Monitoring Plan

Depending upon the nature of known or potential contaminants at each site, real-time air 
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will 
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated 
with heavy metals alone may only require particulate monitoring. If radiological contamination is a 
concern, additional monitoring requirements may be necessary per consultation with appropriate 
DEC/NYSDOH staff.

Continuous monitoring will be required for all ground intrusive activities and during the 
demolition of contaminated or potentially contaminated structures. Ground intrusive activities 
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the 
installation of soil borings or monitoring wells. 

Periodic monitoring for VOCs will be required during non-intrusive activities such as the 
collection of soil and sediment samples or the collection of groundwater samples from existing 
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of 
taking a reading upon arrival at a sample location, monitoring while opening a well cap or 
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overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a 
sample location. In some instances, depending upon the proximity of potentially exposed 
individuals, continuous monitoring may be required during sampling activities. Examples of such 
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of 
a public park, or adjacent to a school or residence. 

VOC Monitoring, Response Levels, and Actions

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the 
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind 
concentrations should be measured at the start of each workday and periodically thereafter to establish 
background conditions, particularly if wind direction changes. The monitoring work should be 
performed using equipment appropriate to measure the types of contaminants known or suspected to be 
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an 
appropriate surrogate. The equipment should be capable of calculating 15-minute running average 
concentrations, which will be compared to the levels specified below. 

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work 
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, 
work activities must be temporarily halted and monitoring continued. If the total organic vapor level 
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can 
resume with continued monitoring. 

2. If total organic vapor levels at the downwind perimeter of the work area or exclusion zone 
persist at levels in excess of 5 ppm over background but less than 25 ppm, work activities must be 
halted, the source of vapors identified, corrective actions taken to abate emissions, and monitoring 
continued. After these steps, work activities can resume provided that the total organic vapor level 200 
feet downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less - but in no case less than 20 feet, is below 5 ppm over 
background for the 15-minute average. 

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 
shutdown.

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH) 
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations should be monitored continuously at the upwind and downwind 
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate 
monitoring should be performed using real-time monitoring equipment capable of measuring particulate 
matter less than 10 micrometers in size (PM-10) and capable of integrating over a period of 15 minutes 
(or less) for comparison to the airborne particulate action level. The equipment must be equipped with 
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust migration should 
be visually assessed during all work activities. 
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1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater 
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the 
work area, then dust suppression techniques must be employed. Work may continue with dust 
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3

above the upwind level and provided that no visible dust is migrating from the work area. 

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels 
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated. Work can resume provided that dust suppression measures and other controls are 
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the 
upwind level and in preventing visible dust migration. 

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County 
Health personnel to review. 

December 2009
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Appendix 1B 
Fugitive Dust and Particulate Monitoring 

A program for suppressing fugitive dust and particulate matter monitoring at hazardous waste sites 
is a responsibility on the remedial party performing the work. These procedures must be incorporated 
into appropriate intrusive work plans. The following fugitive dust suppression and particulate 
monitoring program should be employed at sites during construction and other intrusive activities which 
warrant its use:  

1. Reasonable fugitive dust suppression techniques must be employed during all site activities 
which may generate fugitive dust.  

2. Particulate monitoring must be employed during the handling of waste or contaminated soil or 
when activities on site may generate fugitive dust from exposed waste or contaminated soil. Remedial 
activities may also include the excavation, grading, or placement of clean fill. These control measures 
should not be considered necessary for these activities.  

3.  Particulate monitoring must be performed using real-time particulate monitors and shall 
monitor particulate matter less than ten microns (PM10) with the following minimum performance 
standards:  

(a) Objects to be measured: Dust, mists or aerosols; 
(b) Measurement Ranges: 0.001 to 400 mg/m3 (1 to 400,000 :ug/m3); 
(c) Precision (2-sigma) at constant temperature:  +/- 10 :g/m3 for one second averaging; and 

+/- 1.5 g/m3 for sixty second averaging; 
(d) Accuracy:  +/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE

 fine test dust (mmd= 2 to 3 :m, g= 2.5, as aerosolized); 
(e) Resolution: 0.1% of reading or 1g/m3, whichever is larger; 
(f) Particle Size Range of Maximum Response: 0.1-10; 
(g) Total Number of Data Points in Memory: 10,000; 
(h) Logged Data: Each data point with average concentration, time/date and data point 

number 
(i)  Run Summary: overall average, maximum concentrations, time/date of maximum, total 

number of logged points, start time/date, total elapsed time (run duration), STEL concentration and 
time/date occurrence, averaging (logging) period, calibration factor, and tag number; 

(j)  Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 minutes), 
alarms required; 

(k)  Operating Time: 48 hours (fully charged NiCd battery); continuously with charger; 
(l) Operating Temperature: -10 to 50o C (14 to 122o F); 
(m) Particulate levels will be monitored upwind and immediately downwind at the working 

site and integrated over a period not to exceed 15 minutes.  

4. In order to ensure the validity of the fugitive dust measurements performed, there must be 
appropriate Quality Assurance/Quality Control (QA/QC). It is the responsibility of the remedial party to 
adequately supplement QA/QC Plans to include the following critical features: periodic instrument 
calibration, operator training, daily instrument performance (span) checks, and a record keeping plan.

5. The action level will be established at 150 ug/m3 (15 minutes average).  While conservative, 
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this short-term interval will provide a real-time assessment of on-site air quality to assure both health 
and safety. If particulate levels are detected in excess of 150 ug/m3, the upwind background level must 
be confirmed immediately. If the working site particulate measurement is greater than 100 ug/m3 above 
the background level, additional dust suppression techniques must be implemented to reduce the 
generation of fugitive dust and corrective action taken to protect site personnel and reduce the potential 
for contaminant migration. Corrective measures may include increasing the level of personal protection 
for on-site personnel and implementing additional dust suppression techniques (see paragraph 7). Should 
the action level of 150 ug/m3 continue to be exceeded work must stop and DER must be notified as 
provided in the site design or remedial work plan.  The notification shall include a description of the 
control measures implemented to prevent further exceedances.  

6.  It must be recognized that the generation of dust from waste or contaminated soil that 
migrates off-site, has the potential for transporting contaminants off-site. There may be situations when 
dust is being generated and leaving the site and the monitoring equipment does not measure PM10 at or 
above the action level. Since this situation has the potential to allow for the migration of contaminants 
off-site, it is unacceptable. While it is not practical to quantify total suspended particulates on a real-time 
basis, it is appropriate to rely on visual observation. If dust is observed leaving the working site, 
additional dust suppression techniques must be employed. Activities that have a high dusting potential--
such as solidification and treatment involving materials like kiln dust and lime--will require the need for 
special measures to be considered.  

7. The following techniques have been shown to be effective for the controlling of the 
generation and migration of dust during construction activities:  

(a) Applying water on haul roads;  
(b) Wetting equipment and excavation faces;  
(c) Spraying water on buckets during excavation and dumping;  
(d) Hauling materials in properly tarped or watertight containers;  
(e) Restricting vehicle speeds to 10 mph;  
(f) Covering excavated areas and material after excavation activity ceases; and 
(g) Reducing the excavation size and/or number of excavations.  

Experience has shown that the chance of exceeding the 150ug/m3 action level is remote when the 
above-mentioned techniques are used.  When techniques involving water application are used, care must 
be taken not to use excess water, which can result in unacceptably wet conditions. Using atomizing 
sprays will prevent overly wet conditions, conserve water, and provide an effective means of 
suppressing the fugitive dust.  

8. The evaluation of weather conditions is necessary for proper fugitive dust control. When 
extreme wind conditions make dust control ineffective, as a last resort remedial actions may need to be 
suspended. There may be situations that require fugitive dust suppression and particulate monitoring 
requirements with action levels more stringent than those provided above. Under some circumstances, 
the contaminant concentration and/or toxicity may require additional monitoring to protect site 
personnel and the public. Additional integrated sampling and chemical analysis of the dust may also be 
in order. This must be evaluated when a health and safety plan is developed and when appropriate 
suppression and monitoring requirements are established for protection of health and the environment. 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: _Geologic/RST 2________                                WELL  NO.:     MW-10                       
 
CLIENT: USEPA                                                                          DATE:           6/30/2010 
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   ____Y_____             
 
WELL DIAMETER:     4’                            STICKUP HEIGHT:    3.5’        
 
MEASURING POINT: _Top of Casing (TOC)_______________        
 
VAPOR READINGS: PID: BACKGROUND READING    0                          INSIDE WELL CASING: __0.1______ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: _N___   SAMPLED: YES  -  NO THICKNESS: ___NA________ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:     10.9                                                                 TIME MEASURED _13:30_________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        ____18.5_____                                TIME MEASURED: _13:30________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:       6/30/2010        
 
PURGING METHOD:   Submersible pumps              
 
DEVICE DESCRIPTION:   Myers pump and Grundfos pump with flow through cell          
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: __0.5’___ FT;   SCREEN/WELL: _8.5 – 18.5____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:       MW-10          
 
                                DEVELOPER:                                DATE:             6/30/2010         
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

 43  Gallons 
removed 

with Myers pump  

Then use Grundfos with Flow Through Cell

Initial 44 17.15 8.31 0.719 * 

14:06 48 15.70 8.15 0.738 * 

14:12 53 15.79 8.16 0.739 380 

14:19 58 15.67 8.16 0.742 78 

14:26 63 15.75 8.11 0.742 34 

14:31 68 15.82 8.11 0.742 42 

14:38 73 15.83 8.11 0.743 26 

14:44 78 15.85 8.12 0.744 24 

      

      

      

      

      

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: _____14:45__________ 
 

2. TOTAL VOLUME PURGED: _   _79 Gallons____ 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: __Geologic/RST 2__                                WELL  NO.:     MW-09                       
 
CLIENT: USEPA                                                           DATE:        6/29/2010                                  
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   __Y_______             
 
WELL DIAMETER:     4”                            STICKUP HEIGHT:      3.5’      
 
MEASURING POINT: Top of Casing  (TOC)       
 
VAPOR READINGS: PID: BACKGROUND READING            0                  INSIDE WELL CASING: ___0_____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: __N__   SAMPLED: YES  -  NO THICKNESS: ___NA________ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:     14’                                                                 TIME MEASURED __1:30__________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:    13.5 ‘          TIME MEASURED: __1:35  ________ 
 
(C) DEPTH TO WELL BOTTOM:        __21’_______                                 TIME MEASURED: __1:30____________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING  DATE:      6/29/10         
 
PURGING METHOD:     Submersible pumps            
 
DEVICE DESCRIPTION:   Meyer and Grundfos Pump with flow through cell          
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: _0.5____ FT;   SCREEN/WELL: _11’-21’____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:      MW-09                          
 
                                DEVELOPER:    Geologic/RST 2                          DATE:      6/29/10                                
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

 25 Gallons 
removed 

with Myer Pump: 

 Then use  Grundfos  pump with Flo-thru Cell 

2:18 28 13.97 8.12 0.794 313 

2:22 30 13.95 8.07 0.794 212 

2:30 33 13.94 8.10 0.794 138 

2:40 34 14.03 8.12 0.790 116 

2:48 35 13.97 8.16 0.791 65 

2:54 37 13.95 8.18 0.793 48 

2:58 38 13.95 8.18 0.791 42 

3:00 40 13.95 8.18 0.792 44 

      

      

      

      

      

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: ____3:01___________ 
 

2. TOTAL VOLUME PURGED: ___40 Gallons________ 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: __Geologic/RST 2_____                  WELL  NO.:       MW-08                     
 
CLIENT: USEPA                                                           DATE:     6/29/2010                                     
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   _________             
 
WELL DIAMETER:       4”                          STICKUP HEIGHT:   3.5’         
 
MEASURING POINT: _Top of Casing   (TOC)___        
 
VAPOR READINGS: PID: BACKGROUND READING  0                              INSIDE WELL CASING: __0______ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: N__     SAMPLED: YES  -  NO THICKNESS: __NA_______ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:     10.2                                                                 TIME MEASURED _9:17_________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        _18.2___________                  TIME MEASURED: _9:18_____________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:       6/29/10        
 
PURGING METHOD:      Submersible Pump           
 
DEVICE DESCRIPTION:  Mayer Pump           
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: __0.5___ FT;   SCREEN/WELL: _8.2-18.2____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:         MW-08          
 
                                DEVELOPER:       Geologic/RST 2             DATE:       6/29/10                               
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

9:40 20 19.49 8.58 0.649 * 

Dry  at 20 gallons wait for recharge  

9:58 30 19:30 8.46 0.641 * 

Dry at 35 gallons wait for recharge  

Pumping 1.5 gpm     

10:14 40 19.95 8.44 0.640 * 

10:22 50 19.57 8.42 0.632 391 

11:06 80 21.75 8.33 0.655 * 

11:15 90 20.95 8.41 0.645 193 

11:25 100 20.57 8.40 0.647 174 

11:36 105 19.96 8.35 0.653 46 

11:49 110 20.24 8.36 0.656 89 

11:56 130 20.60 8.40 0.657 41 

12:09 140 20.60 8.37 0.657 72 

12:18 150 20.13 8.35 0.658 50 

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: _____12:18__________ 
 

2. TOTAL VOLUME PURGED: _150 gallons___     Depth to water average 12.4’ while pumping 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: __Geologic/RST 2__                                WELL  NO.:     MW-07                       
 
CLIENT: USEPA                                                           DATE:   6/28/10, 6/29/10                                       
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   ____Y_____             
 
WELL DIAMETER:        4”                         STICKUP HEIGHT:    3.5’        
 
MEASURING POINT: _Top of Casing___(TOC)________        
 
VAPOR READINGS: PID: BACKGROUND READING   0                             INSIDE WELL CASING: ___0_____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ____-____ 
 
NAPL LAYER OBSERVED: _N_     SAMPLED: YES  -  NO THICKNESS: _NA________ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:      10.2                                                                TIME MEASURED _10:40______ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:  9.4’                        TIME MEASURED: 10:47_____ 
 
(C) DEPTH TO WELL BOTTOM:        __19’__________                  TIME MEASURED: ______________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:       6/28 – 6/29/10        
 
PURGING METHOD:     Submersible Pump            
 
DEVICE DESCRIPTION:   Gold 10GS05422  
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: __0.5’___ FT;   SCREEN/WELL: _9-19’____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:        MW-07                        
 
                                DEVELOPER:    Geologic/RST 2               DATE:     6/28,6/29/10                                 
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

Initial Water Black and Silty No Readings  Taken 

10:51 10 18.96 8.33 0.574 * 

Dry at 11 Gallons  Wait for  Recharge 

11:00 30 19.76 8.44 0.587 * 

11:07 35 18.70 8.61 0.600 479 

Pump Stops: Broken Pump:  Replace Pump 

6/29-
7:46 

50 17.58 8.15 0.587 * 

7:56 80 17.34 8.56 0.598 220 

8:00 90 16.90 8.48 0.601 115 

8:10 100 16.89 8.46 0.598 75 

8:21 120 16.88 8.44 0.596 54 

8:35 135 16.99 8.41 0.599 24 

8:40 145 17.10 8.41 0.605 53 

8:51 150 17.14 8.44 0.606 115 

      

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: ____8:53___________ 
 

2. TOTAL VOLUME PURGED: _____150+ Gallons______  
 

 DTW average 14.3’ while pumping. 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: __Geologic/RST 2__________                                WELL  NO.:    MW-06                        
 
CLIENT: USEPA                                                                         DATE:  7/2/2010                                          
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   ____Y_____             
 
WELL DIAMETER:   4”                              STICKUP HEIGHT:     3.5’       
 
MEASURING POINT: _Top of Casing (TOC)_______________        
 
VAPOR READINGS: PID: BACKGROUND READING           0                   INSIDE WELL CASING: __0_____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: _N___  SAMPLED: YES  -  NO THICKNESS: ___NA________ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:    10.2’                                                                  TIME MEASURED __8:00__________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        __17’__________                   TIME MEASURED: __8:00________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:     7/2/2010          
 
PURGING METHOD:    Submersible pump             
 
DEVICE DESCRIPTION:  Myer pump and Grundfos pump with flow through cell           
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: __0.5___ FT;   SCREEN/WELL: _7 – 17’____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:    MW-06                            
 
                                DEVELOPER:    Geologic                   DATE:     7/2/2010                                 
 
 

 
TIME 

GALLONS 

REMOVED 

 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

 
 

 
 

 15 Gallons 
Removed 

with Myer  Pump   

Initial 15 19.83 8.11 0.533 *   

8:30 20 20.26 8.54 0.556 *   

8:40 25 19.61 8.55 0.571 486   

8:45 30 19.42 8.55 0.574 177   

8:58 35 19.35 8.53 0.571 163   

9:09 40 19.40 8.54 0.576 228   

9:20 45 19.50 8.49 0.579 63   

9:30 50 19.45 8.52 0.581 60   

Increase flow slightly and clean out flow through cell 

9:48 60 19.33 8.52 0.579 45   

9:59 65 19.35 8.47 0.579 32   

10:10 70 19.35 8.42 0.580 29   

        

        

        

        

        

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: ___10:11____________ 
 

2. TOTAL VOLUME PURGED: ___70 Gallons________ 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: __Geologic/RST 2___                                WELL  NO.:      MW-05                      
 
CLIENT: USEPA                                                                          DATE:  6/30/2010                                          
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   __Y_______             
 
WELL DIAMETER:       4”                          STICKUP HEIGHT:   3.5’         
 
MEASURING POINT: _Top of Casing__(TOC)_____________        
 
VAPOR READINGS: PID: BACKGROUND READING    0                          INSIDE WELL CASING: ___0_____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: _N___   SAMPLED: YES  -  NO THICKNESS: ___NA________ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:    11.0’                                                                  TIME MEASURED _8:35___________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:   10.7’                      TIME MEASURED: ___8:36________ 
 
(C) DEPTH TO WELL BOTTOM:        ____18.4’________                   TIME MEASURED: __8:35_________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:      6/30/2010         
 
PURGING METHOD:    Submersible pump             
 
DEVICE DESCRIPTION:    Myers pump and Grundfos pump with flow through cell         
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: ___0.5’__ FT;   SCREEN/WELL: _8.4 – 18.4’____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:     MW-05                           
 
                                DEVELOPER:     Geologic/RST 2              DATE:      6/30/2010                               
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

 28 Gallons 
Removed 

with Myers Pump 

Initial 28 14.64 8.19 0.762 * 

9:22 33 14.39 8.24 0.764 * 

9:28 38 14.22 8.18 0.760 148 

9:44 55 14.34 8.20 0.760 12.9 

9:51 57 14.49 8.16 0.757 11.1 

9:55 60 14.67 8.19 0.757 9.6 

10:05 65 14.61 8.07 0.755 9.3 

10:11 70 14.62 8.18 0.755 9.2 

      

      

      

      

      

      

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: __ _10:14______ 
 

2. TOTAL VOLUME PURGED: _____70_Gallons___ 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: _Geologic/RST 2____                 WELL  NO.:      MW-04                      
 
CLIENT: USEPA                                                           DATE:             6/29-6/30/10 
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   __Y_______             
 
WELL DIAMETER:    4”                             STICKUP HEIGHT:    3.5’        
 
MEASURING POINT: _Top of Casing_(TOC) 
 
VAPOR READINGS: PID: BACKGROUND READING     0                         INSIDE WELL CASING: ____0____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: __N__   SAMPLED: YES  -  NO THICKNESS: __NA_______ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:     11.1’                                                                 TIME MEASURED __3:23__________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        ____18.7’________                           TIME MEASURED: ____3:23__________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING  DATE:   6/29-30/10            
 
PURGING METHOD:    Submersible Pumps             
 
DEVICE DESCRIPTION:   Myer pump and Grundfos Pump with flow through cell          
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: __0.5’___ FT;   SCREEN/WELL: __8.7-18.7___ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:         MW-04                       
 
                                DEVELOPER:   Geologic/RST 2                             DATE:       6/29-6/30/10                               
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

Purge 28 Gallons with Myer Pump Then use 
Grundfos  

6/30/10 

7:42 

32 13.35 8.20 0.599 124 

7:53 42 13.41 8.2 0.600 72 

7:58 47 13.32 8.19 0.603 69 

8:10 51 13.42 8.15 0.604 47 

8:14 53 13.42 8.12 0.605 39 

8:19 55 13.56 8.12 0.603 40 

      

      

      

      

      

      

      

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: _____8:20__________ 
 

2. TOTAL VOLUME PURGED: ___55 gallons________ 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY:  Geologic/RST 2                                        WELL  NO.:         MW-03                   
 
CLIENT: USEPA                                                            DATE:          6/25/2010                                
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   ___Y______             
 
WELL DIAMETER:     4”                            STICKUP HEIGHT:    3.5’        
 
MEASURING POINT: __Top Of Casing  (TOC)____________        
 
VAPOR READINGS: PID: BACKGROUND READING        0                      INSIDE WELL CASING: ___0_____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: _N___  SAMPLED:   -  NO THICKNESS: ____-_______ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:    12.85’                                                                 TIME MEASURED ___0815_________ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        __19.7’_________                             TIME MEASURED: __0815____________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:       6/25/10        
 
PURGING METHOD:     Submersible Pump            
 
DEVICE DESCRIPTION:      Gold Pump        
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: _0.5____ FT;   SCREEN/WELL: __9.7 – 19.7’___ FT;   
 
ONE WELL VOLUME = 4.4 GALLONS 
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:              MW-03                  
 
                                DEVELOPER:    Geologic/RST 2                   DATE:                   6/25/2010                   
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

10:05 5 18.31 7.73 0.775 * 

Dry at 11 Gallons. Wait for   recharge  

Water Is  Black and full Of  Silt 

10:26 12 21.13 7.51 0.729 * 

10:30 20 19.8 7.45 0.708 * 

10:34 30 19.70 7.45 0.703 156 

10:45 32 23.56 7.78 0.711 * 

10:53 45 20.13 7.73 0.673 * 

10:58 50 21.25 7.72 0.661 * 

11:07 55 21.87 7.50 0.648 * 

11:12 60 20.61 7.61 0.667 741 

11:16 70 19.33 7.83 0.698 339 

11:20 75 20.72 7.82 0.681 408 

11:23 80 19.28 7.88 0.701 160 

11:26 90 19.28 7.85 0.706 90 

11:32 95 19.70 7.83 0.703 143 

11:38 100 19.69 7.87 0.698 141 

11:46 110 19.91 7.91 0.698 75 

11:52 115 19.95 7.90 0.699 97 

11:58 125 19.75 7.90 0.685 134 

12:03 135 19.52 7.12 0.700 60 

12:08 140 19.70 7.88 0.700 109 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 



 

 3

12:15 145 19.81 8.02 0.697 93 

12:20 150 19.43 8.12 0.702 270 

   
 
 

 
 

 
 

 
^Pump 
Moved  

Turbidity did not drop below 50 NTU after removing 150 gallons, which is 33.7 
well volumes. 

      
   

  
   

 
 

   

   

   

  
   

 
 

  
   

 
 

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: ____12:20___________ 
 

2. TOTAL VOLUME PURGED: ______150 Gallons_____ 
 

 



 

 1

MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: _Geologic/RST 2_____                                WELL  NO.:    MW-02                        
 
CLIENT: USEPA                                                                          DATE: 6/30/2010                                          
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   ___Y______             
 
WELL DIAMETER:          4”                       STICKUP HEIGHT:       3.5’     
 
MEASURING POINT: ___Top of Casing_(TOC)____________        
 
VAPOR READINGS: PID: BACKGROUND READING    0                          INSIDE WELL CASING: ___0_____ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: __N__   SAMPLED: YES  -  NO THICKNESS: ____NA_______ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:     13.2’                                                                 TIME MEASURED ___10:35______ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        __19.80__________                  TIME MEASURED: ___10:35_ _____ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:      6/30/2010         
 
PURGING METHOD:    Submersible Pump             
 
DEVICE DESCRIPTION:    Myers pump and Grundfos pump with flow through cell         
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: ___0.5__ FT;   SCREEN/WELL: _9.8 – 10.8’____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:       MW-2                       
 
                                DEVELOPER:      Geologic/RST 2             DATE:       6/30/2010                               
 
 

 
TIME 

GALLONS 

REMOVED 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

 32 Gallons 
Removed 

with Meyers Pump 

Initial 32 22.8 8.14 0.719 * 

11:25 37 15.81 8.20 0.801 396 

11:35 47 15.38 8.23 0.804 41.5 

11:41 52 15.25 8.23 0.804 25.9 

11:47 58 15.15 8.31 0.804 37 

11:52 63 15.24 8.30 0.803 22.1 

11:58 68 15.16 8.30 0.830 15.5 

12:01 70 15.13 8.30 0.804 15.4 

      

      

      

      

      

      

      

      

      

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: ____12:02___________ 
 

2. TOTAL VOLUME PURGED: ______70 Gallons_____ 
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MONITORING WELL DEVELOPMENT LOG 
 

 
 
COMPANY: __Geologic/RST 2__________                   WELL  NO.:   MW-01                         
 
CLIENT: USEPA                                                                          DATE:  7/1/2010                                          
 
SITE: Consolidated Iron                                               
 
ADDRESS: 1 Washington Street 
 

      Newburgh,  NY 
 
 

WELL  OBSERVATIONS 
 

WELL CASING AND LID:                                                             LOCKED:   ___Y______             
 
WELL DIAMETER:    4”                             STICKUP HEIGHT:      3.5’      
 
MEASURING POINT: _Top of Casing (TOC)_______________        
 
VAPOR READINGS: PID: BACKGROUND READING      0                        INSIDE WELL CASING: __226______ 
 

FID: BACKGROUND READING                                INSIDE WELL CASING: ________ 
 
NAPL LAYER OBSERVED: _N___  SAMPLED: YES  -  NO THICKNESS: ___NA________ INCHES 
 
 

GROUNDWATER  LEVEL  INFORMATION 
 
MEASURED - RECORDED PREVIOUSLY 
 
(A) DEPTH TO WATER:  15.8’                                                                    TIME MEASURED __10:54_______ 
 
(B) DEPTH TO WATER WITH PUMP IN THE WELL:                             TIME MEASURED: ______________ 
 
(C) DEPTH TO WELL BOTTOM:        __22.5’__________                  TIME MEASURED: _10:54________ 
 
 

PURGING  AND  WATER  PARAMETERS  INFORMATION 
 
PURGING DATE:   7/1/2010            
 
PURGING METHOD:      Submersible pump           
 
DEVICE DESCRIPTION:  Myer pump and Grundfos pump with flow through cell           
 
PUMP/BAILER INTAKE DEPTH: TOP  - BOTTOM: __0.5’___ FT;   SCREEN/WELL: _12.5 – 22.5’____ FT;   
 
WATER SURFACE:                
 
PURGED WATER:                  
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MONITORING WELL DEVELOPMENT LOG (CONTINUED) 

 
                                SITE: Consolidated Iron                     WELL NO.:    MW-01                            
 
                                DEVELOPER:    Geologic/RST 2                            DATE:     7/1/2010                                 
 
 

 
TIME 

GALLONS 

REMOVED 

 
TEMPERATURE 

(oC) 

 
pH 

CONDUCTIVITY 
(mS/cm) 

TURBIDITY 

(NTU) 

 
 

 
 

 10 Gallons 
Removed 

with Myer  Pump   

12:08 11 25.89 7.67 0.678 541   

12:12 12 24.79 7.46 0.624 531   

12:19 13 24.11 7.55 0.616 438   

12:28 14 23.74 7.63 0.610 282   

12:39 15 23.75 7.72 0.592 193   

12:52 16 23.30 7.80 0.590 129   

12:58 17 23.07 7.84 0.587 72   

13:01 18 22.85 7.85 0.582 69   

13:12 19 22.66 7.88 0.586 53   

13:19 20 22.77 7.89 0.586 48   

13:26 21 22.65 7.89 0.588 50   

13:33 22 22.75 0.790 0.583 48   

        

Well has very slow recharge rate.  Pumped at 500 ml/min with water @ 18.60’.  Slow rate influenced 
temperature readings and are not representative of groundwater temperature.  226 units organic vapor 
headspace recorded in well. 

        

        

        

* None recorded due to measurement being off scale. 
 

1. STOPPED PURGING AT: ____13:34______ 
 

2. TOTAL VOLUME PURGED: ____22 Gallons_____ 
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GROUND WATER FORUM ISSUE PAPER

BACKGROUND
The Ground Water, Federal Facilities and Engineering

Forums were established by professionals from the

United States Environmental Protection Agency

(USEPA) in the ten Regional Offices. The Forums are

committed to the identification and resolution of

scientific, technical, and engineering issues impacting

the remediation of Superfund and RCRA sites. The

Forums are supported by and advise OSWER’s

Technical Support Project, which has established

Technical Support Centers in laboratories operated by

the Office of Research and Development (ORD),

Office of Radiation Programs, and the Environmental

Response Team. The Centers work closely with the

Forums providing state-of-the-science technical

assistance to USEPA project managers.

This document provides sampling guidelines primarily

for ground-water monitoring wells that have a screen

or open interval with a length of ten feet or less and

which can accept a sampling device. Procedures that

minimize disturbance to the aquifer will yield the most

representative ground-water samples. This document

provides a summary of current and/or recommended

ground-water sampling procedures. This document

was developed by the Superfund/RCRA Ground Water

Forum and incorporates comments from ORD,

Regional Superfund hydrogeologists and others.

These guidelines are applicable to the majority of

sites, but are not intended to replace or supersede

regional and/or project-specific sampling plans. These

guidelines are intended to assist in developing sam-

pling plans using the project-specific goals and objec-

tives. However, unusual and/or site-specific circum-

stances may require approaches other than those

specified in this document. In these instances, the

appropriate Regional hydrologists/geologists should

be contacted to establish alternative protocols.
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INTRODUCTION
The goal of ground-water sampling is to collect

samples that are “representative” of in-situ ground-

water conditions and to minimize changes in ground-

water chemistry during sample collection and han-

dling. Experience has shown that ground-water

sample collection and handling procedures can be a

source of variability in water-quality concentrations

due to differences in sampling personnel, sampling

procedures, and equipment (U.S. Environmental

Protection Agency, 1995).

Several different ground-water sampling procedures

can be used, which vary primarily through the criteria

used to determine when a sample is representative of

ground-water conditions. No single method or proce-

dure is universally applicable to all types of ground-

water-sampling programs; therefore, consideration

should be given to a variety of factors when

determining which method is best suited to site-

specific conditions. These site-specific conditions

include sampling objectives, equipment availability,

site location, and physical constraints. This paper will

discuss each of these conditions and how they may

contribute to the decision in choosing the appropriate

sampling methodology and equipment to be used

during ground-water sampling.

This paper focuses on ground-water sampling proce-

dures for monitoring wells only where separate, free-

phase, Non-Aqueous Phase Liquids (NAPLs) are not

present in the monitoring well. Residential and/or

municipal-production wells where special sampling

procedures and considerations need to be imple-

mented are not discussed in this document. The

recommendations made in this paper are based on

findings presented in the current literature, and will be

subject to revision as the understanding of ground-

water-sampling procedures increases.
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SAMPLING OBJECTIVES
The objective of a good sampling program should be

the collection of a “representative” sample of the

current ground-water conditions over a known or

specified volume of aquifer. Ideally to meet this

objective, sampling equipment, sampling method,

monitoring well construction, monitoring well

operation and maintenance, and sample handling

procedures should not alter the chemistry of the

sample. A sample that is obtained from a poorly

constructed well, or using improper sampling equip-

ment, or using poor sampling techniques, or which

has been preserved improperly, can bias the sampling

results. Unrepresentative samples can lead to

misinterpretations of ground-water-quality data.

Generally, the costs of obtaining representative

ground-water samples are insignificant when

compared to potential remedial responses that may

be implemented based on erroneous data or when

considering the overall monitoring program costs over

the life of the program (Nielson, 1991).

The data quality objectives (DQOs) of the sampling

program should be thoroughly developed, presented

and understood by all parties involved. To develop the

DQOs, the purpose of the sampling effort and data

use(s) should be clearly defined. The sampling

guidelines presented here can be used for a variety of

monitoring programs, these include site assessment,

contaminant detection, site characterization,

remediation, corrective action and compliance

monitoring.

For example DQOs for a site characterization

sampling effort might vary from those of a remediation

monitoring sampling effort. This difference could be in

how much of the screen interval should be sampled. A

site characterization objective may be to collect a

sample that represents a composite of the entire (or

as close as is possible) screened interval of the

monitoring well. On the other hand, the monitoring

objective of a remediation monitoring program may be

to obtain a sample that represents a specific portion of

the screened interval.

Additionally, the site characterization may require

analyses for a broad suite of contaminants, whereas,

the remediation monitoring program may require

fewer contaminants to be sampled. These differences

may dictate the type of sampling equipment used, the

type of information collected, and the sampling

protocol.

In order to develop applicable DQOs, a site concep-

tual model should be developed. The site conceptual

model should be a dynamic model which is constantly

revised as new information is collected and pro-

cessed. The conceptual model, as it applies to the

DQOs, should focus on contaminant fate and trans-

port processes, such as contaminant pathways, how

the geologic materials control the contaminant path-

ways (depositional environments, geologic structure,

lithology, etc.), types of contaminants present (i.e.,

hydrophobic versus hydrophilic), and the processes

that influence concentrations of the contaminants

present such as dilution, biodegradation, and disper-

sion. The detail of the conceptual model will depend

greatly on the availability of information, such as the

number of borings and monitoring wells and the

amount of existing analytical data. Clearly, a site that

is being investigated for the first time will have a much

simpler conceptual model compared to a site that has

had a Remedial Investigation, Feasibility Study, and

Remedial Design, (or, within the RCRA Program, a

RCRA Facility Assessment, a RCRA Facility Investiga-

tion, and a Corrective Measures Study), and is cur-

rently in remediation/corrective action monitoring.

Specific parameters that a conceptual model should

describe that may impact the design of a ground-

water-sampling program include:

a) The thickness, lateral extent, vertical and

horizontal flow direction, and hydraulic con-

ductivity contrasts of the geologic materials

controlling contaminant transport from the site

(thick units versus thin beds versus fractures,

etc.)

b) The types of contaminants to be sampled

(volatile organic compounds, semi-volatile

organic compounds, metals, etc.) and factors

that could bias sampling results (turbidity for

metals, co-solvation effects on PCBs, etc.)

c) Lateral and vertical distribution of contami-

nation (contaminants distributed throughout an

entire unit being monitored versus localized

distribution controlled by small scale features,

etc.)
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Vertical aquifer characterization is strongly recom-

mended prior to the completion of a ground-water

monitoring well installation program. A detailed vertical

aquifer characterization program should include field

characterization of hydraulic conductivities, determi-

nation of vertical and horizontal flow directions, as-

sessment of lithologic and geologic variations, and

determination of vertical and horizontal contaminant

distributions. The successful aquifer characterization

program provides detailed information to guide the

technical and cost-effective placement, vertically and

areally, of monitoring wells.

INFORMATION NEEDED PRIOR TO SAMPLING
To ensure appropriate methodology and expedient

collection of water-quality samples, information is

needed before a sample is collected. Some

information should be obtained prior to the start of

field activities such as well condition, construction,

water-level information, contaminant types and con-

centrations, and direction(s) of ground-water flow.

Field measurements, such as depth to water and total

well depth will be needed prior to purging. Before

commencement of all field activities, the field health

and safety plan should be consulted under the

direction of the site health and safety officer.

BACKGROUND DATA

Well construction and maintenance information are

needed to better plan the sampling program, optimize

personnel, and obtain more representative samples.

Prior to field activities, personnel should have specific

information including well casing diameter, borehole

diameter, casing material, lock number and keys,

physical access to wells, and length of and depth to

well screen. The diameter of each well casing is used

to select the correct equipment and technique for

purging and sampling the well. A site map with pos-

sible physical barriers and description of access is

necessary to allow for the selection of proper equip-

ment based on several factors, such as portability,

ease of repair, power sources, containment of purge

water, and well accessibility. The length and depth of

each well screen and depth to water is important

when placing a sampling device’s intake at the proper

depth for purging and sampling and for choosing a

sampling device. Well development information is

needed to ensure that purging and sampling rates will

not exceed well development extraction rates. Previ-

ous sampling information should be provided and

evaluated to determine the nature and concentrations

of expected contaminants. This will be useful in

determining the appropriate sampling method and

quality assurance/quality control (QA/QC) samples

(for example, field duplicates, equipment blanks, trip

blanks). Attachment 1 is an example of a sampling

checklist for field personnel. This information should

be kept in the field for easy access during sampling

activities.

When evaluating previous sampling information,

consideration should be given to the amount of time

that has expired between the last sampling effort and

the planned sampling effort. If this time exceeds one

year, the need for redevelopment of the monitoring

wells should be evaluated. The necessity of redevel-

opment can be evaluated by measuring constructed

depth compared to the measured depth. If the depth

measurement indicates siltation of the monitoring well

screen, or evidence exists that the well screen is

clogged, the well should be redeveloped prior to

sampling. The assessment of the condition of the

monitoring wells should be completed several weeks

prior to sampling activities in order to allow the proper

recovery of the developed wells. This is especially

important in wells where prior sampling has indicated

high turbidity. The time for a well to re-stabilize after

development is dependent on site-specific geology

and should be specified in the site sampling plan. The

development method, if necessary, should be consis-

tent with the sampling objectives, best technical

criteria and USEPA guidelines (Aller et al., 1991;

Izraeli et al., 1992; Lapham et al., 1997).

REFERENCE POINT

Each well should be clearly marked with a well identi-

fier on the outside and inside of the well casing.

Additionally, each well should have a permanent,

easily identified reference point from which all depth

measurements are taken. The reference point (the top

of the inner casing, outer casing, or security/protec-

tive casing) should remain constant through all mea-

surements, should be clearly marked on the casing

and its description recorded. Whenever possible, the

inner casing is recommended as a reference point,

because of the general instability of outer casings due

to frost heaving, vehicular damage, and other phe-

nomena which could cause movement of casings.

The elevation of this reference point should be known

and clearly marked at the well site (Nielson, 1991).
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This reference point should also have a known latitude

and longitude that are consistent with the Regional

and National Minimum Data Elements requirements.

The elevation of the reference point should be sur-

veyed relative to Mean Sea Level (MSL) using the

NAVD 88 datum.

TOTAL WELL DEPTH

The depth of the well is required to calculate the

volume of standing water in the well and to document

the amount of siltation that may have occurred.

Moreover, measuring the depth to the bottom of a well

provides checks for casing integrity and for siltation of

the well screen. Corrosion can cause leaking or

collapse of the well casing, which could lead to erro-

neous or misleading water-level measurements.

Corrosion, silting, and biofouling can clog well

screens and result in a sluggish response or no

response to water-level changes, as well as changes

in ground-water chemistry. Well redevelopment or

replacement may be needed to ensure accurate

collection of a representative water-quality sample.

Total well depths should be measured and properly

recorded to the nearest one-tenth of a foot using a

steel tape with a weight attached. The steel tape

should be decontaminated before use in another well

according to the site specific protocols. A concern is

that when the steel tape and weight hit the bottom of

the well, sediment present on the bottom of a well

may be stirred up, thus increasing turbidity which will

affect the sampling results. The frequency of total well

depth measurements varies, with no consensus for all

hydrogeologic conditions. The United States Geologi-

cal Survey (USGS) recommends a minimum of once

a year (Lapham et al., 1997). USEPA also recom-

mended one measurement per year (Barcelona et al.,

1985) but later recommended a total well depth be

taken every time a water-quality is collected or a

water-level reading taken (Aller et al., 1991). There-

fore, when possible, the total depth measurements

should be taken following the completion of sampling

(Puls and Barcelona, 1996). When total-well-depth

measurements are needed prior to sampling, as

much time as possible should be allowed prior to

sampling, such as a minimum of 24 hours. The weight

of electric tapes are generally too light to determine

accurate total well depth. If the total well depth  is

greater than 200 feet, stretching of the tape must be

taken into consideration.

DEPTH TO WATER

All water levels should be measured from the refer-

ence point by the use of a weighted steel tape and

chalk or an electric tape (a detailed discussion of the

pros and cons of the different water level devices is

provided in Thornhill, 1989). The steel tape is a more

accurate method to take water levels, and is recom-

mended where shallow flow gradients (less than 0.05

foot/feet or 0.015 meter/meters) or deep wells are

encountered. However, in those cases where large

flow gradients or large fluctuations in water levels are

expected, a calibrated electric tape is acceptable. The

water level is calculated using the well’s reference

point minus the measured depth to water. At depths

approximately greater than 200 feet, the water-level-

measuring device should be chosen carefully, as

some devices may have measurable stretching.

The depth-to-water measurement must be made in all

wells to be sampled prior to activities in any single

well which may change the water level, such as

bailing, pumping, and hydraulic testing. All readings

are to be recorded to the nearest one-hundredth of a

foot.

The time and date of the measurement, point of

reference, measurement method, depth-to-water level

measurement, and any calculations should be prop-

erly recorded. In addition, any known, outside influ-

ences (such as tidal cycles, nearby pumping effects,

major barometric changes) that may affect water

levels should be noted.

GROUND-WATER SAMPLING METHODS
The ground-water sampling methods to be employed

should be dependent on site-specific conditions and

requirements, such as data-quality objectives and well

accessibility. Ground-water sampling methods vary

based on the type of device used, the position of the

sampler intake, the purge criteria used, and the

composition of the ground water to be sampled (e.g.,

turbid, containing high volatile organics, etc.). All

sampling methods and equipment should be clearly

documented, including purge criteria, field readings,

etc. Examples of appropriate documentation are

provided in Attachment 2 of this document and Ap-

pendix E of the U.S. Environmental Protection Agency,

1995 document.
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The water in the screen and filter pack is generally in a

constant state of natural flux as ground water passes

in and out of the well. However, water above the

screened section remains relatively isolated and

become stagnant. Stagnant water is subject to physio-

chemical changes and may contain foreign material,

which can be introduced from the surface or during

well construction, resulting in non-representative

sample data. To safeguard against collecting a

sample biased by stagnant water, specific well-

purging guidelines and techniques should be fol-

lowed.

A non-representative sample also can result from

excessive pumping of the monitoring well. Stratifica-

tion of the contaminant concentrations in the aquifer

may occur, or heavier-than-water compounds may

sink to the lower portions of the aquifer. Excessive

pumping can dilute or increase the contaminant

concentrations from what is representative of the

sampling point.

PURGING AND SAMPLING DEVICES

The device used to purge and sample a well depends

on the inner casing diameter, depth to water, volume

of water in the well, accessibility of the well, and types

of contaminants to be sampled. The types of equip-

ment available for ground-water sampling include

hand-operated or motor-driven suction pumps, peri-

staltic pumps, positive displacement pumps, sub-

mersible pumps, various in-situ devices and bailers

made of various materials, such as PVC, stainless

steel and Teflon®. Some of these devices may cause

volatilization and produce high pressure differentials,

which could result in variability in the results of pH,

dissolved oxygen concentrations, oxidation-reduction

potential, specific electrical conductance, and concen-

trations of metals, volatile organics and dissolved

gases. Therefore, the device chosen for well purging

and sampling should be evaluated for the possible

effects it may have on the chemical and physical

analyses. In addition, the types of contaminants,

detection levels, and levels of concern as described

by the site DQOs should be consulted prior to the

selection of a sampling device. The same device used

for purging the monitoring well should be used for

sampling to minimize agitation of the water column

(which can increase turbidity, increase volatilization,

and increase oxygen in the water).

In general, the device used for purging and sampling

should not change geochemical and physical param-

eters and/or should not increase turbidity. For this

reason, low-flow submersible or positive-displacement

pumps that can control flow rates are recommended

for purging wells. Dedicated sampling systems are

greatly preferred since they avoid the need for decon-

tamination of equipment and minimize turbulence in

the well. If a sampling pump is used, the pump should

be lowered into the well as slowly as possible and

allowed to sit as long as possible, before pumping

commences. This will minimize turbidity and volatiliza-

tion within the well.

Sampling devices (bladders, pumps, bailers, and

tubing) should be constructed of stainless steel,

Teflon®, glass, and other inert materials to reduce the

chance of these materials altering the ground water in

areas where concentrations of the site contaminants

are expected to be near detection limits. The sample

tubing thickness should be maximized and the tubing

length should be minimized so that the loss of con-

taminants through the tubing walls may be reduced

and the rate of stabilization of ground-water param-

eters is maximized. The tendency of organics to sorb

into and out of many materials makes the appropriate

selection of sample tubing materials critical for these

trace analyses (Pohlmann and Alduino, 1992; Parker

and Ranney, 1998). Existing Superfund and RCRA

guidance suggest appropriate compatible materials

(U.S. Environmental Protection Agency, 1992). Spe-

cial material considerations are important when

sampling for non-routine analyses, such as age-

dating and biological constituents.

Preferably, wells should be purged and sampled using

a positive-displacement pump or a low-flow submers-

ible pump with variable controlled flow rates and

constructed of chemically inert materials. If a pump

cannot be used because the recovery rate is so slow

(less than 0.03 to 0.05 gallons per minute or 100 to

200 milliliters per minute) and the volume of the water

to be removed is minimal (less than 5 feet (1.6

meters) of water), then a bailer with a double check

valve and bottom-emptying device with a control-flow

check valve may be used to obtain the samples.

Otherwise, a bailer should not be used when sampling

for volatile organics because of the potential bias

introduced during sampling (Pohlmann, et al., 1990;

Yeskis, et al., 1988; Tai, et al., 1991). A peristaltic
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pump also may be used under these conditions,

unless the bias by a negative pressure may impact

the contaminant concentrations of concern (generally

at depths greater than 15 to 20 feet (4.5 to 6 meters)

of lift). Bailers should also be avoided when sampling

for metals due to increased turbidity that occurs during

the deployment of the bailer, which may bias inorganic

and strongly hydrophobic parameters. Dedicated

sampling pumps are recommended for metals sam-

pling because the pumps avoid the generation of

turbidity from frequent sampler deployment (Puls et

al., 1992). A number of alternate sampling devices are

becoming available, including passive diffusion sam-

plers (Vroblesky and Hyde, 1997; Vroblesky, 2001a

and b) and other in-situ sampling devices. These

devices may be particularly useful to sampling low-

permeability geologic materials, assuming the device

is made of materials compatible with the analytical

parameters, meet DQOs, and have been properly

evaluated. However, the site investigator should

ensure the diffusion membrane materials are selected

for the contaminants of concern (COCs) present at

the site. Comparison tests with an approved sampling

method and diffusion samplers should be completed

to confirm that the method is suitable for the site.

POSITION OF SAMPLE INTAKE

Essentially there are two positions for placement of

the sample pump intake, within the screen and above

the screen. Each of the positions offers advantages

and disadvantages with respect to the portion of the

well screen sampled, data reproducibility and potential

purge volumes.

When the sampling pump intake is set above the well

screen, the pump generally is set just below the water

level in the well. The sampling pump then is pumped

until a purge criterion is reached (commonly either

stabilization of purge parameters or a set number of

well volumes). If the distance between the water level

and the top of the screen is long, there is concern that

the water will be altered geochemically as it flows

along the riser pipe, as water flows between the well

screen and the sampling pump intake. This is espe-

cially a concern if the riser pipe is made of similar

material as the COC (such as a stainless steel riser

with nickel as a COC, or PVC with organics as a

COC). Keely and Boateng (1987) suggested that to

minimize this potential influence, the sample pump be

lowered gradually while purging, so that at the time of

the sampling the pump intake is just above the screen.

This would minimize contact time between the ground

water and the well construction materials while sam-

pling, as well as ensure the evacuation of the stagnant

water above the screen.

With the final location of the sampling pump intake

just above the well screen, the sample results may be

more reproducible than those collected by positioning

the pump intake within the well screen. Results may

be more reproducible because the sampler can

ensure that the ground water is moving into the well

with the same portions of the aquifer being sampled

each time assuming the same pump rate. If the pump

is placed into different portions of the screen each

time, different portions of the aquifer may be sampled.

Of course, this can be avoided by the use of dedi-

cated, permanently installed equipment. Additionally,

the placement of the pump at the same vertical

position within the screen can be ensured by the use

of calibrated sampling pump hose, sounding with a

weighted tape, or using a pre-measured hose.

The placement of the pump above the screen does

not guarantee the water-quality sample represents the

entire well screen length. Any bias in the pump place-

ment will be consistently towards the top of the well

screen and/or to the zone of highest hydraulic conduc-

tivity. Another possible disadvantage, or advantage,

depending on the DQOs, of the placement of the

pump above the well screen is that the sample may

represent a composite of water quality over the well

screen. This may result in dilution of a portion of the

screen that is in a contaminated portion of an aquifer

with another portion that is in an uncontaminated

portion of the aquifer. However, shorter well screens

would minimize this concern.

When the pump intake is positioned within the well

screen, its location is recommended to be opposite

the most contaminated zone in the well screen inter-

val. This method is known as the low-flow, low-stress,

micropurge, millipurge, or minimal drawdown method.

The well is then purged with a minimal drawdown

(usually 0.33 feet (0.1 meters) based on Puls and

Barcelona, 1996) until selected water-quality-indicator

parameters have stabilized. Use of this method may

result in the vertical portion of the sampled aquifer

being smaller than the well screen length. This

method is applicable primarily for short well-screen
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lengths (less than 5 feet (1.6 meters)) to better char-

acterize the vertical distribution of contaminants (Puls

and Barcelona, 1996). This method should not be

used with well-screen lengths greater than 10 feet (3

meters). By using this method, the volume of purge

water can be reduced, sometimes significantly, over

other purging methods.

However, two potential disadvantages of this method

exist. The first potential disadvantage may involve the

lower reproducibility of the sampling results. The

position of the sampling pump intake may vary be-

tween sampling rounds (unless adequate precautions

are taken to lower the pump into the exact position in

previous sampling rounds, or a dedicated system is

used), which can result in potentially different zones

within the aquifer being sampled. This potential

problem can be overcome by using dedicated sam-

pling pumps and the problem may be minimized by

the use of short well screens. The second potential

disadvantage, or advantage, depending on the DQOs,

may be that the sample which is collected may be

taken from a small portion of the aquifer volume.

PURGE CRITERIA

“Low-Stress Approach”

The first method for purging a well, known as the low-

stress approach, requires the use of a variable-speed,

low-flow sampling pump. This method offers the

advantage that the amount of water to be container-

ized, treated, or stored will be minimized. The

low-stress method is based on the assumption that

pumping at a low rate within the screened zone will

not draw stagnant water down, as long as drawdown

is minimized during pumping. Drawdown should not

exceed 0.33 feet (0.1 meters) (Puls and Barcelona,

1996). The pump is turned on at a low flow rate

approximating the estimated recovery rate (based on

the drawdown within the monitoring well during sam-

pling). This method requires the location of the pump

intake to be within the saturated-screened interval

during purging and sampling. The water-quality-

indicator parameters (purge parameters), pH, specific

electrical conductance, dissolved oxygen concentra-

tion, oxidation-reduction potential, temperature and

turbidity, are monitored at specific intervals. The

specific intervals will depend on the volume within the

tubing (include pump and flow-through cell volumes),

pump rate and drawdown; commonly every three to

five minutes. These parameters should be recorded

after a minimum of one tubing volume (include pump

and flow-through-cell volumes) has been purged from

the well. These water-quality-indicator parameters

should be collected by a method or device which

prevents air from contacting the sample prior to the

reading, such as a flow-through cell (Barcelona et al.,

1985; Garske and Schock, 1986; Wilde et al., 1998).

Once three successive readings of the water-quality-

indicator parameters provided in Table 1 have stabi-

lized, the sampling may begin. The water-quality-

indicator parameters that are recommended include

pH and temperature, but these are generally insensi-

tive to indicate completion of purging since they tend

to stabilize rapidly (Puls and Barcelona, 1996).

Oxidation-reduction potential may not always be an

appropriate stabilization parameter, and will depend

on site-specific conditions. However, readings should

be recorded because of its value as a double check

for oxidizing conditions, and for some fate and trans-

port issues. When possible, especially when sampling

for contaminants that may be biased by the presence

of turbidity, the turbidity reading is desired to stabilize

at a value below 10 Nephelometric Turbidity Units

(NTUs). For final dissolved oxygen measurements, if

the readings are less than 1 milligram per liter, they

should be collected with the spectrophotometric

method (Wilde et al., 1998, Wilkin et al., 2001),

colorimetric or Winkler titration (Wilkin et al., 2001).

All of these water-quality-indicator parameters should

be evaluated against the specifications of the

accuracy and resolution of the instruments used.

During purging, water-level measurements must be

taken regularly at 30-second to five-minute intervals

(depending on the hydraulic conductivity of the

aquifer, diameter of the well, and pumping rate) to

document the amount of drawdown during purging.

The water-level measurements will allow the sampler

to control pumping rates to minimize drawdown in

the well.

“Well-Volume Approach”

The second method for purging wells is based on

proper purging of the stagnant water above the

screened interval and the stabilization of water-

quality-indicator parameters prior to sampling. Several

considerations in this method need to be evaluated

before purging. For monitoring wells where the water

level is above the screens, the pump should be set
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near the top of the water column, and slowly lowered

during the purging process. For water

columns within the well screen, the pump should be

set at a sufficient depth below the water level where

drawdown during pumping does not allow air to enter

the pump. The pump should not be allowed to touch

or draw sediments from the bottom of the well, espe-

cially when sampling for parameters that may be

impacted by turbidity. The well-purging rate should not

be great enough to produce excessive turbulence in

the well, commonly no greater than one gallon per

minute (3.8 liters per minute) in a 2-inch well. The

pump rate during sampling should produce a smooth,

constant (laminar) flow rate, and should not produce

turbulence during the filling of bottles. As a result, the

expected flow rate for most wells will be less than one

gallon per minute (3.8 liter per minute), with expected

flow rates of about one-quarter gallon per minute (500

milliliter per minute).

The stabilization criteria for a “well-volume approach”

may be based on the stabilization of water-quality-

indicator parameters or on a pre-determined well

volume. Various research indicates that purging

criteria based on water-quality-indicator parameter

stabilization may not always correlate to stabilization

of other parameters, such as volatile organic com-

pounds (Gibs and Imbrigiotta, 1990; Puls et al., 1990).

A more technically rigorous sampling approach that

would yield more consistent results over time would

be a time-sequential sampling program at regular well-

volume intervals while measuring water-quality-

indicator parameters. However, the cost would be

prohibitive for most sites. For comparison of water-

quality results, by sampling under the same conditions

(same purge volume and rate, same equipment,

same wells, etc.) temporal evaluations of trends may

be considered.

The stabilization requirements of the water-quality-

indicator parameters are consistent with those

described above for the low-stress approach. The

parameters should be recorded approximately every

well volume; when three successive readings have

reached stabilization, the sample(s) are taken

(Barcelona et al., 1985). If a ground-water monitoring

well has been sufficiently sampled and characterized

(at least several rounds of water-quality samples

obtained, including the field parameters, during several

seasonal variations), and if water-quality-indicator

parameters are no longer needed as a part of site

characterization and/or monitoring, then samples

could be obtained based on a specific number of well

volumes at the previous pumping rates.

LOW-PERMEABILITY FORMATIONS

Different procedures must be followed in the case of

slow-recovery wells installed in low hydraulic conduc-

tivity aquifers. The following procedures are not

optimum, but may be used to obtain a ground-water

sample under less than ideal conditions. One

suggested procedure is to remove the stagnant water

in the casing to just above the top of the screened

interval, in a well screened below the water table, to

prevent the exposure of the gravel pack or formation

to atmospheric conditions (McAlary and Barker,

1987). At no point should the pump be lowered into

the screened interval. The pumping rate should be as

low as possible for purging to minimize the drawdown

in the well. However, if a well has an open interval

across the water table in a low permeability zone,

there may be no way to avoid pumping and/or bailing

a well dry (especially in those cases with four feet of

water or less in the well and at a depth to water

greater than 20 to 25 feet (which is the practical limit

of a peristaltic pump)). In these cases, the well may

be purged dry. The sample should be taken no sooner

than two hours after purging and after a sufficient

volume for a water-quality sample, or sufficient recov-

ery (commonly 90%) is present (Herzog et al., 1988).

In these cases, a bailer with a double check valve with

a flow-control, bottom-emptying device may be used,

since many sampling pumps may have tubing capaci-

ties greater than the volume present within the well. If

the depth of well and water column are shallow

enough, consideration of a very low-flow device, such

as a peristaltic pump, should be considered, espe-

cially if constituents are present that are not sensitive

to negative pressures that may be created with the

use of the peristaltic pump. If such constituents are

present and sampled with a peristaltic pump, a nega-

tive bias may be introduced into the sampling results.

To minimize the bias, thick-walled, non-porous tubing

should be used, except for a small section in the

pump heads, which require a greater degree of

flexibility. As stated earlier in this paper, the DQOs for

the sampling should be consulted to consider the

potential impact of the sampling device on the poten-

tial bias versus the desired detection levels.
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Another method to be considered for low-permeability

conditions is the use of alternative sampling methods,

such as passive diffusion samplers and other in-situ

samplers. As more sites are characterized with these

alternative sampling methods and devices, the poten-

tial bias, if any, can be evaluated with regard to the

sampling DQOs. Regional hydrologists/geologists and

Regional quality-assurance specialists should be

consulted on the applicability of these methods for the

site-specific conditions.

DECISION PROCESS FOR DETERMINING
APPLICABLE SAMPLING METHODOLOGY
Once the project team has determined the sampling

objectives and DQOs, reviewed the existing data, and

determined the possible sampling devices that can be

used, the team must decide the appropriate sampling

methodology to be used. Table 2 provides a summary

of considerations and rationale to be used in estab-

lishing the proper ground-water-sampling program

using site-specific conditions and objectives.

POTENTIAL PROBLEMS
The primary objective is to obtain a sample represen-

tative of the ground water moving naturally (including

both dissolved and particulate species) through the

subsurface. A ground-water sample can be compro-

mised by field personnel in two primary ways: taking

an unrepresentative sample and handling the (repre-

sentative) sample incorrectly. There are numerous

ways of introducing foreign contaminants into a

sample. These must be avoided by following strict

sampling protocols and transportation procedures,

and utilizing trained personnel. Common problems

with sampling include the use of inappropriate sample

containers and field composites, and the filtration of

turbid samples.

SAMPLE CONTAINERS

Field samples must be transferred from the sampling

equipment to the container that has been specifically

prepared for that given parameter. Samples must not

be composited in a common container in the field and

then split in the lab. The USEPA Regional policy on

sample containers should be consulted to determine

the appropriate containers for the specified analysis.

FIELD FILTRATION OF TURBID SAMPLES

The USEPA recognizes that in some hydrogeologic

environments, even with proper well design, installa-

tion, and development, in combination with the low-

flow purging and sampling techniques, sample turbid-

ity cannot be reduced to ambient levels. The well

construction, development, and sampling information

should be reviewed by the Regional geologists or

hydrologists to see if the source of the turbidity prob-

lems can be resolved or if alternative sampling meth-

odologies should be employed. If the water sample is

excessively turbid, the collection of both filtered and

unfiltered samples, in combination with turbidity, Total

Suspended Solids (TSS), Total Dissolved Solids

(TDS), pumping rate, and drawdown data is recom-

mended. The filter size used to determine TSS and

TDS should be the same as used in the field filtration.

An in-line filter should be used to minimize contact

with air to avoid precipitation of metals. The typical

filter media size used is 0.45 µm because this is

commonly accepted as the demarcation between

dissolved and non-dissolved species. Other filter

sizes may be appropriate but their use should be

determined based on site-specific criteria (examples

include grain-size distribution, ground-water-flow

velocities, mineralogy) and project DQOs. Filter sizes

up to 10.0 µm may be warranted because larger size

filters may allow particulates that are mobile in ground

water to pass through (Puls and Powell, 1992). The

changing of filter media size may limit the comparabil-

ity of the data obtained with other data sets and may

affect their use in some geochemical models. Filter

media size used on previous data sets from a site,

region or aquifer and the DQOs should be taken into

consideration. The filter media used during the

ground-water sampling program should be collected in

a suitable container and archived because potential

analysis of the media may be helpful for the determi-

nation of particulate size, mineralogy, etc.

The first 500 to 1000 milliliters of a ground-water

sample (depending on sample turbidity) taken through

the in-line filter will not be collected for a sample in

order to ensure that the filter media has equilibrated

to the sample (manufacturer’s recommendations also

should be consulted). Because bailers have been

shown to increase turbidity while purging and sam-

pling, bailers should be avoided when sampling for

trace element, metal, PCB, and pesticide

constituents. If portable sampling pumps are used, the
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pumps should be gently lowered to the sampling depth

desired, carefully avoiding lowering it to the bottom of

the well, and allowed to sit in order to allow any par-

ticles mobilized by pump placement to settle. Dedi-

cated sampling equipment installed in the well prior to

the commencement of the sampling activities is one

of the recommended methods to reduce turbidity

artifacts (Puls and Powell, 1992; Kearl et al., 1992;

Puls et al., 1992; Puls and Barcelona, 1996).

SAMPLER DECONTAMINATION
The specific decontamination protocol for sampling

devices is dependent on site-specific conditions, types

of equipment used and the types of contaminants

encountered. Once removed from the well, non-

dedicated sampling equipment should be decontami-

nated to help ensure that there will be no cross-

contamination between wells. Disposable items such

as rope and low-grade tubing should be properly

disposed between wells. Cleaning thoroughly that

portion of the equipment that is going to come into

contact with well water is especially important. In

addition, a clean plastic sheet should be placed

adjacent to or around the well to prevent surface soils

from coming in contact with the purging and sampling

equipment. The effects of cross-contamination can be

minimized by sampling the least contaminated well

first and progressing to the more contaminated ones.

Equipment blanks should be collected on a regular

basis from non-dedicated equipment, the frequency

depending on the sampling plan and regional proto-

cols, to document the effectiveness of the decontami-

nation procedures.

The preferred method is to use dedicated sampling

equipment whenever possible. Dedicated equipment

should still be cleaned on a regular basis to reduce

biofouling, and to minimize adsorption effects. Dedi-

cated equipment should have equipment blanks taken

after every cleaning.

POST-SAMPLING ACTIVITIES
Specific activities should be completed at monitoring

wells at regular intervals to ensure the acquisition of

representative ground-water samples. Activities

include hydraulic conductivity testing to determine if a

monitoring well needs redeveloping and/or replacing.

Another activity that needs to be completed is regular

surveying of well measuring points impacted by frost

heaving and site activities. The schedules of these

activities are to be determined on a site-by-site basis

in consultation with regional geologists or hydrologists,

but at a minimum, should be every five years.

CONCLUSION
This document provides a brief summary of the state-

of-the-science to be used for Superfund and RCRA

ground-water studies. As additional research is

completed, additional sampling experience with other

sampling devices and methods and/or additional

contaminants are identified, this paper may be revised

to include the new information/concerns. Clearly there

is no one sampling method that is applicable for all

sampling objectives. As new methods and/or equip-

ment are developed, additional standard operating

procedures (SOPs) should be developed and at-

tached to this document. These SOPs for ground-

water sampling should include, at a minimum: intro-

duction, scope and application, equipment, purging

and sampling procedures, field quality control, decon-

tamination procedures and references. Example

SOP’s for the low-stress/minimal-drawdown and well-

volume sampling procedures have been included as

Attachments 3 and 4. These example SOPs are to be

considered a pattern or starting point for site-specific

ground-water-sampling plans. A more detailed discus-

sion of sampling procedures, devices, techniques,

etc. is provided in various publications by the USEPA

(Barcelona et al., 1985; U.S. Environmental Protection

Agency, 1993) and the U.S. Geological Survey (Wilde

et al., 1998).
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TABLE 1: Stabilization Criteria with References for Water-Quality-Indicator Parameters

                   Parameter             Stabilization Criteria                      Reference

pH                                                             +/- 0.1                       Puls and Barcelona, 1996;

           Wilde et al., 1998

turbidity            +/- 10% (when turbidity is            Puls and Barcelona, 1996;

                                                        greater than 10 NTUs)                 Wilde et al., 1998

dissolved oxygen (DO)              +/- 0.3 milligrams per liter            Wilde et al., 1998

specific electrical                                  +/- 3%               Puls and Barcelona, 1996

conductance (SEC)

oxidation-reduction                            +/- 10 millivolts     Puls and Barcelona, 1996

potential (ORP)
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ATTACHMENT 1
Example Sampling Checklist
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SAMPLING CHECKLIST

Well Identification:________________________

Map of Site Included: Y or N

Wells Clearly Identified with Roads: Y or N

Well Construction Diagram Attached: Y or N

Well Construction:

Diameter of Borehole:________ Diameter of Casing:__________

Casing Material:____________ Screen Material:______________

Screen Length:_____________ Total Depth:______________

Approximate Depth to Water:_____________

Maximum Well Development Pumping Rate:_________________

Date of Last Well Development:_____________

Previous Sampling Information:

Was the Well Sampled Previously: Y  or  N

(If Sampled, Fill Out Table Below)

Table of Previous Sampling Information

Parameter
Previously

Sampled

Number of

Times Sampled

Maximum

Concentration
Notes (include previous purge rates)
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ATTACHMENT 2
Example Ground-Water Sampling Field Sheets
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GROUND-WATER SAMPLING RECORD        Well ID:_______________

       Station #:______________

Facility Name:                                                                     Date:____/____/____

Well Depth:__________  Depth to Water:__________ Well Diameter:___________

Casing Material.:__________  Volume Of Water per Well Volume:______________

Sampling Crew:__________________,____________________,___________________,______________________

Type of Pump:_________   ___________ Tubing Material:__________________ Pump set at  _________________ ft.

Weather Conditions:_________________________________  NOTES:_________      ________________________

______________________________________________________________________________________________

Other Parameters: ___________________

Sampled at:_______________       Parameters taken with :_________________________________________

Sample delivered to ______________________________ by ____________________________ at___________.

Sample CRL #:______________ OTR #:______________ ITR #:______________ SAS #:__________________

Parameters Collected         Number of Bottles               Bottle Lot Number

_____________________________________ _________ _______________

_____________________________________ _________ _______________

_____________________________________ _________ _______________

_____________________________________ _________ _______________

_____________________________________ _________ _______________

Temp.
(0C)Time

Water
Level

Volume
Pumped

Pumping
Rate

DO
(mg/l)

SEC
(µS/cm) pH

ORP
(mV)

Turbidity
(NTU)

GROUND-WATER SAMPLING PARAMETERS
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Ground Water Sampling Log

Site Name: Well #: Date:
Well Depth( Ft-BTOC1): Screen Interval(Ft):

Well Dia.: Casing Material: Sampling Device:

Pump placement(Ft from TOC2):

Measuring Point: Water level (static)(Ft):

Water level (pumping)(Ft): Pump rate(Liter/min):

Sampling Personnel:

Other info: (such as sample numbers, weather conditions and field notes)

Water Quality Indicator Parameters

Type of Samples collected:

1 casing volume was:

Total volume purged prior to sample collection:
1BTOC-Below Top of Casing
2TOC-Top of Casing
3Specific Electrical Conductance

 Stabilization Criteria

D.O.   +/- 0.3 mg/l

Turb.   +/- 10%

S.C.   +/- 3%

ORP   +/- 10 mV

pH   +/- 0.1 unit

ORP

(mv)

DO

(mg/L)

Water

level

(ft)

Pumping

rates

(L/Min)

Time Volume

pumped

(L)

Temp.

(C0)

pHTurb.

(NTU)

SEC3
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ATTACHMENT 3
Example Standard Operating Procedure:

Standard Operating Procedure for
Low-Stress (Low Flow)/Minimal Drawdow

Ground-Water Sample Collection



28

This page is intentionally blank.



29

INTRODUCTION
The collection of “representative” water samples from

wells is neither straightforward nor easily accom-

plished. Ground-water sample collection can be a

source of variability through differences in sample

personnel and their individual sampling procedures,

the equipment used, and ambient temporal variability

in subsurface and environmental conditions. Many

site inspections and remedial investigations require

the sampling at ground-water monitoring wells within

a defined criterion of data confidence or data quality,

which necessitates that the personnel collecting the

samples are trained and aware of proper sample-

collection procedures.

The purpose of this standard operating procedure

(SOP) is to provide a method that minimizes the

impact the purging process has on the ground-water

chemistry and the volume of water that is being

purged and disposed of during sample collection. This

will take place by placing the pump intake within the

screen interval and by keeping the drawdown at a

minimal level (0.33 feet) (Puls and Barcelona, 1996)

until the water quality parameters have stabilized and

sample collection is complete. The flow rate at which

the pump will be operating will depend upon both

hydraulic conductivity of the aquifer and the drawdown

with the goal of minimizing the drawdown. The flow

rate from the pump during purging and sampling will

be at a rate that will not compromise the integrity of

the analyte that is being sampled. This sampling

procedure may or may not provide a discrete ground-

water sample at the location of the pump intake. The

flow of ground-water to the pump intake will be depen-

dent on the distribution of the hydraulic conductivity (K)

of the aquifer within the screen interval. In order to

minimize the drawdown in the monitoring well, a low-

flow rate must be used. “Low-Flow”  refers to the

velocity with which water enters the pump intake from

the surrounding formation in the immediate vicinity of

the well screen. It does not necessarily refer to the

flow rate of water discharged at the surface, which

can be affected by flow regulators or restrictions (Puls

and Barcelona, 1996). This SOP was developed by

the Superfund/RCRA Ground Water Forum and draws

from an USEPA’s Ground Water Issue Paper, Low-

Flow (Minimal Drawdown) Ground-Water Sampling

Procedure, by Robert W. Puls and Michael J.

Barcelona. Also, available USEPA Regional SOPs

regarding Low-Stress (Low-Flow) Purging and Sam-

pling were used for this SOP.

SCOPE AND APPLICATION
This SOP should be used primarily at monitoring wells

that have a screen or an open interval with a length of

ten feet or less and can accept a sampling device that

minimizes the disturbance to the aquifer or the water

column in the well casing. The screen or open interval

should have been optimally located to intercept an

existing contaminant plume(s) or along flowpaths of

potential contaminant releases. Knowledge of the

contaminant distribution within the screen interval is

highly recommended and is essential for the success

of this sampling procedure. The ground-water

samples that are collected using this procedure are

acceptable for the analyses of ground-water contami-

nants that may be found at Superfund and RCRA

contamination sites. The analytes may be volatile,

semi-volatile organic compounds, pesticides, PCBs,

metals, and other inorganic compounds. The

screened interval should be located within the con-

taminant plume(s) and the pump intake should be

placed at or near the known source of the contamina-

tion within the screened interval.  It is critical to place

the pump intake in the exact location or depth for

each sampling event. This argues for the use of

dedicated, permanently installed, sampling devices

whenever possible. If this is not possible, then the

placement of the pump intake should be positioned

with a calibrated sampling pump hose sounded with a

weighted-tape or using a pre-measured hose. The

pump intake should not be placed near the bottom of

the screened interval to avoid disturbing any sediment

that may have settled at the bottom of the well.

Water-quality-indicator parameters and water levels

must be measured during purging, prior to sample

collection. Stabilization of the water-quality-indicator

parameters as well as monitoring water levels are a

prerequisite to sample collection. The water-quality-

indicator parameters that are recommended include

the following: specific electrical conductance, dis-

solved oxygen, turbidity, oxidation-reduction potential,

pH, and temperature. The latter two parameters are

useful data, but are generally insensitive as purging

parameters. Oxidation-reduction potential may not

always be appropriate stabilization parameter, and will

depend on site-specific conditions. However, readings

Standard Operating Procedure for Low-Stress  (Low-Flow)/
Minimal Drawdown Ground-Water Sample Collection



30

should be recorded because of its value as a double

check for oxidation conditions and for fate and trans-

port issues.

Also, when samples are collected for metals, semi-

volatile organic compounds, and pesticides, every

effort must be made to reduce turbidity to 10 NTUs or

less (not just the stabilization of turbidity) prior to the

collection of the water sample. In addition to the

measurement of the above parameters, depth to

water must be measured during purging (U.S. Envi-

ronmental Protection Agency, 1995).

Proper well construction, development, and mainte-

nance are essential for any ground-water sampling

procedure. Prior to conducting the field work, informa-

tion on the construction of the well and well develop-

ment should be obtained and that information factored

into the site specific sampling procedure. The Sam-

pling Checklist at the end of this attachment is an

example of the type of information that is useful.

Stabilization of the water-quality-indicator parameters

is the criterion for sample collection. But if stabilization

is not occurring and the procedure has been strictly

followed, then sample collection can take place once

three (minimum) to six (maximum) casing volumes

have been removed (Schuller et al., 1981 and U.S.

Environmental Protection Agency., 1986; Wilde et al.,

1998; Gibs and Imbrigiotta., 1990). The specific

information on what took place during purging must

be recorded in the field notebook or in the ground-

water sampling log.

This SOP is not to be used where non-aqueous

phase liquids (NAPL) (immiscible fluids) are present in

the monitoring well.

EQUIPMENT
! Depth-to-water measuring device - An electronic

water-level indicator or steel tape and chalk, with

marked intervals of 0.01 foot. Interface probe for

determination of liquid products (NAPL) presence,

if needed.

! Steel tape and weight - Used for measuring total

depth of well. Lead weight should not be used.

! Sampling pump - Submersible or bladder pumps

with adjustable rate controls are preferred. Pumps

are to be constructed of inert materials, such as

stainless steel and Teflon®. Pump types that are

acceptable include gear and helical driven, cen-

trifugal (low-flow type), and air-activated piston. An

adjustable rate, peristaltic pump can be used

when the depth to water is 20 feet or less.

! Tubing - Teflon® or Teflon®-lined polyethylene

tubing is preferred when sampling for organic

compounds. Polyethylene tubing can be used

when sampling inorganics.

! Power source - If a combustion type (gasoline or

diesel-driven) generator is used, it must be placed

downwind of the sampling area.

! Flow measurement supplies - flow meter, gradu-

ated cylinder, and a stop watch.

! Multi-parameter meter with flow-through cell - This

can be one instrument or more contained in a

flow-through cell. The water-quality-indicator

parameters that are monitored are pH, ORP/Eh,

(ORP) dissolved oxygen (DO), turbidity, specific

conductance, and temperature. Turbidity readings

must be collected before the flow cell because of

the potential for sediment buildup, which can bias

the turbidity measurements. Calibration fluids for

all instruments should be NIST-traceable and there

should be enough for daily calibration throughout

the sampling event. The inlet of the flow cell must

be located near the bottom of the flow cell and the

outlet near the top. The size of the flow cell should

be kept to a minimum and a closed cell is pre-

ferred. The flow cell must not contain any air or

gas bubbles when monitoring for the water-quality-

indicator parameters.

! Decontamination supplies - Including a reliable and

documented source of distilled water and any

solvents (if used). Pressure sprayers, buckets or

decontamination tubes for pumps, brushes and

non-phosphate soap will also be needed.

! Sample bottles, sample preservation supplies,

sample tags or labels, and chain-of-custody

forms.

! Approved Field Sampling and Quality Assurance

Project Plan.

! Well construction, field, and water quality data

from the previous sampling event.

! Well keys and map of well locations.

! Field notebook, ground-water sampling logs, and

calculator. A suggested field data sheet (ground-

water sampling record or ground-water sampling

log) are provided at the end of this attachment.
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! Filtration equipment, if needed. An in-line dispos-

able filter is recommended.

! Polyethylene sheeting placed on ground around

the well head.

! Personal protective equipment as specified in the

site Health and Safety Plan.

! Air monitoring equipment as specified in the Site

Health and Safety Plan.

! Tool box - All needed tools for all site equipment

used.

! A 55-gallon drum or container to contain the

purged water.

Construction materials of the sampling equipment

(bladders, pumps, tubing, and other equipment that

comes in contact with the sample) should be limited to

stainless steel, Teflon®, glass, and other inert mate-

rial. This will reduce the chance that sampling materi-

als alter the ground-water where concentrations of the

site contaminants are expected to be near the detec-

tion limits. The sample tubing diameter should be

maximized and the tubing length should be minimized

so that the loss of contaminants into and through the

tubing walls may be reduced and the rate of stabiliza-

tion of ground-water parameters is maximized. The

tendency of organics to sorb into and out of material

makes the appropriate selection of sample tubing

material critical for trace analyses (Pohlmann and

Alduino, 1992; Parker and Ranney, 1998).

PURGING AND SAMPLING PROCEDURES
The following describes the purging and sampling

procedures for the Low-Stress (Low-Flow)/ Minimal

Drawdown method for the collection of ground-water

samples. These procedures also describe steps for

dedicated and non-dedicated systems.

Pre-Sampling Activities (Non-dedicated and dedicated

system)

1. Sampling must begin at the monitoring well with the

least contamination, generally up-gradient or farthest

from the site or suspected source. Then proceed

systematically to the monitoring wells with the most

contaminated ground water.

2. Check and record the condition of the monitoring

well for damage or evidence of tampering. Lay out

polyethylene sheeting around the well to minimize the

likelihood of contamination of sampling/purging equip-

ment from the soil. Place monitoring, purging and

sampling equipment on the sheeting.

3. Unlock well head. Record location, time, date, and

appropriate information in a field logbook or on the

ground-water sampling log (See attached ground-

water sampling record and ground-water sampling log

as examples).

4. Remove inner casing cap.

5. Monitor the headspace of the monitoring well at the

rim of the casing for volatile organic compounds

(VOC) with a photo-ionization detector (PID) or flame

ionization detector (FID) and record in the logbook. If

the existing monitoring well has a history of positive

readings of the headspace, then the sampling must

be conducted in accordance with the Health and

Safety Plan.

6. Measure the depth to water (water level must be

measured to nearest 0.01 feet) relative to a reference

measuring point on the well casing with an electronic

water level indicator or steel tape and record in log-

book or ground-water sampling log. If no reference

point is found, measure relative to the top of the inner

casing, then mark that reference point and note that

location in the field logbook. Record information on

depth to ground water in the field logbook or ground-

water sampling log. Measure the depth to water a

second time to confirm initial measurement; measure-

ment should agree within 0.01 feet or re-measure.

7. Check the available well information or field infor-

mation for the total depth of the monitoring well. Use

the information from the depth of water in step six and

the total depth of the monitoring well to calculate the

volume of the water in the monitoring well or the

volume of one casing. Record information in field

logbook or ground-water sampling log.

Purging and Sampling Activities

8A. Non-dedicated system - Place the pump and

support equipment at the wellhead and slowly lower

the pump and tubing down into the monitoring well

until the location of the pump intake is set at a pre-

determined location within the screen interval. The

placement of the pump intake should be positioned
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with a calibrated sampling pump hose, sounded with a

weighted-tape, or using a pre-measured hose. Refer

to the available monitoring well information to deter-

mine the depth and length of the screen interval.

Measure the depth of the pump intake while lowering

the pump into location. Record pump location in field

logbook or ground-water sampling log.

8B. Dedicated system - Pump has already been

installed, refer to the available monitoring well informa-

tion and record the depth of the pump intake in the

field logbook or ground-water sampling log.

9. Non-dedicated system and dedicated systems -

Measure the water level (water level must be mea-

sured to nearest 0.01 feet) and record information on

the ground-water sampling log, leave water level

indicator probe in the monitoring well.

10. Non-dedicated and dedicated systems - Connect

the discharge line from the pump to a flow-through

cell. A “T” connection is needed prior to the flow-

through cell to allow for the collection of water for the

turbidity measurements. The discharge line from the

flow-through cell must be directed to a container to

contain the purge water during the purging and sam-

pling of the monitoring well.

11. Non-dedicated and dedicated systems - Start

pumping the well at a low flow rate (0.2 to 0.5 liter per

minute) and slowly increase the speed. Check water

level. Maintain a steady flow rate

while maintaining a drawdown of

less than 0.33 feet (Puls and

Barcelona, 1996). If drawdown is

greater than 0.33 feet, lower the

flow rate. 0.33 feet is a goal to help

guide with the flow rate adjust-

ment. It should be noted that this

goal may be difficult to achieve

under some circumstances due to

geologic heterogeneities within the

screened interval, and may require

adjustment based on site-specific

conditions and personal experi-

ence (Puls and Barcelona, 1996).

12. Non-dedicated and dedicated

systems - Measure the discharge

rate of the pump with a graduated cylinder and a stop

watch. Also, measure the water level and record both

flow rate and water level on the ground-water sam-

pling log. Continue purging, monitor and record water

level and pump rate every three to five minutes during

purging. Pumping rates should be kept at minimal flow

to ensure minimal drawdown in the monitoring well.

13. Non-dedicated and dedicated systems - During

the purging, a minimum of one tubing volume (includ-

ing the volume of water in the pump and flow cell)

must be purged prior to recording the water-quality

indicator parameters. Then monitor and record the

water-quality- indicator parameters every three to five

minutes. The water-quality indicator field parameters

are turbidity, dissolved oxygen, specific electrical

conductance, pH, redox potential, and temperature.

Oxidation-reduction potential may not always be an

appropriate stabilization parameter, and will depend on

site-specific conditions. However, readings should be

recorded because of its value as a double check for

oxidizing conditions. Also, for the final dissolved

oxygen measurement, if the readings are less than 1

milligram per liter, it should be collected and analyze

with the spectrophotometric method (Wilde et al.,

1998 Wilkin et al., 2001), colorimetric or Winkler

titration (Wilkin et al., 2001). The stabilization criterion

is based on three successive readings of the water

quality field parameters; the following are the criteria

which must be used:

 Parameter                   Stabilization Criteria                         Reference

pH                          +/- 0.1 pH units                      Puls and Barcelona, 1996;

       Wilde et al., 1998

specific electrical         +/- 3% S/cm                      Puls and Barcelona, 1996

conductance (SEC)

turbidity                          +/- 10% NTUs (when turbidity      Puls and Barcelona, 1996;

                                        is greater than 10 NTUs)        Wilde et al., 1998

dissolved oxygen          +/- 0.3 milligrams per liter        Wilde et al., 1998

oxidation-reduction      +/- 10 millivolts        Puls and Barcelona, 1996

potential (ORP)
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Once the criteria have been successfully met indicat-

ing that the water quality indicator parameters have

stabilized, then sample collection can take place.

14. If a stabilized drawdown in the well can’t be main-

tained at 0.33 feet and the water level is approaching

the top of the screened interval, reduce the flow rate or

turn the pump off (for 15 minutes) and allow for recov-

ery. It should be noted whether or not the pump has a

check valve. A check valve is required if the pump is

shut off. Under no circumstances should the well be

pumped dry.  Begin pumping at a lower flow rate, if the

water draws down to the top of the screened interval

again, turn pump off and allow for recovery. If two

tubing volumes (including the volume of water in the

pump and flow cell) have been removed during purg-

ing, then sampling can proceed next time the pump is

turned on. This information should be noted in the field

notebook or ground-water sampling log with a recom-

mendation for a different purging and sampling proce-

dure.

15. Non-dedicated and dedicated systems - Maintain

the same pumping rate or reduce slightly for sampling

(0.2 to 0.5 liter per minute) in order to minimize

disturbance of the water column. Samples should be

collected directly from the discharge port of the pump

tubing prior to passing through the flow-through cell.

Disconnect the pump’s tubing from the flow-through

cell so that the samples are collected from the pump’s

discharge tubing. For samples collected for dissolved

gases or VOC analyses, the pump tubing needs to be

completely full of ground water to prevent the ground

water from being aerated as it flows through the

tubing. The sequence of the samples is immaterial

unless filtered (dissolved) samples are collected and

they must be collected last (Puls and Barcelona,

1996). All sample containers should be filled with

minimal turbulence by allowing the ground water to

flow from the tubing gently down the inside of the

container. When filling the VOC samples, a meniscus

must be formed over the mouth of the vial to eliminate

the formation of air bubbles and head space prior to

capping. In the event that the ground water is turbid,

(greater then 10 NTUs), a filtered metal (dissolved)

sample also should be collected.

If filtered metal sample is to be collected, then an in-

line filter is fitted at the end of the discharge tubing

and the sample is collected after the filter. The in-line

filter must be pre-rinsed following manufacturer’s

recommendations and if there are no recommenda-

tions for rinsing, a minimum of 0.5 to 1 liter of ground

water from the monitoring well must pass through the

filter prior to sampling.

16A. Non-dedicated system - Remove the pump from

the monitoring well. Decontaminate the pump and

dispose of the tubing if it is non-dedicated.

16B. Dedicated system - Disconnect the tubing that

extends from the plate at the wellhead (or cap) and

discard after use.

17. Non-dedicated system - Before locking the moni-

toring well, measure and record the well depth (to 0.1

feet).

Measure the total depth a second time to confirm

initial measurement; measurement should agree

within 0.01 feet or re-measure.

18. Non-dedicated and dedicated systems - Close

and lock the well.

DECONTAMINATION PROCEDURES
Decontamination procedures for the water level meter

and the water quality field parameter sensors.

The electronic water level indicator probe/steel tape

and the water-quality field parameter sensors will be

decontaminated by the following procedures:

1. The water level meter will be hand washed with

phosphate-free detergent and a scrubber, then thor-

oughly rinsed with distilled water.

2. Water quality field parameter sensors and flow-

through cell will be rinsed with distilled water between

sampling locations. No other decontamination proce-

dures are necessary or recommended for these

probes since they are sensitive. After the sampling

event, the flow cell and sensors must be cleaned and

maintained per the manufacturer’s requirements.

Decontamination Procedure for the Sampling Pump

Upon completion of the ground water sample collec-

tion the sampling pump must be properly decontami-

nated between monitoring wells. The pump and

discharge line including support cable and electrical
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wires which were in contact with the ground water in

the well casing must be decontaminated by the

following procedure:

1. The outside of the pump, tubing, support cable and

electrical wires must be pressure-sprayed with

soapy water, tap water, and distilled water. Spray

outside of tubing and pump until water is flowing off

of tubing after each rinse. Use bristle brush to help

remove visible dirt and contaminants.

2. Place the sampling pump in a bucket or in a short

PVC casing (4-in. diameter) with one end capped.

The pump placed in this device must be completely

submerged in the water. A small amount of phos-

phate-free detergent must be added to the potable

water (tap water).

3. Remove the pump from the bucket or 4-in. casing

and scrub the outside of the pump housing and

cable.

4. Place pump and discharge line back in the 4-in.

casing or bucket, start pump and recirculate this

soapy water for 2 minutes (wash).

5. Re-direct discharge line to a 55-gallon drum. Con-

tinue to add 5 gallons of potable water (tap water) or

until soapy water is no longer visible.

6. Turn pump off and place pump into a second bucket

or 4-in. casing that contains tap water. Continue to

add 5 gallons of tap water (rinse).

7. Turn pump off and place pump into a third bucket or

4-in. casing which contains distilled/deionized

water, continue to add 3 to 5 gallons of distilled/

deionized water (final rinse).

8. If a hydrophobic contaminant is present (such as

separate phase, high levels of PCBs, etc.), an

additional decontamination step, or steps, may be

added. For example, an organic solvent, such as

reagent-grade isopropanol alcohol may be added as

a first spraying/bucket prior to the soapy water

rinse/bucket.

FIELD QUALITY CONTROL

Quality control (QC) samples must be collected to

verify that sample collection and handling procedures

were performed adequately and that they have not

compromised the quality of the ground-water

samples. The appropriate EPA program guidance

must be consulted in preparing the field QC sample

requirements for the site-specific Quality Assurance

Project Plan (QAPP).

There are five primary areas of concern for quality

assurance (QA) in the collection of representative

ground-water samples:

1. Obtaining a ground-water sample that is

representative of the aquifer or zone of interest in

the aquifer. Verification is based on the field log

documenting that the field water-quality

parameters stabilized during the purging of the

well, prior to sample collection.

2. Ensuring that the purging and sampling devices

are made of materials, and utilized in a manner

that will not interact with or alter the analyses.

3. Ensuring that results generated by these

procedures are reproducible; therefore, the

sampling scheme should incorporate co-located

samples (duplicates).

4. Preventing cross-contamination. Sampling should

proceed from least to most contaminated wells, if

known. Field equipment blanks should be

incorporated for all sampling and purging

equipment, and decontamination of the equipment

is therefore required.

5. Properly preserving, packaging, and shipping

samples.

All field QC samples must be prepared the same as

regular investigation samples with regard to sample

volume, containers, and preservation. The chain-of-

custody procedures for the QC samples will be

identical to the field ground-water samples. The

following are QC samples that must be collected

during the sampling event:

Sample Type     Frequency

! Field duplicates    1 per 20 samples

! Matrix spike                 1 per 20 samples

! Matrix spike duplicate     1 per 20 samples

! Equipment blank     per Regional

    require-

                                                   ments or policy

! Trip blank (VOCs)           1 per sample cooler

! Temperature blank          1 per sample cooler
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HEALTH AND SAFETY CONSIDERATIONS
Depending on the site-specific contaminants, various

protective programs must be implemented prior to

sampling the first well. The site Health and Safety Plan

should be reviewed with specific emphasis placed on

the protection program planned for the sampling

tasks. Standard safe operating practices should be

followed, such as minimizing contact with potential

contaminants in both the liquid and vapor phase

through the use of appropriate personal protective

equipment.

Depending on the type of contaminants expected or

determined in previous sampling efforts, the following

safe work practices will be employed:

Particulate or metals contaminants

1. Avoid skin contact with, and incidental ingestion of,

purge water.

2. Use protective gloves and splash protection.

Volatile organic contaminants

1. Avoid breathing constituents venting from well.

2. Pre-survey the well head space with an appropri-

ate device as specified in the site Health and

Safety Plan.

3. If monitoring results indicate elevated organic

constituents, sampling activities may be con-

ducted in level C protection. At a minimum, skin

protection will be afforded by disposable protective

clothing, such as Tyvek®.

General practices should include avoiding skin contact

with water from preserved sample bottles, as this

water will have pH less than 2 or greater than 10. Also,

when filling pre-acidified VOA bottles, hydrochloric

acid fumes may be released and should not be in-

haled.

POST-SAMPLING ACTIVITIES
Several activities need to be completed and docu-

mented once ground-water sampling has been com-

pleted. These activities include, but are not limited to

the following:

1. Ensuring that all field equipment has been decon-

taminated and returned to proper storage location.

Once the individual field equipment has been

decontaminated, tag it with date of cleaning, site

name, and name of individual responsible.

2. Processing all sample paperwork, including copies

provided to the Regional Laboratory, Sample

Management Office, or other appropriate sample

handling and tracking facility.

3. Compiling all field data for site records.

4. Verifying all analytical data processed by the

analytical laboratory against field sheets to ensure

all data has been returned to sampler.

REFERENCES
Gibs, J. and T.E. Imbrigiotta, 1990, Well-Purging

Criteria for Sampling Purgeable Organic Compounds;

Ground Water, Vol. 28, No. 1, pp 68-78.

Pohlmann, K.F. and A.J. Alduino, 1992, GROUND-

WATER ISSUE PAPER: Potential Sources of Error in

Ground-Water Sampling at Hazardous Waste Sites,

US Environmental Protection Agency. EPA/540/S-92/

019.

Puls, R.W. and M.J. Barcelona, 1996, GROUND-

WATER ISSUE PAPER: Low-Flow (Minimal Draw-

down) Ground-Water Sampling Procedure, US Envi-

ronmental Protection Agency. EPA/540/S-95/504, 12

pp.

Schuller, R.M., J.P. Gibb and R.A Griffin, 1981, Rec-

ommended Sampling Procedures for Monitoring

Wells; Ground Water Monitoring Review, Spring 1981,

pp. 42-46.

Parker, L.V. and T.A. Ranney, 1998, Sampling Trace-

Level Organic Solutes with Polymeric Tubing: Part 2,

Dynamic Studies; Ground Water Monitoring and

Remediation, Vol. 18, No. 1, pp. 148-155.

U.S. Environmental Protection Agency, 1986, RCRA

Ground-Water Monitoring Technical Enforcement

Guidance Document; OSWER-9950.1, U.S. Govern-

ment Printing Office, Washington, D.C., 208 pp.,

appendices.

U.S. Environmental Protection Agency, 1995, Ground

Water Sampling - A Workshop Summary, Texas,

November 30-December 2, 1993, EPA/600/R-94/205,

146 pp.



36

U.S. Environmental Protection Agency Region 1,

1996, Low Stress (low flow) Purging and Sampling

Prodedure for the Collection of Ground water Samples

From Monitoring Wells, SOP#: GW 0001, July 30,

1996.

U.S. Environmental Protection Agency Region 2,

1998, Ground Water Sampling Procedure Low Stress

(Low Flow) Purging and Sampling, GW Sampling

SOP Final, March 16, 1998.

Wilde, F.D., D.B. Radtke, J.Gibs and R.T. Iwatsubo,

eds., 1998, National Field Manual for the Collection of

Water-Quality Data; U.S. Geological Survey Tech-

niques of Water-Resources Investigations, Book 9,

Handbooks for Water-Resources Investigations,

variously paginated.

Wilkin, R.T., M.S. McNeil, C.J. Adair and J.T. Wilson,

2001, Field Measurement of Dissolved Oxygen: A

Comparison of Methods, Ground Water Monitoring and

Remediation, Vol. 21, No. 4, pp. 124-132.



37

SAMPLING CHECKLIST

Well Identification:________________________

Map of Site Included: Y or N

Wells Clearly Identified with Roads: Y or N

Well Construction Diagram Attached: Y or N

Well Construction:

Diameter of Borehole:________ Diameter of Casing:__________

Casing Material:____________ Screen Material:______________

Screen Length:_____________ Total Depth:______________

Approximate Depth to Water:_____________

Maximum Well Development Pumping Rate:_________________

Date of Last Well Development:_____________

Previous Sampling Information:

Was the Well Sampled Previously: Y or N

(If Sampled, Fill Out Table Below)

Table of Previous Sampling Information

Parameter
Previously

Sampled

Number of

Times Sampled

Maximum

Concentration
Notes (include previous purge rates)
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Ground Water Sampling Log

Site Name: Well #: Date:
Well Depth( Ft-BTOC1): Screen Interval(Ft):

Well Dia.: Casing Material: Sampling Device:

Pump placement(Ft from TOC2):

Measuring Point: Water level (static)(Ft):

Water level (pumping)(Ft): Pump rate(Liter/min):

Sampling Personnel:

Other info: (such as sample numbers, weather conditions and field notes)

Water Quality Indicator Parameters

Type of Samples collected:

1 casing volume was:

Total volume purged prior
to sample collection:

1BTOC-Below Top of Casing
2TOC-Top of Casing
3Specific Electrical Conductance

 Stabilization Criteria

D.O.   +/- 0.3 mg/l

Turb.   +/- 10%

S.C.   +/- 3%

ORP   +/- 10 mV

pH   +/- 0.1 unit

ORP

(mv)

DO

(mg/L)

Water

level

(ft)

Pumping

rates

(L/Min)

Time Volume

pumped

(L)

Temp.

(C0)

pHTurb.

(NTU)

SEC3

(S/cm)
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ATTACHMENT 4
Example Standard Operating Procedure:

Standard Operating Procedure for
the Standard/Well-Volume Method for

Collecting a Ground-Water Sample
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INTRODUCTION
The collection of “representative” water samples from

wells is neither straightforward nor easily accom-

plished. Ground-water sample collection can be a

source of variability through differences in sampling

personnel and their individual sampling procedures,

the equipment used, and ambient temporal variability

in subsurface and environmental conditions. Many

site inspections and remedial investigations require

the sampling at ground-water monitoring wells within

a defined criterion of data confidence or data quality,

which necessitates that the personnel collecting the

samples are trained and aware of proper sample-

collection procedures.

The objectives of the sampling procedures described

in this document are to minimize changes in ground-

water chemistry during sample collection and trans-

port to the laboratory and to maximize the probability

of obtaining a representative, reproducible ground-

water sample. Sampling personnel may benefit from a

working knowledge of the chemical processes that

can influence the concentration of dissolved chemical

species.

The well-volume method described in this standard

operating procedure (SOP) provides a reproducible

sampling technique with the goal that the samples

obtained will represent water quality over an entire

open interval of a short-screened (ten feet or less)

well. This technique is appropriate for long-term and

detection monitoring of formation water quality. The

resulting sample generally represents a composite of

the screened interval, and thus integrates small-scale

vertical heterogeneities of ground-water chemistry.

This sampling technique also is useful for screening

purposes for detection monitoring of contaminants in

the subsurface. However, the detection of a low

concentration of contaminant in a thin contaminated

zone or with long well screens may be difficult and

should be determined using detailed vertical profiling

techniques.

This method may not be applicable for all ground-

water-sampling wells, such as wells with very low

yields, fractured rock, and some wells with turbidity

problems. As always, site-specific conditions and

objectives should be considered prior to the selection

of this method for sampling.

SCOPE AND APPLICATION
The objective of a good sampling program should be

the collection of a representative sample of the cur-

rent ground-water conditions over a known or speci-

fied volume of aquifer. To meet this objective, the

sampling equipment, the sampling method, the

monitoring well construction, monitoring well opera-

tion and maintenance, and sample-handling proce-

dures should not alter the chemistry of the sample.

An example of how a site’s Data Quality Objectives

(DQOs) for a characterization sampling effort might

vary from those of a remediation monitoring sampling

effort could be a difference of how much of the

screened interval or aquifer should be sampled. A site

characterization objective may be to collect a sample

that represents a composite of the entire (or as close

as is possible) screened interval of the monitoring

well.

Additionally, the site characterization may require a

large suite of contaminants to be sampled and ana-

lyzed, whereas, the remediation monitoring program

may require fewer contaminants sampled and ana-

lyzed. These differences may dictate the type of

sampling equipment used, the type of information

collected, and the sampling protocol.

This sampling method described is for monitoring

wells. However, this method should not be used for

water-supply wells with a water-supply pump, with

long-screened wells in complex hydrogeologic envi-

ronments (such as fractured rock), or wells with

separate phases of liquids (such as a Dense or Light

Non-Aqueous Phase Liquids) present within the

screened interval.

EQUIPMENT
! Depth-to-water measuring device - An electronic

water-level indicator or steel tape and chalk, with

marked intervals of 0.01 foot. Interface probe for

measuring separate phase liquids, if needed.

Pressure transducer and data logger optional for

frequent depth-to-water measuring in same well.

! Steel tape and weight - Used for measuring

total depth of well. Lead weights should not be

used.

! Sampling pump - Submersible or bladder pumps

with adjustable rate controls are preferred. Pumps

Standard Operating Procedure for the Well-Volume
Method for Collecting a Ground-Water Sample
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are to be constructed of inert materials, such as

stainless steel and Teflon®. Pump types that are

acceptable include gear and helical driven,

centrifugal (low-flow type), and air-activated piston.

Adjustable rate, peristaltic pumps can be used

when the depth to water is 20 feet or less.

! Tubing - Inert tubing should be chosen based on

the types and concentrations of contaminants

present, or expected to be present in the

monitoring well. Generally, Teflon®-based tubing is

recommended when sampling for organic

compounds. Polyethylene or Teflon® tubing can be

used when sampling for inorganic constituents.

! Power source - If a combustion type (gasoline or

diesel-driven) device is used, it must be located

downwind of the point of sample collection. If

possible, it should also be transported to the site

and sampling location in a different vehicle from

the sampling equipment.

! Flow-measurement equipment - Graduated

cylinder or bucket and a stop watch, or a flow

meter that can be disconnected prior to sampling.

! Multi-parameter meter with flow-through cell - This

can be one instrument or multiple probes/instru-

ments contained in a flow-through cell. The water-

quality-indicator parameters that are measured in

the field are pH, oxidation/reduction potential (ORP,

redox, or Eh), dissolved oxygen (DO), turbidity,

specific electrical conductance (SEC), and

temperature. Calibration standards for all

instruments should be NIST-traceable, within

expiration dates of the solutions, and sufficient for

daily calibration throughout the sampling collection.

! Decontamination supplies - A reliable and

documented source of distilled water and any

solvents (if used). Pressure sprayers, buckets or

decontamination tubes for pumps, brushes and

non-phosphate soap also will be needed.

! Sample bottles, sample preservation supplies and

laboratory paperwork. Also, several coolers, and

sample packing supplies (absorbing packing

material, plastic baggies, etc.).

! Approved plans and background documents -

Approved Field Sampling Plan, Quality Assurance

Project Plan, well construction data, field and

water-quality data from the previous sampling

collection.

! Site Access/Permission documentation for site

entry.

! Well keys and map showing locations of wells.

! Field notebook, field data sheets and calculator. A

suggested field data sheet is provided at the end of

this attachment.

! Filtration equipment - If needed, this equipment

should be an in-line disposable filter used for the

collection of samples for analysis of dissolved

constituents.

! Polyethylene sheeting - Used for decontamination

stations and during sampling to keep equipment

clean.

! Site Health and Safety Plan and required

equipment - The health and safety plan along with

site sign-in sheet should be on site and be

presented by the site health and safety officer.

Personnel-protective and air-monitoring equipment

specified in the Site Health and Safety Plan should

be demonstrated, present and in good working

order on site at all times.

! Tool box - All needed tools for all site equipment

used.

! A 55-gallon drum or container to contain the

purged water.

Construction materials of the sampling equipment

(bladders, pump, bailers, tubing, etc.) should be

limited to stainless steel, Teflon®, glass, and other

inert materials when concentrations of the site con-

taminants are expected within the detection limit

range. The sample tubing thickness and diameter

should be maximized and the tubing length should be

minimized so that the loss of contaminants absorbed

to and through the tubing walls may be reduced and

the rate of stabilization of ground-water parameters is

maximized. The tendency of organics to sorb into and

out of many materials makes the appropriate

selection of sample tubing materials critical for these

trace analyses (Pohlmann and Alduino, 1992; Parker

and Ranney, 1998).

Generally, wells should be purged and sampled using

the same positive-displacement pump and/or a low-

flow submersible pump with variable controlled flow

rates and constructed of chemically inert materials. If

a pump cannot be used because the recovery rate of

the well is so low (less than 100 to 200 ml/min) and

the volume of the water to be removed is minimal

(less than 5 feet of water in a small-diameter well),

then a Teflon® bailer, with a double check valve and

bottom-emptying device with a control-flow check
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valve may be used to obtain the samples. Otherwise,

a bailer should not be used when sampling for volatile

organics because of the potential bias introduced

during sampling (Yeskis et al., 1988; Pohlmann et al.,

1990; Tai et al., 1991). Bailers also should be avoided

when sampling for metals because repeated bailer

deployment has the potential to increase turbidity,

which biases concentrations of inorganic constituents.

Dedicated sampling pumps are recommended for

metals sampling (Puls et al., 1992).

In addition, for wells with long riser pipes above the

well screen, the purge volumes may be reduced by

using packers above the pumps. The packer materi-

als should be compatible with the parameters to be

analyzed. These packers should be used only on

wells screened in highly permeable materials, be-

cause of the lack of ability to monitor water levels in

the packed interval. Otherwise, if pumping rates

exceed the natural aquifer recovery rates into the

packed zone, a vacuum or negative pressure zone

may develop. This may result in a failure of the seal

by the packer and/or a gaseous phase may develop,

that may bias any sample taken.

PURGING AND SAMPLING PROCEDURE
WATER-LEVEL MEASUREMENTS

The field measurements should include total well

depth and depth to water from a permanently marked

reference point.

TOTAL WELL DEPTH

The depth of each well should be measured to the

nearest one-tenth of a foot when using a steel tape

with a weight attached and should be properly re-

corded. The steel tape should be decontaminated

before use in another well according to the site spe-

cific protocols. A concern is that when the steel tape

and weight hit the bottom of the well, sediment

present on the bottom of a well is stirred up, thus

increasing turbidity, which will affect the sampling

results. In these cases, as much time as possible

should be allowed prior to sampling, such as a mini-

mum of 24 hours. If possible, total well depth mea-

surements can be completed after sampling (Puls and

Barcelona, 1996). The weight of electric tapes is

generally too light to determine accurate total well

depth. If the total well depth is greater than 200 feet,

stretching of the tape must be taken into

consideration.

DEPTH TO WATER

All water levels should be measured from the

reference point by use of a weighted steel tape and

chalk or an electronic water-level indicator (a detailed

discussion of the pros and cons of the different water

level devices is provided in Thornhill, 1989). The steel

tape is a more accurate method to take water levels,

and is recommended where shallow flow gradients

(less than 0.05 feet/feet) or deep wells are

encountered. However, in those cases where large

flow gradients or large fluctuations in water levels are

expected, a calibrated electric tape is acceptable. The

water level is calculated using the well’s surveyed

reference point minus the measured depth-to-water

and should be measured to the nearest one

hundredth of a foot.

The depth-to-water measurement must be made in

each well to be sampled prior to any other activities at

the well (such as bailing, pumping, and hydraulic

testing) to avoid bias to the measurement. All

readings are to be recorded to the nearest one

hundredth of a foot. When possible, depth-to-water

and total well depth measurements should be

completed at the beginning of a ground-water

sampling program, which will allow any turbidity to

settle and allow a more synoptic water-level

evaluation. However, if outside influences (such as

tidal cycles, nearby pumping effects, or major

barometric changes) may result in significant water-

level changes in the time between measurement and

sampling, a water-level measurement should be

completed immediately prior to sampling. In addition,

the depth-to-water measurement during purging

should be recorded, with the use of a pressure

transducer and data logger sometimes more efficient

(Barcelona et al., 1985, Wilde et al., 1998).

The time and date of the measurement, point of

reference, measurement method, depth-to-water

measurement, and any calculations should be

properly recorded in field notebook or sampling sheet.

STATIC WATER VOLUME

From the information obtained for casing diameter,

total well depth and depth-to-water measurements,

the volume of water in the well is calculated. This

value is one criteria that may be used to determine the

volume of water to be purged from the well before the

sample is collected.
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The static water volume may be calculated using the

following formula:

V = r2h(0.163)

Where:

V  = static volume of water in well

(in gallons)

r  = inner radius of well casing

(in inches)

h  = length of water column (in feet)

which is equal to the total well

depth minus depth to water.

0.163  = a constant conversion factor

that compensates for the

conversion of the casing radius

from inches to feet for 2-inch

diameter wells and the conver-

sion of cubic feet to gallons,

and pi (π). This factor would

change for different diameter

wells.

Static water volumes also may be obtained from

various sources, such as Appendix 11.L in Driscoll

(1986).

WELL PURGING

PURGE VOLUMES

In most cases, the standing water in the well casing

can be of a different chemical composition than that

contained in the aquifer to be sampled. Solutes may

be adsorbed or desorbed from the casing material,

oxidation may occur, and biological activity is pos-

sible. Therefore, the stagnant water within the well

must be purged so that water that is representative of

the aquifer may enter the well.

The removal of at least three well volumes is sug-

gested (USEPA, 1986; Wilde et al., 1998). The

amount of water removed may be determined by

collecting it in a graduated pail of known volume to

determine pumping rate and time of pumping. A flow

meter may also be used, as well as capturing all

purged water in a container of known volume.

The actual number of well volumes to be removed is

based on the stabilization of water-quality-indicator

parameters of pH, ORP, SEC, DO, and turbidity. The

water initially pumped is commonly turbid. In order to

keep the turbidity and other probes from being clogged

with the sediment from the turbid water, the flow-

through cell should be bypassed initially for the first

well volume. These measurements should be taken

and recorded every ½ well volume after the removal of

1 to 1 ½ well volume(s). Once three successive

readings of the water-quality-indicator parameters

provided in the table have stabilized, sampling may

begin. The water-quality-indicator parameters that are

recommended include pH and temperature, but these

are generally insensitive to indicate completion of

purging since they tend to stabilize rapidly (Puls and

Barcelona, 1996). ORP may not always be an appro-

priate stabilization parameter, and will depend on site-

specific conditions. However, readings should be

recorded because of its value as a double check for

oxidizing conditions, and for some fate and transport

issues. When possible, especially when sampling for

contaminants that may be biased by the presence of

turbidity, the turbidity reading is desired to stabilize at a

value below 10 Nephelometric Turbidity Units (NTUs).

For final DO measurements, if the readings are less

than 1 milligram per liter, they should be collected with

the spectrophotometric method (Wilde et al., 1998,

Wilkin et al., 2001), colorimetric or Winkler titration

(Wilkin et al., 2001). All of these water-quality-indicator

parameters should be evaluated against the specifica-

tions of the accuracy and resolution of the instruments

used. No more than six well volumes should be

purged, to minimize the over pumping effects de-

scribed by Gibs and Imbrigiotta (1990).

Purging Methods

In a well that is not being pumped, there will be little

or no vertical mixing in the water column between

sampling events, and stratification may occur. The

water in the screened section may mix with the

ground water due to normal flow patterns, but the

water above the screened section will remain isolated

and become stagnant. Persons sampling should

realize that stagnant water may contain foreign mate-

rial inadvertently or deliberately introduced from the

surface, resulting in unrepresentative water quality. To

safeguard against collecting nonrepresentative stag-

nant water in a sample, the following guidelines and

techniques should be adhered to during sample

collection:
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1. As a general rule, monitoring wells should be

pumped or bailed (although bailing is to be strongly

avoided) prior to collecting a sample. Evacuation of a

minimum of three volumes of water in the well casing

is recommended for a representative sample. In a

high-yielding ground-water formation where there is

no stagnant water in the well above the screened

section (commonly referred to as a water-table well),

evacuation prior to sample withdrawal is not as critical

but serves to field rinse and condition sampling

equipment. The purge criteria has been described

previously and will be again in the SAMPLING PRO-

CEDURES section on the following page. The rate of

purging should be at a rate and by a method that does

not cause aeration of the water column and should

not exceed the rate at which well development was

completed.

2. For wells that can be pumped or bailed to dryness

with the sampling equipment being used, the well

should be evacuated to just above the well screen

interval and allowed to recover prior to sample with-

drawal. (Note: It is important not to completely de-

water the zone being sampled, as this may allow air

into that zone which could result in negative bias in

organic and metal constituents.) If the recovery rate is

fairly rapid and time allows, evacuation of more than

one volume of water is preferred.

3. A non-representative sample also can result from

excessive prepumping of the monitoring well. Stratifi-

cation of the contaminant concentrations in the

ground-water formation may occur or heavier-than-

water compounds may sink to the lower portions of

the aquifer. Excessive pumping can decrease or

increase the contaminant concentrations from what is

representative of the sampling point of interest, as

well as increase turbidity and create large quantities

of waste water.

The method used to purge a well depends on the

inner diameter, depth-to-water level, volume of water

in the well, recovery rate of the aquifer, and accessi-

bility of the well to be sampled. The types of equip-

ment available for well evacuation include hand-

operated or motor-driven suction pumps, peristaltic

pumps, submersible pumps, and bailers made of

various materials, such as stainless steel and

Teflon®. Whenever possible, the same device used

for purging the well should be left in the well and used

for sampling, generally in a continual manner from

purging directly to sampling without altering position

of the sampling device or turning off the device.

When purging/sampling equipment must be reused in

other wells, it should be decontaminated consistent

with the decontamination procedures outlined in this

document. Purged water should be collected and

screened with air-monitoring equipment as outlined in

the site health and safety plan, as well as water-

quality field instruments. If these parameters and/or

the facility background data suggest that the water is

hazardous, it should be contained and disposed of

properly as determined on a site-specific basis.

During purging, water-level measurements should be

recorded regularly for shallow wells, typically at 15- to

30-second intervals. These data may be useful in

dissolved oxygen (DO)                       +/- 0.3 milligrams per liter           Wilde et al., 1998

Table of Stabilization Criteria with References for Water-Quality-Indicator Parameters
                   Parameter             Stabilization Criteria                      Reference

pH                                                                  +/- 0.1                       Puls and Barcelona, 1996;

          Wilde et al., 1998

turbidity                     +/- 10% (when turbidity is               Puls and Barcelona, 1996;

                                                               greater than 10 NTUs)                Wilde et al., 1998

specific electrical                                    +/- 3%                Puls and Barcelona, 1996

conductance (SEC)

oxidation-reduction                            +/- 10 millivolts               Puls and Barcelona, 1996

potential (ORP)
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computing aquifer transmissivity and other hydraulic

characteristics, and for adjusting purging rates. In

addition, these data will assure that the water level

doesn’t fall below the pump intake level

SAMPLING PROCEDURES

Ground-water sample collection should take place

immediately following well purging. Preferably, the

same device should be used for sample collection as

was used for well purging, minimize further distur-

bance of the water column, and reduce volatilization

and turbidity. In addition, this will save time and avoid

possible contamination from the introduction of addi-

tional equipment into the well, as well as using equip-

ment materials already equilibrated to the ground

water. Sampling should occur in a progression from

the least to most contaminated well, if known, when

the same sampling device is used.

The sampling procedure is as follows:

1) Remove locking well cap. Note location, time

of day, and date in field notebook or on an

appropriate log form.

2) Note wind direction. Stand upwind from the

well to avoid contact with gases/vapors ema-

nating from the well.

3) Remove well casing cap.

4) If required by site-specific conditions, monitor

headspace of well with appropriate air-moni-

toring equipment to determine presence of

volatile organic compounds or other com-

pounds of concern and record in field logbook.

5) If not already completed, measure the water

level from the reference measuring point on

the well casing or protective outer casing (if

inner casing not installed or inaccessible) and

record it in the field notebook. Alternatively, if no

reference point exists, note that the water level

measurement is from the top of the outer

protective casing, top of inside riser pipe,

ground surface, or some other position on the

well head. Have a permanent reference point

established as soon as possible after sam-

pling. Measure at least twice to confirm mea-

surement; the measurement should agree

within 0.01 feet or re-measure. Decontaminate

the water-level-measuring device.

6) If not already completed, measure the total

depth of the well (at least twice to confirm

measurement; the measurement should agree

within 0.01 feet or re-measure) and record it in

the field notebook or on log form. Decontami-

nate the device used to measure total depth. If

the total well depth has been measured re-

cently (in the past year), then measure it at the

conclusion of sampling.

7) Calculate the volume of water in the well and

the volume to be purged using the formula

previously provided.

8) Lay plastic sheeting around the well to mini-

mize the likelihood of contamination of equip-

ment from soil adjacent to the well.

9) Rinse the outside of sampling pump with

distilled water and then, while lowering the

pump, dry it with disposable paper towels.

10) Lower the pump (or bailer) and tubing down

the well. The sampling equipment should

never be dropped into the well because this

will cause degassing of the water upon impact.

This may also increase turbidity, which may

bias the metals analysis. The lowering of the

equipment should be slow and smooth!

11) The pump should be lowered to a point just

below the water level. If the water level is

above the screened interval, the pump should

be above the screened interval for the reasons

provided in the purging section.

12) Turn the pump on. The submersible pumps

should be operated in a continuous, low-flow

manner so that they do not produce pulsating

flows, which cause aeration in the discharge

tubing, aeration upon discharge, or

resuspension of sediments at the bottom of

the well. The sampling pump flow rates should

be lower than or the same as the purging

rates. The purging and sampling rates should

not be any greater than well development

rates.

13) Water levels should be monitored during

pumping to ensure that air does not enter the

pump and to help determine an appropriate

purging rate.

14) After approximately one to two well volumes

are removed, a flow-through cell will be hooked

up to the discharge tubing of the pump. If the
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well discharge water is not expected to be

highly turbid, contain separate liquid phases, or

minimal bacterial activitiy that may coat or clog

the electrodes within the flow-through cell, then

the cell can be immediately hooked up to the

discharge tubing. This cell will allow measure-

ments of water-quality-indicator parameters

without allowing contact with the atmosphere

prior to recording the readings for temperature,

pH, ORP, SEC, DO and turbidity.

15) Measurements for temperature, pH, ORP,

SEC, DO, and turbidity will be made at each

one-half well volume removed. Purging may

cease when measurements for all five param-

eters have stabilized (provided in the earlier

table) for three consecutive readings.

16) If the water level is lowered to the pump level

before three volumes have been removed, the

water level will be allowed to recover for 15

minutes, and then pumping can begin at a

lower flow rate. If the pump again lowers the

water level to below the pump intake, the

pump will be turned off and the water level

allowed to recover for a longer period of time.

This will continue until a minimum of two well

volumes are removed prior to taking the

ground-water sample.

17) If the water-quality-indicator parameters have

stabilized, sample the well. Samples will be

collected by lowering the flow rate to a rate

that minimizes aeration of the sample while

filling the bottles (approximately 300 ml/min).

Then a final set of water-quality-indicator

parameters is recorded. The pump discharge

line is rapidly disconnected from the flow-

through cell to allow filling of bottles from the

pump discharge line. The bottles should be

filled in the order of volatile organic com-

pounds bottles first, followed by semi-volatile

organic compound’s/pesticides, inorganics,

and other unfiltered samples. Once the last set

of samples is taken, if filtering is necessary, an

in-line disposable filter (with appropriately

chosen filter size) will be added to the dis-

charge hose of the pump. Then the filtered

samples will be taken. If a bailer is used for

obtaining the samples, filtering occurs at the

sampling location immediately after the sample

is obtained from the bailer by using a suction

filter. The first one-half to one liter of sample

taken through the filter will not be collected, in

order to assure the filter media is acclimated to

the sample. If filtered samples are collected,

WITHOUT EXCEPTION, filtering should be

performed in the field as soon as possible after

collection, and not later in a laboratory.

18) All appropriate samples that are to be cooled,

are put into a cooler with ice immediately. All of

the samples should not be exposed to sunlight

after collection. Keep the samples from freez-

ing in the winter when outside temperatures

are below freezing. The samples, especially

organics, cyanide, nutrients, and other

analytes with short holding times, are recom-

mended to be shipped or delivered to the

laboratory daily. Ensure that the appropriate

samples that are to be cooled remain at 4oC,

but do not allow any of the samples to freeze.

19) If a pump cannot be used because the recov-

ery rate is slow and the volume of the water to

be removed is minimal (less than 5 feet of

water), then a Teflon® bailer, with a double

check valve and bottom-emptying device with

a control-flow check valve will be used to

obtain the samples. The polypropylene rope

used with the bailer will be disposed of follow-

ing the completion of sampling at each well.

20) The pump is removed from the well and

decontaminated for the next sampling location.

Additional precautions to ensure accurate and repre-

sentative sample collection are as follows:

! Check valves on bailers, if bailers are used, should

be designed and inspected to ensure that fouling

problems do not reduce delivery capabilities or

result in aeration of the sample.

! The water should be transferred to a sample

container in a way that will minimize agitation and

aeration.

! If the sample bottle contains no preservatives, the

bottle should be rinsed with sample water, which is

discarded before sampling. Bottles for sample

analyses that require preservation should be

prepared before they are taken to the well. Care

should be taken to avoid overfilling bottles so that

the preservative is not lost. The pH should be

checked and more preservatives added to inor-
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ganic sample bottles, if needed. VOA bottles that

do not meet the ph requirements need to be

discarded and new sample bottles with more

preservative added should be prepared immedi-

ately.

! Clean sampling equipment should not be placed

directly on the ground or other contaminated

surfaces either prior to sampling or during storage

and transport.

Special Consideration for Volatile Organic Compound

Sampling

The proper collection of a sample for dissolved volatile

organics requires minimal disturbance of the sample

to limit volatilization and therefore a loss of volatiles

from the samples. Preferred retrieval systems for the

collection of un-biased volatile organic samples

include positive displacement pumps, low-flow cen-

trifugal pumps, and some in-situ sampling devices.

Field conditions and other constraints will limit the

choice of appropriate systems. The principal objective

is to provide a valid sample for analysis, one that has

been subjected to the least amount of turbulence

possible.

1) Fill each vial to just overflowing. Do not rinse

the vial, nor excessively overflow it, as this will

effect the pH by diluting the acid preservative

previously placed in the bottle. Another option

is to add the acid at the well, after the sample

has been collected. There should be a convex

meniscus on the top of the vial.

2) Do not over tighten and break the cap.

3) Invert the vial and tap gently. Observe the vial

closely. If an air bubble appears, discard the

sample and collect another. It is imperative

that no entrapped air remains in the sample

vial. Bottles with bubbles should be discarded,

unless a new sample cannot be collected, and

then the presence of the bubble should be

noted in the field notes or field data sheet. If

an open sample bottle is dropped, the bottle

should be discarded.

4) Orient the VOC vial in the cooler so that it is

lying on its side, not straight up.

5) The holding time for VOCs is 14 days. It is

recommended that samples be shipped or

delivered to the laboratory daily. Ensure that

the samples remain at 4oC, but do not allow

the samples to freeze.

Field Filtration of Turbid Samples

The USEPA recognizes that in some hydrogeologic

environments, even with proper well design, installa-

tion, and development, in combination with the low-

flow rate purging and sampling techniques, sample

turbidity cannot be reduced to ambient levels. The well

construction, development, and sampling information

should be reviewed by the Regional geologists or

hydrologists to see if the source of the turbidity prob-

lems can be resolved or if alternative sampling meth-

ods should be employed. If the water sample is

excessively turbid, the collection of both filtered and

unfiltered samples, in combination with turbidity, Total

Suspended Solids (TSS), Total Dissolved Solids

(TDS), pumping rate, and drawdown data is recom-

mended. The filter size used to determine TSS and

TDS should be the same as used in the field filtration.

An in-line filter should be used to minimize contact

with air to avoid precipitation of metals. The typical

filter media size used is 0.45 µm because this is

commonly accepted as the demarcation between

dissolved and non-dissolved species. Other filter

sizes may be appropriate, but their use should be

determined based on site-specific criteria (examples

include grain-size distribution, ground-water flow

velocities, mineralogy) and project DQOs. Filter sizes

up to 10.0 µm may be warranted because larger size

filters may allow particulates that are mobile in ground

water to pass through (Puls and Powell, 1992). The

changing of filter media size may limit the comparabil-

ity of the data obtained with other data sets and may

affect their use in some geochemical models. Filter

media size used on previous data sets from a site,

region, or aquifer and the DQOs should be taken into

consideration. The filter media used during the

ground-water sampling program should be collected in

a suitable container and archived because potential

analysis of the media may be helpful for the determi-

nation of particulate size, mineralogy, etc.

The first 500 to 1000 milliliters of sample taken

through the filter, depending on sample turbidity, will

not be collected for a sample, in order to ensure that

the filter media has equilibrated to the sample. Manu-

facturers’ recommendations also should be consulted.

Because bailers have been shown to increase
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 turbidity while purging and sampling, they should be

avoided when sampling for trace element, metal,

PCB, and pesticide constituents. If portable sampling

pumps are used, the pumps should be gently lowered

to the sampling depth desired, carefully avoiding being

lowered to the bottom of the well. The pumps, once

placed in the well, should not be moved to allow any

particles mobilized by pump placement to settle.

Dedicated sampling equipment installed in the well

prior to the commencement of the sampling activities

is one of the recommended methods to reduce

turbidity artifacts (Puls and Powell, 1992; Kearl et al.,

1992; Puls et al., 1992; Puls and Barcelona, 1996).

DECONTAMINATION PROCEDURES
Once removed from the well, the purging and sam-

pling pumps should be decontaminated by scrubbing

with a brush and a non-phosphate soapy-water wash,

rinsed with water, and rinsed with distilled water  to

help ensure that there is no cross-contamination

between wells. The step-by-step procedure is:

1) Pull pump out of previously sampled well (or

out of vehicle) and use three pressure spray-

ers filled with soapy water, tap water, and

distilled water. Spray outside of tubing and

pump until water is flowing off of tubing after

each rinse. Use bristle brush to help remove

visible dirt, contaminants, etc.

2) Have three long PVC tubes with caps or

buckets filled with soapy water, tap water and

distilled water. Run pump in each until approxi-

mately 2 to 3 gallons of each decon solution is

pumped through tubing. Pump at low rate to

increase contact time between the decon

solutions and the tubing.

3) Try to pump decon solutions out of tubing prior

to next well. If this cannot be done, com-

pressed air may be used to purge lines.

Another option is to install a check valve in the

pump line (usually just above the pump head)

so that the decon solutions do not run back

down the well as the pump is lowered down

the next well.

4) Prior to lowering the pump down the next well,

spray the outside of the pump and tubing with

distilled water. Use disposable paper towels to

dry the pump and tubing.

5) If a hydrophobic contaminant is present (such

as separate phase, high levels of PCBs, etc.),

an additional decon step, or steps, may be

added. For example, an organic solvent such

as reagent-grade isopropanol alcohol may be

added as a first rinse prior to the soapy water

rinse.

If the well has been sampled with a bailer that is not

disposable, the bailer should be cleaned by washing

with soapy water, rinsing with tap water, and finally

rinsing with distilled water. Bailers are most easily

cleaned using a long-handled bottle brush.

It is especially important to clean thoroughly the

portion of the equipment that will be in contact with

sample water. In addition, a clean plastic sheet should

be placed adjacent to or around the well to prevent

surface soils from coming in contact with the purging

equipment. The effects of cross-contamination also

can be minimized by sampling the least contaminated

well first and progressing to the more contaminated

ones. The bailer cable/rope (if a bailer is used) and

plastic sheet should be properly discarded, as pro-

vided in the site health and safety plan, and new

materials provided for the next well.

FIELD QUALITY CONTROL
The quality assurance (QA) targets for precision and

accuracy of sampling programs are based on accu-

racy and precision guidelines established by the

USEPA. When setting targets, keep in mind that all

measurements must be made so that the results are

representative of the sample water and site-specific

conditions. Various types of blanks are used to check

the cleanliness of the field-handling methods. These

are known as field blanks, and include field equipment

blanks and transport blanks. Other QA samples

include spike samples and duplicates.

There are five primary areas of concern for QA in the

collection of representative ground-water samples:

1. Obtaining a sample that is representative of

water in the aquifer or targeted zone of the

aquifer. Verify log documentation that the well

was purged of the required volume or that the

temperature, pH, ORP, SEC, DO and turbidity

stabilized before samples were extracted.
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2. Ensuring that the purging and sampling de-

vices are made of materials and utilized in a

manner that will not interact with or alter the

analyses.

3. Generating results that are reproducible.

Therefore, the sampling scheme should

incorporate co-located samples (duplicates).

4. Preventing cross-contamination. Sampling

should proceed from least to most contami-

nated wells, if known. Field equipment blanks

should be incorporated for all sampling and

purging equipment; decontamination of the

equipment is therefore required.

5. Ensuring that samples are properly preserved,

packaged, and shipped.

FIELD EQUIPMENT BLANKS

To ensure QA and quality control, a field equipment

blank must be included in each sampling run, or for

every twenty samples taken with the sampling device.

Equiptment blanks allow for a cross check and, in

some cases, quantitative correction for imprecision

that could arise due to handling, preservation, or

improper cleaning procedures.

Equipment blanks should be taken for each sample

bottle type that is filled. Distilled water is run through

the sampling equipment and placed in a sample bottle

(the blank), and the contents are analyzed in the lab

like any other sample. Following the collection of each

set of twenty samples, a field equipment blank will be

obtained. It is generally desirable to collect this field

equipment blank after sampling a relatively highly

contaminated well. These blanks may be obtained

through the following procedure:

a) Following the sampling event, decontaminate

all sampling equipment according to the site

decontamination procedures and before

collecting the blank.

b) VOA field blanks should be collected first, prior

to water collected for other TAL/TCL analyses.

A field blank must be taken for all analyses.

c) Be sure that there is enough distilled water in

the pump so that the field equipment blank can

be collected for each analysis.

d) The water used for the field equipment blank

should be from a reliable source, documented

in the field notebooks, and analyzed as a

separate water-quality sample.

TRIP BLANKS

A trip blank should be included in each sample ship-

ment and, at a minimum, one per 20 samples. Bottles,

identical to those used in the field, are filled with

reagent-grade water. The source of the reagent-grade

water should be documented in the field notebooks,

including lot number and manufacture. This sample is

labeled and stored as though it is a sample. The

sample is shipped back to the laboratory with the other

samples and analysis is carried out for all the same

constituents.

DUPLICATE SAMPLES

Duplicate samples are collected by taking separate

samples as close to each other in time and space as

practical, and should be taken for every 20 samples

collected. Duplicate samples are used to develop

criteria for acceptable variations in the physical and

chemical composition of samples that could result

from the sampling procedure. Duplicate results are

utilized by the QA officer and the project manager to

give an indication of the precision of the sampling and

analytical methods.

HEALTH AND SAFETY CONSIDERATIONS
Depending on the site-specific contaminants, various

protective programs must be implemented prior to

sampling the first well. The site health and safety plan

should be reviewed with specific emphasis placed on

the protection program planned for the sampling

tasks. Standard safe operating practices should be

followed, such as minimizing contact with potential

contaminants in both the liquid and vapor phases

through the use of appropriate personal protective

equipment.

Depending on the type of contaminant expected or

determined in previous sampling efforts, the following

safe work practices will be employed:

Particulate or metals contaminants

1. Avoid skin contact with, and accidental inges-

tion of, purge water.

2. Wear protective gloves and splash protection.
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Volatile organic contaminants

1. Avoid breathing constituents venting from well.

2. Pre-survey the well head space with an appro-

priate device as specified in the Site Health

and Safety Plan.

3. If air monitoring results indicate elevated

organic constituents, sampling activities may

be conducted in Level C protection. At a

minimum, skin protection will be afforded by

disposable protective clothing, such as

Tyvek®.

General practices should include avoiding skin con-

tact with water from preserved sample bottles, as this

water will have pH less than 2 or greater than 10.

Also, when filling, pre-preserved VOA bottles, hydro-

chloric acid fumes may be released and should not be

inhaled.

POST-SAMPLING ACTIVITIES
Several activities need to be completed and docu-

mented once ground-water sampling has been com-

pleted. These activities include, but are not limited to:

! Ensuring that all field equipment has been decon-

taminated and returned to proper storage location.

Once the individual field equipment has been

decontaminated, tag it with date of cleaning, site

name, and name of individual responsible.

! Processing all sample paperwork, including copies

provided to Central Regional Laboratory, Sample

Management Office, or other appropriate sample

handling and tracking facility.

! Compiling all field data for site records.

! Verifying all analytical data processed by the

analytical laboratory against field sheets to ensure

all data has been returned to sampler.
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GROUND-WATER SAMPLING RECORD        Well ID:_______________

       Station #:______________

Facility Name:                                                                     Date:____/____/____

Well Depth:__________  Depth to Water:__________ Well Diameter:___________

Casing Material.:__________  Volume Of Water per Well Volume:______________

Sampling Crew:__________________,____________________,___________________,______________________

Type of Pump:_________   ___________ Tubing Material:__________________ Pump set at  _________________ ft.

Weather Conditions:_________________________________  NOTES:_________      ________________________

______________________________________________________________________________________________

Other Parameters: ___________________

Sampled at:_______________       Parameters taken with :_________________________________________

Sample delivered to ______________________________ by ____________________________ at___________.

Sample CRL #:______________ OTR #:______________ ITR #:______________ SAS #:__________________

Parameters Collected         Number of Bottles               Bottle Lot Number

_____________________________________ _________ _______________

_____________________________________ _________ _______________

_____________________________________ _________ _______________

_____________________________________ _________ _______________

_____________________________________ _________ _______________

Temp.
(0C)Time

Water
Level

Volume
Pumped

Pumping
Rate

DO
(mg/l)

SEC
(µS/cm) pH

ORP
(mV)

Turbidity
(NTU)

GROUND-WATER SAMPLING PARAMETERS



Well No.

Project Number

Project Name

Well No. Boring No.

Town/City

County State

Installation Date(s)

Drilling Contractor

Drilling Method

Water Depth From Top of Riser ft
Date

C.T. Male Observer

Notes:

* Depth below land surface.

a MONITOR WELL CONSTRUCTION LOG

C.T. MALE ASSOCIATES

Protective Enclosure
Curb Box
Guard Pipe

ft. elev.

ft. elev.

ft. elev.

inch diameter
drilled hole

Well casing,
______ inch diameter,

Backfill

Grout______________

ft*

slurry
pelletsBentonite

ft*

ft*

ft*

ft*

Well Screen
_______, inch diameter
______, _________ slot

Gravel Pack

Sand Pack

Formation Collapse

LAND SURFACE

Monitor Well Construction Log.xls Rev. 3/16/12



Well No.

 

Project Number

Project Name

Well No. Boring No.

Town/City

County State

Installation Date(s)

Drilling Contractor

Drilling Method

Water Depth From Top of Riser ft
Date

Drilling Observer

Notes:

* Depth below land surface.

a MONITOR WELL CONSTRUCTION LOG

C.T. MALE ASSOCIATES

Protective Enclosure
Curb Box
Guard Pipe

ft. elev.

ft. elev.

ft. elev.

2.0 inch diameter
drilled hole

Well casing (PVC),
1.25 inch diameter,

slurry
pellets

Bentonite

ft*

ft*

ft*

ft*

Well Screen
1.25, inch diameter
5' PVC, 0.010 slot

Gravel Pack

Sand Pack

Formation Collapse

LAND SURFACE

None

x.x

a MONITOR WELL CONSTRUCTION LOG

C.T. MALE ASSOCIATES

Protective Enclosure
Curb Box
Guard Pipe

ft. elev.

ft. elev.

ft. elev.

2.0 inch diameter
drilled hole

Well casing (PVC),
1.25 inch diameter,

slurry
pellets

Bentonite

ft*

ft*

ft*

ft*

Well Screen
1.25, inch diameter
5' PVC, 0.010 slot

Gravel Pack

Sand Pack

Formation Collapse

LAND SURFACE

None

x.x

Monitor Well Construction Log_Geoprobe.xls Rev. 3/16/12
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SUBSURFACE EXPLORATION LOGSUBSURFACE EXPLORATION LOG
BORING NOBORING NO.:   
ELEV.:                                           DATUM:
START DATE: FINISH DATE:START DATE:               FINISH DATE:
SHEET OFSHEET       OF  

PROJECT CTM PROJECT NOPROJECT: CTM PROJECT NO.:

LOCATION: CTM OBSERVER:
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N = NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A  140 LB.  WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: DRILL RIG TYPE: READINGS

METHOD OF INVESTIGATION: DATE   LEVEL  CASING   STABILIZATION TIMEMETHOD OF INVESTIGATION:

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN PURPOSES.  IT IS THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN PURPOSES.  IT IS 
MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS TO THE SAME INFORMATION 
AVAILABLE TO C.T.MALE.  IT IS PRESENTED IN GOOD FAITH, BUT IS NOT INTENDED AS A SUBSTITUTE FOR 

SAMPLE CLASSIFICATION BY
,

INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF SUCH AUTHORIZED USERS. SAMPLE CLASSIFICATION BY: ,
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C.T. MALE ASSOCIATES 

 

 

 

 

APPENDIX G 

SITE WIDE INSPECTION FORMS 



CONSOLIDATED IRON AND METAL SITE 
SITE MANAGEMENT PLAN SITE WIDE INSPECTION FORM 

Page 1 of 4 

Date:_______________ 

Inspection Personnel:___________________________________________________________ 

Weather Conditions:___________________________________________________________ 

Subsurface soils are contaminated by cadmium, lead, total PCBs and VOCs (BTEX-
MTBE) at levels exceeding restricted residential Soil Cleanup Objectives (SCOs).  
Currently, protection of public health and the environment to contaminated media is 
provided by an engineered cover system consisting of between 3.5 and more than 10 
feet of clean fill underlain by a demarcation barrier.  The location of the cover system is 
depicted on Figure 1 of the Site Management Plan (SMP).  Shoreline stabilization 
measures have been employed to limit the potential for erosion. 

Cover System Inspection 

Has the overall condition of the cover system changed from  Yes____ No___ 
the previous inspection (if first inspection, respond with N/A)? 

If Yes, provide detail and identify on Site Plan 

 

Is soil cover system adequately vegetated to prevent erosion? Yes____ No___ 

If No, identify locations and provide detail on attached Site Plan 

 



CONSOLIDATED IRON AND METAL SITE 
SITE MANAGEMENT PLAN SITE WIDE INSPECTION FORM 

Page 2 of 4 
 
 
Is there evidence that the soil cover system has been eroded  Yes____ No___ 
by wind, water and/or planned or unplanned construction activities? 

 If Yes, identify locations and provide detail on attached Site Plan 

 

Is there evidence that the soil cover system has been breached Yes____ No___ 
(i.e., areas where surface appears patched, signs of excavation) 

 If Yes, identify locations and provide detail on attached Site Plan 

 

Is there evidence that the soil cover system has been breached intentionally by planned 
site activities?        Yes____ No___ 
(i.e., areas where surface appears patched, signs of excavation) 

 If Yes, identify locations and provide detail on attached Site Plan 

 

Is there evidence that the shoreline stabilization measures have been  Yes____ No___ 
breached (i.e., areas where shoreline  appears to be eroded our unstabile)? 
 If Yes, identify locations and provide detail on attached Site Plan 
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SITE MANAGEMENT PLAN SITE WIDE INSPECTION FORM 
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Have photographs been taken of the cover system   Yes____ No___ 
and shoreline for inclusion in the site inspection report. 

 If No, give reason 

 

 
Are the existing groundwater monitoring wells intact and accessible?  Yes____ No___ 
If No, please describe the condition  
 
 
 
 
Were the groundwater monitoring wells sampled during this inspection? Yes____ No___ 
If No, why and when is the next scheduled monitoring well sampling event? 
 
 
 
 
Are there any violations of the use restrictions observed    Yes____ No___ 
(e.g., non-community vegetable gardens)?Are the remedy components post-construction, such as 
institutional controls, and that shall also 
 
 
 
 
Has there been any change in the use restrictions on the site or   Yes____ No___ 
the necessary provisions for ensuring that the easement covenant remains in place and is 
effective? 
If No, list and/or identify 
 
 
 
 
 



CONSOLIDATED IRON AND METAL SITE 
SITE MANAGEMENT PLAN SITE WIDE INSPECTION FORM 

Page 4 of 4 
 

Are there any changes to site operations and maintenance requirements  Yes____ No___  
for the components of the remedy?  
If Yes, please describe 
 
 
 
 
 
 



 C T  MALE ASSOCIATESC.T. MALE ASSOCIATES
SUBSURFACE EXPLORATION LOGSUBSURFACE EXPLORATION LOG
BORING NOBORING NO.:   
ELEV.:                                           DATUM:
START DATE: FINISH DATE:START DATE:               FINISH DATE:
SHEET OFSHEET       OF  

PROJECT CTM PROJECT NOPROJECT: CTM PROJECT NO.:

LOCATION: CTM OBSERVER:

SAMPLE BLOWS ON SAMPLERSAMPLE BLOWS ON SAMPLER

.) Y

F
T

.

R
Y

H
 (

F

V
E SAMPLE CLASSIFICATION NOTES

T
H

E O
V SAMPLE CLASSIFICATION NOTES

E
P

T

Y
P

E

E
C

O

D
E

T
Y NO. 0/6 6/12 12/18 18/24 N R
E

D T R

5

10

1515

2020

2525

3030

N = NO. OF BLOWS TO DRIVE 2" SAMPLER 12" WITH A  140 LB.  WT. FALLING 30" PER BLOW GROUNDWATER LEVEL 

DRILLING CONTRACTOR: DRILL RIG TYPE: READINGS

METHOD OF INVESTIGATION: DATE   LEVEL  CASING   STABILIZATION TIMEMETHOD OF INVESTIGATION:

THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN PURPOSES.  IT IS THE SUBSURFACE INFORMATION SHOWN HEREON WAS OBTAINED FOR C.T. MALE DESIGN PURPOSES.  IT IS 
MADE AVAILABLE TO AUTHORIZED USERS ONLY THAT THEY MAY HAVE ACCESS TO THE SAME INFORMATION 
AVAILABLE TO C.T.MALE.  IT IS PRESENTED IN GOOD FAITH, BUT IS NOT INTENDED AS A SUBSTITUTE FOR 

SAMPLE CLASSIFICATION BY
,

INVESTIGATIONS, INTERPRETATION OR JUDGMENT OF SUCH AUTHORIZED USERS. SAMPLE CLASSIFICATION BY: ,

Subsurface Exploration Log.xls Rev. 3/16/12


	Consolidated Iron Site Management Plan _FINAL_2014 06 26
	20140626_143900
	ConIron Hospital Route Map

	R-FINAL DRAFT CONIRON Site Management Plan 10.8.13



