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Lindley South Landfill 

1.0 Introduction and Description of Remedial Program 

Site Management Plan 

1.1 Introduction 

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

closed Lindley South Landfill (hereinafter referred to as the "Site") under the New 

York State (NYS) Inactive Hazardous Waste Disposal Site Remedial Program 

administered by New York State Department of Environmental Conservation 

(NYSDEC). The site was remediated in accordance with: 

• Order on Consent Index B8-0376-91-06 - 4/7/1995 - Remedial 

Program w/IRM 

• Order on Consent Index B8-1575-86-07 - 7/30/1986 - Leachate 

Collection System 

1.1.1 General 

Steuben County entered into an Order on Consent with the 

NYSDEC to remediate an approximate 16 acre property located in 

Lindley, Steuben County, New York. This Order on Consent required the 

Remedial Party, Steuben County, to investigate and remediate 

contaminated media at the site. A figure showing the site location and 

boundaries of the Site is provided in Figure 1. The boundaries of the site 

are more fully described in the metes and bounds site description that is 

part of the Declaration of Covenants and Restrictions, which is included in 

Appendix A. 

This Site Management Plan (SMP) was prepared to manage 

remaining contamination at the site until the Environmental Deed 

restriction is extinguished in accordance with ECL Article 71 , Title 36. All 

reports associated with the site can be viewed by contacting the NYSDEC 
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or its successor agency managing environmental issues in New York 

State. 

This SMP was prepared by Barton & Loguidice, P.C, on behalf of 

Steuben County, in accordance with the requirements in NYSDEC 

DER-10 Technical Guidance for Site Investigation and Remediation, dated 

May 3, 2010, and the guidelines provided by NYSDEC. This SMP 

addresses the means for implementing the Institutional Controls (ICs) and 

Engineering Controls (ECs) that are required by the environmental deed 

restriction for the site. 

1.1.2 Purpose 

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. An 

environmental deed restriction granted to the NYSDEC, and recorded with 

the Steuben County Clerk, will require compliance with this SMP and all 

ECs and ICs placed on the site. The ICs place restrictions on site use, 

and mandate operation, maintenance, monitoring and reporting measures 

for all ECs and ICs. This SMP specifies the methods necessary to ensure 

compliance with all ECs and ICs required by the environmental deed 

restriction for contamination that remains at the site. This plan has been 

approved by the NYSDEC, and compliance with this plan is required by 

the grantor of the environmental deed restriction and the grantor's 

successors and assigns. This SMP may only be revised with the written 

approval of the 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 and management of all 

Engineering and Institutional Controls; (2) media monitoring; (3) operation 
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and maintenance of all treatment, collection, containment, or recovery 

systems; (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 and 

management of EC/ICs; (2) a Monitoring Plan for implementation of Site 

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

remedial collection, containment, treatment, and recovery systems. 

This plan also includes a description of Periodic Review Reports for 

the periodic submittal of data, information, recommendations, and 

certifications to NYSDEC. 

It is important to note that: 

• This SMP details the site-specific implementation 

procedures that are required by the environmental deed 

restriction. Failure to properly implement the SMP is a 

violation of the environmental deed restriction, a violation of 

Environmental Conservation Law, 6NYCRR Part 375 and 

the Order on Consent identified above for the site, and 

thereby subject to applicable penalties. 

1.1.3 Revisions 

Revisions to this plan will be proposed in writing to the NYSDEC's 

project manager. In accordance with the environmental deed restriction 

for the site, the NYSDEC will provide a notice of any approved changes to 

the SMP, and append these notices to the SMP that is retained in its files. 
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1.2 Site Background 

Site Management Plan 

The Lindley Landfill has been owned by the Town of Lindley and operated 

by the Steuben County Highway Department since initial operations began in 

1977. The landfill was operated until 1983, at which time operations were shifted 

to the Lindley North landfill. During its operating history, the Lindley site accepted 

both municipal and industrial wastes from within Steuben County. These 

industrial wastes included lead dusts and other inorganics from Corning Glass 

Works. 

During the site's operating period, leachate (surface water or groundwater 

which is contaminated from contact with landfill waste) problems were evident 

and leachate was observed flowing to an adjacent stream which serves as a 

tributary to Glendening Creek. Beginning in 1978, efforts were undertaken to 

limit groundwater flow onto the site. In 1984 a study was initiated by Steuben 

County to identified methods of leachate control at the site. In 1986 a leachate 

collection system was installed to control leachate outbreaks from the landfill. 

This system consisted of the installation of a leachate collection trench within the 

waste mass, along with a 5,000 gallon leachate storage tank. Two pre- existing 

groundwater interceptor drains outside the limits of the waste were also 

connected to the collection system and tank. In 1988 and 1989 additional 

groundwater and leachate studies were performed. These studies concluded that 

several thousand gallons of groundwater flow into the site daily, contacting the 

waste and producing leachate. In 1989, Steuben County installed additional 

groundwater diversion systems around the south and west sides of the site in 

order to reduce leachate generation. 

In 1989 and 1990 Phase I and Phase II investigations were performed at 

the site on behalf of the NYSDEC. The Phase II investigation identified impacts 

to groundwater and nearby surface water from the site. 
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1.2.1 Site Location and Description 

Site Management Plan 

The site is located in the Lindley, Steuben County, New York. The 

site is an approximately 16-acre area bounded by Gibson Road to the 

north (see Figure 1) and surrounded by woodlands to the north, east and 

west. The boundaries of the site are more fully described in Appendix A. 

12.2 Site History 

Since initial landfill operations began the Site has been owned by 

the Town of Lindley and operated by the Steuben County Highway 

Department. Municipal solid wastes were accepted from eleven (11) towns 

within Steuben County. 

In January 1989 a Phase I investigation report was completed by 

Engineering-Science on behalf of NYSDEC, which summarized site 

conditions and assessed the hazard to human health and the 

environmental caused by the existing condition of the site. The Phase I 

Investigation recommended a Phase II investigation to be completed. 

From June 1989 to April 1990, a Phase II investigation was 

conducted by NYSDEC. The Phase II investigation confirmed that 

hazardous waste was disposed of at the site and that contaminants were 

migrating from the site. The Phase II investigation indicated that the 

primary source of local groundwater and surface water contamination was 

due to the large volume of leachate generated within the landfill mass. The 

landfill had an existing retro-fitted leachate collection system, but it was 

only estimated to collect half of the leachate generated by the landfill. 

The County conducted an Interim Remedial Measure (IRM) to 

better manage leachate generation at the Site. An IRM Work Plan was 

approved in October 1995 and the IRM Design was approved in 
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September 1996. The County subsequently installed a 75,000-gallon 

leachate storage tank and loading facility. Leachate generated at the Site 

is treated at the Steuben County Wastewater Treatment Plant located at 

the New Bath Landfill facility in Bath New York. 

A Remedial Investigation/ Feasibility Study (RI/FS) was completed 

by C&S Engineers, Inc. on behalf of Steuben County was completed from 

November 1995 through April 1996. 

Based on the findings associated with the RI/FS, in February 1998 

the Department issued a Record of Decision for the Site which selected a 

containment remedy for the Site. The major components of the ROD 

include: 

• Continued removal and off-site treatment of leachate using 

the existing leachate collection storage systems. 

• Design and construction of a low permeability cover system 

meeting 6 NYCRR Part 360 requirements to significantly 

reduce infiltration into the wastes. 

• A long term operation and maintenance plan for the cover 

system. 

• A long term monitoring plan which will allow the 

effectiveness of the remedy to be monitored. 

• A contingency for the future design and construction of 

additional groundwater controls, if the cover system alone 

does not reduce leachate generation rates to manageable 

levels. 

• Deed restrictions will be pursued to prevent future uses of 

the site which are incompatible with the selected remedy. 
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1.2.3 Geologic Condition 

Site Management Plan 

The overburden (above bedrock) soils in the vicinity of the site 

consist of a thin topsoil, sand, and silt layer over a relatively thick layer 

(extending 45-75 feet below grade) of glacial till. The glacial till unit is 

relatively compact and contains silt, clay, embedded gravel, cobbles, and 

numerous boulders. The till in the area overlays bedrock which typically 

consists of interbedded sandstone and shale. 

The site monitoring network consists of one (1) bedrock monitoring 

well and six (6) overburden monitoring wells. The overburden groundwater 

is typically encountered within fifteen (15) feet below the ground surface. 

Based upon groundwater elevations obtained from the monitoring wells 

located in and around the landfills on both the north and south sides of 

Gibson road, overburden groundwater generally follows the topography of 

the land and converges toward a tributary of Glendening Creek. On the 

south side of Gibson road (at the site), overburden groundwater flow is 

generally to the east and northeast. On the north side of Gibson road, 

overburden groundwater is generally toward the south and east. The 

groundwater elevations in the bedrock wells indicate that a minor 

downward vertical hydraulic gradient is present at the site. 

1.3 Summary of Remedial Investigation Findings 

A Remedial Investigation (Rl) was performed to characterize the nature 

and extent of contamination at the site. The Rl activities consisted of the 

following: 

• Soil borings and test trenching to more precisely define the limits of 

waste; 
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• Investigations to determine potential for landfill gas migration and 

gas hazard potential; 

• Groundwater monitoring well installation and sampling; 

• Residential drinking water well sampling; 

• Environmental sampling of surface water and sediment in runoff 

ditches and adjacent stream (the tributary to Glendening Creek); 

• A health risk assessment of site groundwater contaminant 

migration; 

• A Fish and Wildlife Impact Analysis to evaluate potential site 

impacts to the surrounding ecology; and 

• Geophysical investigations and excavations to investigate 

reported disposal of drums. 

1.4 Summary of Remedial Actions 

The site was remediated in accordance with the NYSDEC-approved 

Interim Remedial Measure Work Plan dated September 1995 and the 

Engineered Cap Engineering Report and QA/QC Plan dated December 1997. 

The following is a summary of the Remedial Remedy performed at the 

site: 

The elements of the proposed remedy are as follows: 

1. Continued removal and off-site treatment of leachate using the 

existing leachate collection and storage systems. 

2. Design and construction of a low permeability cover system in 

accordance with 6NYCRR Part 360, which will also include gas 

venting systems. 
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3. A long term Operation and Maintenance (O&M) plan will be 

prepared (See Appendix B). O&M activities anticipated include 

periodic mowing of vegetation and repairs of the cover, gas vent, 

etc. as necessary. 

4. A long term monitoring program will be instituted. This program will 

allow the effectiveness of the selected remedy to be monitored and 

will be a component of the operation and maintenance for the site. 

On-site and adjacent groundwater will be periodically sampled. In 

addition, a homeowner well sampling program will be 

implemented. 

5 Monitoring of leachate generation rates will be performed after 

completion of the cover system. It is expected that leachate rates 

will be reduced to manageable levels after the cover system is 

completed. However, should leachate generation continue at 

unmanageable rates, additional groundwater controls will be re

evaluated. This contingency would allow for the future design and 

construction of additional groundwater controls, if necessary, to 

ensure the remedy selected will function effectively. 

6. Deed restrictions will be pursued to prevent future uses of the site 

which are incompatible with the proposed remedy. 

7. Installation and maintenance of a perimeter security fence to limit 

Site access. 
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2.0 Engineering and Institutional Control Plan 

Site Management Plan 

2.1 Introduction 

2.1.1 General 

Since remaining contamination leachate exists at 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 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 deed restriction; 

• 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, and 

• Any other provisions necessary to identify or establish 

methods for implementing the EC/ICs required by the site 

remedy, as determined by the NYSDEC. 
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2.2 Engineering Controls 

Site Management Plan 

2.2.1 Engineering Control Systems 

2.2.1.1 Engineered Cap 

Exposure to remaining contamination at the site is prevented 

by an engineered cap cover system placed over the landfill mass. 

The cap system is comprised of various layers of soil and 

geosynthetic materials. The cap system has a nominal thickness of 

2.5 feet and consists of the following: 

• Six inch topsoil layer with established vegetation; 

• 24 inch clay barrier protection layer; 

• Geocomposite drainage layer; 

• Geomembrane 40-mil textured geosynthetic liner 

barrier layer; and 

• Nonwoven geotextile fabric. 

Other cap substructures consist of: 

• Granular gas venting trenches; and 

• Existing intermediate cover. 

Procedures for the inspection and maintenance of this cover 

are provided in the Post-Closure Monitoring and Maintenance 

Operations Manual included as Appendix B of this SMP. 
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2.2.1.2 L63Chat§_C.ol|6CtiQ.n 

Site Management Plan 

An IRM consisting of additional leachate storage and 

handling facilities. An IRM workplan was approved by the NYSDEC 

in October 1995, and the IRM design was approved in September 

1996. Construction of the new 75,000 gallon leachate storage tank 

and loading facility was completed and the new leachate storage 

and handling facilities are operational. Leachate is currently 

sampled on an annual basis. Leachate generation quantities are 

maintained by the County. Leachate is currently manifested and 

hauled to the County Wastewater Treatment Plant located at the 

New Bath Landfill Facility, Bath, New York for treatment. 

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) limit the use and development of the site per a deed 

restriction. Adherence to these Institutional Controls on the site is required by the 

Environmental Deed restriction and will be implemented under this Site 

Management Plan. These Institutional Controls are: 

• Long-term operation and maintenance plan for the cover system 

• Long-term monitoring plan which will allow the effectiveness of the 

remedy to be monitored; 

• A contingency for the future design and construction of additional 

groundwater controls, if the cover system alone does not reduce 

leachate generation rates at manageable levels. 

• Deed restrictions will be pursued to prevent future uses of the site 

which are incompatible with the selected remedy. Compliance with 
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the Environmental Deed restriction 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 Controls on the Controlled Property must be 

inspected at a frequency and in a manner defined in the SMP. 

• Groundwater and other environmental or public health monitoring 

must be performed as defined in this SMP; 

• Data and information pertinent to Site Management of the 

Controlled Property must be reported at the frequency and in a 

manner defined in this SMP. 

Institutional Controls identified in the Environmental Deed restriction may 

not be discontinued without an amendment to or extinguishment of the 

Environmental Deed restriction. 

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

restrictions. Adherence to these Institutional Controls is required by the 

Environmental Deed restriction. Site restrictions that apply to the Controlled 

Property are: 

• All future activities on the property that will disturb remaining 

contaminated material must be conducted in accordance with this 

SMP; 

• The use of the groundwater underlying the property is prohibited 

without treatment rendering it safe for intended use. 
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2.4 Inspections and Notifications 

Site Management Plan 

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. A comprehensive site-wide inspection will be conducted 

annually, regardless of the frequency of the Periodic Review Report. The 

inspections will be conducted separately from the site environmental 

monitoring activities. The inspections will determine and document 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 Deed restriction; 

• Achievement of remedial performance criteria; 

• 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 Section 3 of the Post-Closure Monitoring and Maintenance 

Operation Manual (Appendix B). 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 
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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 

*y v3 C5 E • 

2.4.2 Notifications 

Notifications will be submitted by the property owner to the 

NYSDEC as needed for the following reasons: 

• 60-day advance notice of any proposed changes in site use 

that are required under the terms of the Order on Consent. 

• 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 NYSDEC within 45 days and shall 

describe and document actions taken to restore the 

effectiveness of the ECs. 
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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 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 Order on Consent, 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 

A Contingency Plan is included as Section 4 of the Post-Closure 

Monitoring and Maintenance Operation Manual (Appendix B). Emergency 

contacts for the Site are included below: 

Emergency Contacts 

Steve Orcutt - Assistant Commissioner, Solid Waste and 
Recycling 

(607) 664-2460 

Rich Bills - Assistant Landfill Supervisor (607) 776-2361 

NYSDEC Region 8 585-226-2466 

NYSDEC Spill Hotline 800-457-7362 

NYSDOH (585) 423-8014 
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3.0 Site Monitoring Plan 

The Post-Closure Environmental Monitoring Plan is included as Section 2 of of 

the Post-Closure Monitoring and Maintenance Operation Manual (Appendix B). 

The current sampling frequency and requirements are included in the following 

schedule 

Lindley South Landfill 
Post-Closure Sampling Schedule (2009 - 2020 

Year First Quarter Second Quarter Third Quarter Fourth Quarter 

2009 - R R B 

2010 SNR R SNR SNR 

2011 SNR SNR SNR R 

2012 SNR B SNR SNR 

2013 SNR SNR SNR R 

2014 SNR R SNR SNR 

2015 SNR SNR SNR B 

2016 SNR R SNR SNR 

2017 SNR SNR SNR R 

2018 SNR B SNR SNR 

2019 SNR SNR SNR R 

2020 SNR R SNR SNR 

Notes: 

R = 1998 Part 360 Routine Parameters 
B = 1998 Part 360 Baseline Parameters 
SNR = Sampling Not Required 

The proposed sampling schedule applies to all of the current monitoring locations: MW-1, MW-2S, 
MW-2D, MW-3, MW-4, GW-1, MW-4, SW-1, SW-2, SW-4 and SW-7. 

Sampling events will include perimeter gas monitoring and landfill inspections. Site perimeter gas 
monitoring will occur on a quarterly basis until 2012 and then will be completed on an annual basis. 
There are a total of ten (10) permanent perimeter gas monitoring points (GP-1-GP-10). 
The proposed sampling schedule may be modified at any time by NYSDEC. 

All analytical data will be submitted in an approved Electronic Deliverable Data (EDD) format into the 
NYSDEC EQulS Database. 
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4.0 Operation and Maintenance Plan 

Site Management Plan 

The Post-Closure Maintenance Operations Plan is included as Section 3 of the 

Post-Closure Monitoring and Maintenance Operation Manual (Appendix B). 

4.1 Excavation Work Plan 

Since the Post-Closure Monitoring and Maintenance Operations Manual 

was completed and approved by NYSDEC, an Excavation Work Plan has been 

completed and is included in Appendix C. The Excavation Work Plan identifies 

procedure to be followed in case the need arises to excavate soils at the Site (i.e 

cap repairs, maintenance activities). 
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5.0 Inspections, Reporting and Certifications 

Site Management plan 

5.1 Site Inspections 

5.1.1 Inspection Frequency 

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. 

5.12 Inspection Forms, Sampling Data, and Maintenance Reports 

All inspections and monitoring events will be recorded on the 

appropriate forms for their respective system (i.e. field data forms, chain of 

custody records, gas monitoring logs). Additionally, a general site-wide 

inspection form will be completed during the site-wide inspection (see 

Appendix B Section 3). These forms are subject to 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; 
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• Operation and maintenance activities are being conducted 

properly; and, based on the above items; and 

• The site remedy continues to be protective of public health 

and the environment and is performing as designed. 

5.2 Certification of Engineering and Institutional Controls 

After the last inspection of the reporting period, a Professional Engineer 

licensed to practice in New York State will prepare the following certification: 

For each institutional or engineering control identified for the site, I 

certify that all of the following statements are true: 

• The inspection of the site to confirm the effectiveness of the 

institutional and engineering controls required by the 

remedial program was performed under my direction; 

• 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 Department; 

• 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 

Department 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 

268.027.001/3.13 -20- Barton & Loguidice, P.C. 



Lindley South Landfill SiteManagement Plan 

valid and sufficient for the intended purpose under the 

document; 

• Use of the site is compliant with the environmental deed 

restriction; 

• The engineering control systems are performing as designed 

and are effective; 

• To the best of my knowledge and belief, the work and 

conclusions described in this certification are in accordance 

with the requirements of the site remedial program; and 

• The information presented in this report is accurate and 

complete. 

• I certify that all information and statements in this 

certification form are true. I understand that a false 

statement made herein is punishable as a Class "A" 

misdemeanor, pursuant to Section 210.45 of the Penal Law. 

I, [name], of [business address], am certifying as Owner's 

Designated Site Representative I have been authorized and 

designated by all site owners to sign this certification for the 

site. 

The signed certification will be included in the Periodic Review Report 

described below. 

For each institutional identified for the site, I certify that all of the 

following statements are true: 

• The institutional control employed at this site is unchanged 

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

by the Department; 
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• 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 

Department 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; 

• Use of the site is compliant with the environmental deed 

restriction. 

• The information presented in this report is accurate and 

complete. 

• I certify that all information and statements in this 

certification form are true. I understand that a false 

statement made herein is punishable as a Class "A" 

misdemeanor, pursuant to Section 210.45 of the Penal Law. 

I, [name], of [business address], am certifying as Owner's 

Designated Site Representative and I have been authorized 

and designated by all site owners to sign this certification for 

the site. 
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5.3 Periodic Review Report 

Site Management Plan 

A Periodic Review Report will be submitted to the Department every year, 

beginning 18 months after the Certificate of Completion or equivalent document, 

e.g., Satisfactory Completion Letter, No Further Action Letter, etc., is issued. In 

the event that the site is subdivided into separate parcels with different 

ownership, a single Periodic Review Report will be prepared that addresses the 

site described in Appendix A (Declaration of Covenants and Restrictions). The 

report will be prepared in accordance with NYSDEC DER-10 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; 

• All leachate generation and hauling records during the reporting 

period; 

• Data summary tables and graphical representations of 

contaminants of concern by media, 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; 
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• A site evaluation, which includes the following: 

o The compliance of the remedy with the requirements of the 

site-specific 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 An annual overview of the leachate collection and 

transportation including a review of the annual leachate 

generation compared to historical data. 

o Recommendations regarding any necessary changes to the 

remedy and/or Monitoring Plan; and 

o The overall performance and effectiveness of the remedy. 

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

NYSDEC Central Office. 

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 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 NYSDEC. 
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Declaration of Covenants and Restrictions 
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D E C L A R A T I O N of COVENANTS and RESTRICTIONS 

THIS COVENANT is made the 3-^day o f p r f f Q i l . 20Jg>by Steuben 
County, a municipality of the State of New York and having an office for the transaction of 
business at 3 E . Pulteney Square, Bath, NY 14810. 

WHEREAS, Lindley Landfill is the subject of an Order on Consent executed by 

Steuben County as part of the New York State Department of Environmental Conservation's (the 
"Department's) State Superfund Program, namely that parcel of real property located on 8676 
Gibson Rd. in the Town of Lindley, County of Steuben, State of New York, which is part of 
lands conveyed by Town of Lindley to County of Steuben by deed dated October 8,1996 and 
recorded in the Steuben County Clerk's Office in Liber and Page 1506 and 274, and being more 
particularly described in Appendix "A," attached to this declaration and made a part hereof, and 
hereinafter referred to as "the Property"; and 

WHEREAS, the Department approved a remedy to eliminate or mitigate all 

significant threats to the environment presented by the contamination disposed at the Property 
and such remedy requires that the Property be subject to restrictive covenants. 

NOW, T H E R E F O R E , Steuben County, for itself and its successors and/or 

assigns, covenants that: 

First, the Property subject to this Declaration of Covenants and Restrictions is as shown 
on a map attached to this declaration as Appendix "B" and made a part hereof. 

Second, unless prior written approval by the Department or, if the Department shall no 
longer exist, any New York State agency or agencies subsequently created to protect the 

environment of the State and the health of the State's citizens, hereinafter referred to as "the 
Relevant Agency," is first obtained, where contamination remains at the Property subject to the 
provisions of the Site Management Plan ("SMP"), there shall be no construction, use or 
occupancy of the Property that results in the disturbance or excavation of the Property which 
threatens the integrity of the engineering controls or which results in unacceptable human 

exposure to contaminated soils. 

Third, the owner of the Property shall not disturb, remove, or otherwise interfere with the 
installation, use, operation, and maintenance of engineering controls required for the Remedy, 
which are described in the SMP, unless in each instance the owner first obtains a written waiver 
of such prohibition from the Department or Relevant Agency. 

Fourth, the owner of the Property shall prohibit the Property from ever being used 
for puiposes other than for its current use as a landfill without the express written waiver of such 
prohibition by the Department or Relevant Agency. 
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Fifth, the owner of the Property shall prohibit the use of the groundwater 
underlying the Property without treatment rendering it safe for drinking water or industrial 

purposes, as appropriate, unless the user first obtains permission to do so from the Department or 

Relevant Agency. 

Sixth, the owner of the Property shall provide a periodic certification, prepared 
and submitted by a professional engineer or environmental professional acceptable to the 

Department or Relevant Agency, which will certify that the institutional and engineering controls 
put in place are unchanged from the previous certification, comply with the SMP, and have not 
been impaired. 

Seventh, the owner of the Property shall continue in full force and effect any 
institutional and engineering controls required for the Remedy and maintain such controls, unless 
the owner first obtains permission to discontinue such controls from the Department or Relevant 
Agency, in compliance with the approved SMP, which is incorporated and made enforceable 
hereto, subject to modifications as approved by the Department or Relevant Agency. 

Eighth, this Declaration is and shall be deemed a covenant that shall run with the 

land and shall be binding upon all future owners of the Property, and shall provide that the owner 
and its successors and assigns consent to enforcement by the Department or Relevant Agency of 
the prohibitions and restrictions that the Order on Consent requires to be recorded, and hereby 
covenant not to contest the authority of the Department or Relevant Agency to seek enforcement. 

Ninth, any deed of conveyance of the Property, or any portion thereof, shall recite, 
unless the Department or Relevant Agency has consented to the termination of such covenants 
and restrictions, that said conveyance is subject to this Declaration of Covenants and 
Restrictions. 

IN WITNESS W H E R E O F , the undersigned has executed this instrument the day 
written below. 

By: 

Print Name 

Title 

STATE OF NEW YORK ) 
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) s.s.: 

COUNTY OF STHUBa-l) 

On the ~> ' day of ; s in the year 201^before me, the undersigned, 

personally appearedir>-")K-"jrS ^ \ > fejg . , personally known to me or proved to me 

on the basis of satisfactory evidence to be the individual(s) whose name is (are) subscribed to the 
within instrument and acknowledged to me that he/she/they executed the same in his/her/their 
capacity(ies), and that by his/her/their signature(s) on the instrument, the individual(s), or the 
person upon behalf of which the individual(s) acted, executed the instrument. 

L J W O K ^ V J L 
Notary Public State of New York 

YVONNE ERWAY 
Notary Public, State of Now York 

Registration #01ER6153708 
Certified in Steuben County 

Commission expires: October 1 6 , 2 0 H 
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SUGGESTED DEED DESCRIPTION 

LANDS OF COUNTY OF STEUBEN 

ALL THAT TRACT OR PARCEL OF LAND situate in the Town of Lindley, Township 1 Range 2, 

Portion of the Anthony Tract and the Middle Ridge Tract, County of Steuben and State of New York 

bounded and described as follows: 

Beginning at a point in the centerline of Gibson Road on the east line of Watterson as recorded 

in Liber 2196 Page 29; 

Thence the following courses along the centerline of Gibson Road: 

South 85°29'20" East - 35.91 feet to a point' 

South 77°12'44" East -1463.31 feet to a point; 

South 79"36'45" East -105.77 feet to a point; 

South 84*24'33" East -116.98 feet to a point on the west line of Smith as recorded in Liber 1825 

Page 271; 

Thence South 11°06'39" West along the west line of said Smith a distance of 24.62 feet to an 

iron pipe and continuing along the same above described course a distance of 386.67 feet for a total 

distance of 411.29 feet to an Iron pin; 

Thence North 7917'04" West along the north line of Wagner and Schroeder as recorded in 

Liber 1321 Page 150 a distance of 1721.20 feet to an iron pipe; 

Thence North 11°11'17" East along the east line of said Watterson a distance of 423.77 feet to 

an iron pipe and continuing along the same above described course a distance of 25.50 feet for a total 

distance of 449.27 feet to the point of beginning. Comprising an area of 16.758 acres. All as more fully 

shown on a survey map entitled "Plan of Lands of County of Steuben" surveyed by McConnell & Muller 

Land Surveyors dated July 31, 2012 as Job No. 4732. 

Subject to all rights of ways and/or easements of record. 

Being a portion of the premises deeded by Town of Lindley to County of Steuben dated October 

8,1996 recorded In Liber 1506 Page 274. 



. the - r a t tin* oF lands o f Snlth 

DECLARATION OF COVENANTS AND RESTRICTIONS AND ENVIRONMENTAL 
EASEMENT AREA 

SURVEYOR'S DESCRIPTION OF PARCEL t 
CONTAIN INC 18.758 ACRES: 

ALL THAT TRACT OR PARCEL OF LAND being a p o r t i o n o f t h e A n t h o n y T r a c t , s i t u a t e in 
Township [ flange 2 , Town oF Lindley, Coun ty o f S t e u b e n and S t a t * o f New Yor l i bounded and d e s c r i b e d 

Beginning o t a p o i n t in t h e c e n t e r l i n e o f Gibson Rood sa id p o i n t n a r k i n g t h e i n t e r s e c t i o n oF soid 
c e n t e r l i n e w i t h t h e e a s t t i n t OF W a t t e r s o n as r e c o r d e d in L i b e r 2196 Page 29 ; 
Thence t h e Following c o u r s e s a long t h e c e n t e r l i n e o f Gibson Rood-
S o u t h B3*29"20* E a s t - 33.91 Fee t t o a p o i n t ; 
S o u t h 77'12*44* E a s t - 1463.31 f e e t t o a p o i n t ; 
S o u t h 79*36*45* E a s t - 105-77 Fee t t o o p o i n t ; 
S o u t h 04*24*33* C a s t - 116.98 f e e t t o a po in t •. 
as r e c o r d e d in L ibe r 1B2S Poge 271] 
Thence S o u t h M'06'39* West a long t h e v e s t line o f l ands o f said Sn i t h a d i s t a n c e o f 24.62 f e e t t o an i r o n 
pipe a n d con t inu ino a long t h e sane above d e s c r i b e d c o u r s e a d i s t a n c e o f 386-67 f e e t f o r a 
t o t a l d i s t a n c e o f 41L29 Fee t t o on i r o n p in i 
Thence N o r t h 79*17'04* Wes t a long t h e n o r t h l ine oT lands o f Wagner and S c h r o e d e r a s r e c o r d e d 
•n L i b e r 1321 Page 130 a d i s t a n c e oF 1721.20 Fee t t o on i r o n p ipe; 
Thence N o r t h l l*H"17* E a s t a l ong t n e e a s t tine o f sold W a t t e r s o n a d i s t a n c e o f 423.77 f e e t 
t o o n i r o n pipe and con t i nu ing a long t h e sane above d e s c r i b e d c o u r s e a d s i t o n c r oF 25-50 
f e e t f o r a t o t a t d i s t a n c e o f 449.27 f e e t t o t h e po in t o f beginning. Conpr is ing an a r e a o f 16.758 a c r e s -
All af i n o r e Fully choen on a s u r v e y nap e n t i t l e d 'P lan o f Lands oF Coun ty o f S t e u b e n ' s u r v e y e d by 
McConnell L Mul ler Land S u r v e y o r s d o t e d J u l y 31. 2012 as J o b No. 473a 
S u b j e c t t o a l l r i g h t s o r ways a n d / o r e o s e n e n t s o f r e c o r d . 
Being a p o r t i o n o f t h e p r e n i s e s deeded by Town o f Lindley t o C o u n t y o f S t e u b e n d a t e d 
O c t o b e r 8, 1996 r e c o r d e d in L ibe r 1506 Poge 274, 

DEED REfERENCE 

1) TOWN OT LINDLCY TO COUNTY OF STEUBEN 
DATED OCTOBER 6, 1996 RECORDED IN 
LIBER 1306 PAGE 274. 

CERT IF I CATION 

THIS IS TO CERTIFY THAT I AM A 
LICENSED LAND SURVEYOR AND THAT 
THIS PLAN WAS COMPLETED ON JANUARY 
22. 20)3 FROM AN INSTRUMENT SURVEY 
ON JULY 23. SOia 

RODRICK C HCCONNELL L.S. 49158 

MAP REFERENCE 

SURVEY HHP DF A 16.787 ACRE PORTION OF THE 
LAND DF STEUBEN COUNTY BY GYMO ON SEPTEMBER 
29. 1997. NOT RECORDED- (SOUTH OF GIBSON ROAD) 

PLAN OF LANDS Or COUNTY OF STEUBEN SURVEYED 
BY HCCONNELL L HULL EH L.S DATED APRIL 6. 1998 
JOB NQ. 4732. 0J3RTH SIDE OF GIBSON ROAD) 

PLAN OF LANDS DF COUNTY OF STCUICN SURVEYED 1Y 
MCCONNELL I MULLER LAND SURVEYORS X I NO. 47X 
DATED JULY 31, 2012-NORTH AND SOUTH OF ROAD 
SUBDIVIDED INTO 3 PARCELS. 

N/r 
WAGNER t SCHROEDER 
L. 1321 

DECLARATION OF C0VENATNS AND RESTRICTIONS AND ENVIRONMENTAL 

EASEMENT AREA 

SURVEYOR'S DESCRIPTION OF 14.17% ACRE PARCEL 
CLOSED AND CAPPED UNDFILL PARCEL WITHIN PARCEL 1: 

ALL THAT TRACT DR PARCEL Or LAND being a p o r t i o n o f t h e A n t h o n y T r a c t , a i t u o t e In 
Township 1 Range 2 , Town o f L ind ley . Coun ty o f S t e u b e n and S t a t e o f Nee York bounded 
and d e s c r i b e d BS Follows^ 

Beginning a t a po in t in t h e c e n t e r l i n e o f Gibson Road, said po in t n a r k i n g t h e r i t e r s e c t l o n 
o f said c e n t e r l i n e w i t h t h e e a s t line o f l ands o f 
W a t t e r s o n a s r e c o r d e d M L i b e r 2196 Poge 29 ; t h e n c e S o u t h 43*47*40* E a s t o d i s t a n c e 
o f 53.34 F e e t t o t h e Point o f Beginning f o r t h e p a r c e l being d e s c r i b e d as fo l l ows . 
Thence t h e fo l lowing c o u r s e s t h r o u g h the p r o p e r t y o f t h e C o u n t y o f S t e u b e n as r e c o r d e d 
m L i b e r 1506 Page 274: 
S o u t h 77"20'02* E a s t - 20290 Feet t o o p o i n t ; 
S o u t h S S ' l B ' S r E a s t - 45.96 Feet t o a p o i n t ; 
S o u t h 73*0113* E a s t - 36.70 Fee t t o a p o i n t ; 
N o r t h 61*37*25* E a s t - 49.45 f e e t t o o p o i n t ; 
S o u t h 77*13'|4* E a s t - 111332 Feet t o a p o i n t ; 
S o u t h 54'42'SO* E a s t - 66.81 Fee t t o a p o i n t ; 
S o u t h 77*46'22* E a s t - 1BL37 Feet t o o p o i n t ; 
S o u t h 12*29'21 ' V e s t - 279.64 Fee t t o a p o i n t ] 
S o u t h 27*39 '29* Wes t - 16.96 f e e t t o a p o i n t j 
S o u t h 5t*22 '47* W e s t - 12.49 f e e t t o a p o i n t ; 
S o u t h 6f>"53'27' Wes t - 1803 f e e t t o a p o i n t ; 
N o r t h B7*33"09* w e s t - 18.26 Feet t o a p o i n t ; 
N o r t h 79*19'3B' Wes t - 161328 f e e t t o a p o i n t ; 
N o r t h 14*37*05' W e s t - 46.73 f e e t t o a p o i n t i 
N o r t h 06*57*02* E a s t - 127.38 f e e t t o o p o i n t ; 
N o r t h 17*36*44" E a s t - 236.74 f e e t t o t h e po in t o f beginning. Conpr is ing an a r e a o f 14.171 a c r e s . 
S u b j e c t t o a l l r i g h t s oF ways a n d / o r e a s e n e n t s o f r e c o r d . 
Being a p o r t i o n oF t h e premises deeded by Town oF Lindley t o C o u n t y oF S t e u b e n d o t e d 
O c t o b e r 8, 1996 r e c o r d e d in Liber 1506 Page 274. 
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1 Lindley South Landfill Closure Section 1 

S E C T I O N 1 
St 

INTRODUCTION 

1 
U General 

This Post-Closure Landfill Monitoring and Maintenance Operations Manual has been prepared 

consistent with the requirements established in 6NYCRR Part 360-2.15(i)(7). This manual 

describes the post-closure activities and procedures that should be utilized by landfill personnel 

to provide that the facility is maintained with minimal environmental impacts. As such, the 

manual contains, in addition to this introductory section, the following: 

Section 2 - Post-Closure Environmental Monitoring Plan: includes details on the duration 

and frequency of the post-closure monitoring activities and locations of monitoring points. 

| Additionally, this section describes the methods and procedures for sample collection, 

handling, analysis, and chain of custody documentation. 

Section 3 - Post-Closure Maintenance Operations Plan: describes post-closure inspection and 

corrective action activities which should occur concurrent with the post-closure 

environmental monitoring program. 

Section 4 - Contingency Plan: describes predetermined courses of action to be taken should 

1 potentially harmful or environmentally threatening situations occur during the closure and 

post-closure maintenance of the landfill. 

The procedures included within these sections shall be performed on a regular basis so that the 

facility is maintained in an environmentally sound manner during the closure and post-closure 
5 

period. 

It should be noted that this Post-Closure (Environmental) Monitoring and Maintenance Operations 

manual is separate from the previously prepared Lindley South Landfill leachate storage and 

transfer station Operation and Maintenance (O&M) manual. 

m 
jjl 
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This Manual is generally organized to cover topics in the chronological order that will be 

encountered in the maintenance operation, such as development and construction of the final cover 

system, landfill environmental monitoring, and closure and post-closure maintenance. Personnel 

can refer to specific items by locating them in the Table of Contents which is organized by major 

topics for easy reference. Personnel shall periodically review the manual to assure conformance 

to the requirements established in 6NYCRR Part 360. If maintenance procedures must be 

modified, this Manual shall be revised to reflect the changes. 

1.2 Site Description 

The Lindley South Landfill, which is located on Gibson Road, in the Town of Lindley, Steuben 

County, is approximately 12 acres in size, with dimensions of approximately 320 feet wide (north-

south) and approximately 1,650 feet long (east-west). The general area proximate to the site is 

rural, with adjacent properties consisting of primarily forest land and farmland. The landfill is 

located along the lower portion of a long sloping hillside, with surface water and groundwater 

generally draining to the northeast. Landfill operations are currently active at the Lindley North 

Landfill, which is located immediately north of the inactive Lindley South Landfill, across Gibson 

Road. Figure 1 is a site plan showing existing features. 

1.3 Site History 

The Lindley South Landfill began operations in 1977 and continued through 1983 when capacity 

was reached. The total quantity of fill and cover material at the Lindley South Landfill site is 

reported to be approximately 336,767 cubic yards. Fill at the site averages approximately 20 feet 

in height above the natural grade with a maximum height of 30 feet at the center of the site in the 

form of an east-west oriented ridge. Upon completion of the landfill operations, a 2-foot thick 

cap of natural material, obtained from the North Landfill area, was placed over the landfill and 

seeded. Although the landfill is unlined and there were no leachate collection, removal, or storage 

provisions incorporated into the landfill's original construction, a retrofitted leachate collection 

system, an intermediate cap, and a relatively complete vegetative cover are currently in-place over 

the Lindley South Landfill. 
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Since initial landfill operations began, the landfill has been owned by the Town of Lindley and 

operated by the Steuben County Highway Department. Municipal solid wastes were accepted 

from 11 towns within Steuben County while industrial wastes were previously accepted from 

Coming Glass Works from 1979 to 1980. In general, industrial wastes included heavy metals, 

such as lead and other inorganic matter, from Corning Glass Works manufacturing operations. 

The disposal of wastes at the site was completed with the written approval of the New York State 

Department of Environmental Conservation (NYSDEC) and generally in accordance with accepted 

practices at the time. (Cherill 1985). 

Routine site inspections by the NYSDEC frequently reported leachate outbreaks flowing indirectly 

into a local unnamed stream (apparently the Tributary to Glendening Creek). In 1979, a local 

resident had complained that leachate, migrating from the landfill to a local stream, had 

subsequently caused adverse health impacts on farm animals, while other complaints faulted 

landfill leachate contamination, to the local groundwater supply, as a reason for human illnesses. 

In 1983, the NYSDEC performed sampling and analysis of leachate from the landfill which 

identified elevated levels of zinc and sulfur. In 1984, a study was initiated by Steuben County to 

identify supplemental methods of leachate control at the site. The study recommended that a 

retrofitted leachate collection system be installed in the landfill. In 1985, samples of the leachate 

were collected and analyzed by General Testing Corporation, which identified detectable 

concentrations of aromatic and halogenated organic compounds. 

In addition to the above items and the recently completed Remedial Investigation (RI), a number 

of other studies have been performed at the Lindley South Landfill over its history. In September 

1988, H&A of New York was contracted to install three water level piezometers at the landfill 

in order to evaluate groundwater underflow conditions by periodic rounds of water level 

measurements. Water levels obtained from the piezometers indicated a groundwater flow 

direction to the northeast at a gradient of approximately 0.061 feet per foot. A study by Hunt 

Engineers and Architects, in 1989 was performed to evaluate the causes of leachate generation and 

provide recommend methods to reduce the volume of leachate generated. 
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The study concluded that approximately 2,800 gallons of groundwater flows into the landfill each 

day, regardless of weather conditions, and that groundwater contributes to nearly half of the 

leachate removed from the collection system. The study's recommendations included the 

installation of a groundwater control system on the south side of the landfill to reduce groundwater 

flow into the fill material. Dependent on the efficiency of the control system in reducing leachate 

generation, the study also recommended the installation of a synthetic liner cover system. 

Subsequent to the 1989 study, Steuben County forces installed groundwater drainage systems 

around the South and West sides of the site. 
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S E C T I O N 2 

ENVIRONMENTAL MONITORING PLAN 

2.1 Introduction 

This Environmental Monitoring Plan (EMP) is intended to provide information related to post-

closure environmental monitoring for the Lindley South Landfill. This EMP will describe the 

proposed on-site and off-site monitoring including the specific monitoring points, sampling 

schedule, methods of sample collection, preservation analysis, documentation, and reporting. The 

EMP also describes conditions and schedules under which the existing and contingency water 

quality monitoring plans would be implemented. This EMP was prepared using 6NYCRR Part 

360 Solid Waste Management Facilities (NYSDEC) as a guidance document as well as other 

information including the results of the Remedial Investigation completed by C&S in 1997. This 

EMP should be used to provide guidance for environmental monitoring during post-closure. The 

EMP should be periodically reviewed and updated in order to address revised or new regulations 

and requirements concerning the program. 

2.2 Environmental Monitoring Points 

Environmental monitoring points have been established at locations proximate to the landfill which 

consist of groundwater, surface water, and leachate sampling locations. These monitoring points 

have been established in consultation with the NYSDEC for the purpose of assessing water quality 

of the site and surrounding area. 

2.2.1 Groundwater Monitoring Wells 

The groundwater monitoring network for the Lindley South Landfill consists of 10 

groundwater monitoring wells and 1 piezometer located throughout the site. Post-Closure 

environmental monitoring will be completed at the 7 monitoring wells listed in the following 

table. The location of the monitoring wells scheduled for post-closure monitoring are shown 

on Figure 2, while boring logs for the monitoring wells are included within Appendix A. 
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Well 

Location 

Top of PVC 

Elevation 

Depth to 

Well Bottom 

Screen 

Interval 

Shallow Monitoring Wells 

MW-1 1463.97 30.0' 10.0-30.0* 

MW-2S 1460.37 28.5' 8.0-28.0' 

MW-3 1486.59 25.5' 5.0-25.0' 

MW-4 1515.01 26.7' 6.0-26.0' 

GW-1 1544.44 55.4' 45.4-55.4' 

GW-4 1482.67 48.0' 32.5-47.5' 

Deep Monitoring Wells 

MW-2D 1460.08 97.0' 86.7-96.7' 

Post-Closure surface water monitoring will be completed at 4 locations within the nearby 

tributary to Glendening Creek including upstream location SW-1, immediate downstream 

locations SW-2 and SW-4, and a remote downstream location SW-7. The location of the 

surface water monitoring points are shown on Figure 2. 

2.2.3 Landfill Gas Monitoring Points 

During the completion of remedial investigations at the site, the presence of explosive or 

volatile organic compound gases was not revealed at 21 temporary subgrade explosive gas 

monitoring locations, due primarily to the dense and fine grained nature of the glacial till 

soils which surrounds and underlies the landfill waste mass. Since the means for outward 

gas migration at the landfill appears to be minimal, it is planned that post-closure monitoring 

for landfill gases be accordingly completed on a semi-annual basis along the landfill 

perimeter, at the ground elevation at 15 to 20 pre-staked landfill cap perimeter locations, as 

shown in Figure 2A. 
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Landfill gas monitoring will include the direct reading measurement of percent LEL(percent 

lower explosive limit), as well as incidental parameters including percent oxygen, carbon 

monoxide concentration, and hydrogen sulfide concentration, using a GasTech Safe-T-Mate 

GT-400 gas meter. Monitoring for total volatile organic vapors will also be completed, 

using a Mini-Rae photoionization detector. 

22,4 Residential Water Well Monitoring 

Historically, Steuben County has implemented an annual residential well water sampling and 

analysis program, on an alternating basis, for a number of local private residential wells 

located in the general vicinity of the Lindley South Landfill. Consistent with these previous 

efforts, Steuben County has indicated that an annual residential well water monitoring 

program will be maintained for local private residential wells in the future. Residential 

water well monitoring will be completed on an annual basis, as part of the Post-Closure 

Environmental Monitoring Program. Annual residential well water sampling will be 

completed on an alternating basis as determined by the County, for the residences (locations 

shown on Figure 3) included within the following list. 

Residence Figure 3 Location 

Judy Randall (well depth =105') A 

Hammond Sly B 

Joe Hale (well depth = 176') C 

Terrance Rhodes (well depth =250') D 

John & Pat Errington (well depth =170') E 

Dave & Nancy Fuller F 

William & Joyce Rhodes G 

Residential water well sampling will be completed for parameters included within the 

6NYCRR Part 360 baseline list. Upon receipt, copies of the laboratory data will be 

submitted to Steuben County for distribution to the appropriate residents. 
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2.3 General Field Sampling Equipment 

Field sampling equipment shall be manufactured of inert materials and designed to obtain samples 

with minimal agitation and contact with the atmosphere. The equipment shall be cleaned at the 

laboratory or other appropriate location and checked before use. It shall be protected during 

transportation to avoid contamination. Prior to sampling, all equipment shall be procured and 

accommodations for sample container delivery and sample shipment shall be made. The following 

is a list of general equipment that should be utilized during sampling events. 

General Sampling Equipment: 
• Chain of Custody Forms 
• Field Log Book and Field Record Sheets 
• Engineers Tape and Folding Ruler with 0.01 Foot Intervals 
• Face-Safety Shield, Latex Gloves and Respirators 
• Tyvek Coveralls and Boots 
• Conductivity Meter with Calibrations Standards 
• pH and Eh meters (portable electronic); pH paper; 
• Thermometer (portable Hand-Held) 
• Biodegradable Phosphate-Free Detergent 
• Coolers (with ice) , Sample Bottles, and Aluminum Foil 
• Duct and Filament Tape 
• Paper Towels, Large Plastic Sheets and Decontamination Cloths 
• Tap, Deionized, and Distilled Water 
• Laboratory Grade Hexane 
• 5 Gallon Wash Buckets 

2.4 Sampling Protocols and Methods of Sample Collection 

A Health and Safety Plan has been included within Appendix A for use and/or informational 

purposes as part of the Post-Closure Environmental Monitoring Program. Prior to initiation of 

the Post-Closure environmental monitoring program, a tour-introduction of the site to applicable 

sampling/laboratory personnel, as well as local Police and Fire Department personnel, shall be 

provided. Proper sample collection, preservation, handling, and analysis procedures must be 

followed in order to maintain sample integrity. The following protocols are designed to collect 

representative samples and maintain adequate QA/QC. 

Post Closure Monitoring and Maintenance Operations Manual Page 2-4 



Lindley South Landfi l l Closure Section 2 

2.4.1 Groundwater Monitoring Wells 

The monitoring wells to be sampled as part of the EMP are constructed of 2" diameter PVC 

riser pipe with a protective steel casing. Each of the site specific monitoring wells are 

presently equipped with dedicated PVC bailers. Water level elevations shall be recorded 

from each well location. Water elevations shall be identified for each well prior to purging 

and sampling. Measurements shall be taken from a point on the top of PVC riser pipe or 

on some other known point. The water level data shall be used to update the groundwater 

contour map. Water level measurements shall be obtained using an electronic measuring 

device. Other specific information for the well shall also be recorded. This includes the 

total depth of the well, distance from top of protective casing to the standing water, distance 

from top of protective casing to scribed mark on well casing, and surveyed land elevation. 

All measurements shall be taken within a 24 hour period to obtain consistent elevations and 

shall be recorded on the Monitoring Well Data Sheets. The procedure for measuring water 

levels in the monitoring wells is described below. 

• Unlock and remove the well cap. Measure water level to nearest 0.01 foot with an 
electronic water level indicator. The water level indicator shall be decontaminated 
before moving to next well. The tape and cable are decontaminated by washing in 
a bucket of distilled water with a biodegradable, phosphate-free detergent solution, 
followed by a rinse with distilled water. 

Standing water in the well shall be evacuated or purged prior to collecting a sample. It is 

reasonable to assume that removing 3 to 5 times the well volume of water in the well should 

replace standing water with formation water. Thus, prior to sampling, the sampling team 

shall purge the well by removing 3 to 5 times the well volume of water. Calculate the 

necessary volume of water to be removed as follows: 

• Determine the length of the well from well boring logs = A (in feet). 
• Measure the distance from the top of the well to the water level = B (in feet). 
• Calculate the length of water column in the well = L (in feet) = A-B. 
. Determine the diameter of the well = D (in inches). 

Use the following equation to calculate one well volume of water: 

V = one well volume in GALLONS. 
D = diameter of well in INCHES. 
L = length of standing water in well in F E E T . 
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V = D 2 * L * 0.041 

Note: The above equation factors in the conversion from inches to feet for the well 
diameter, cubic feet to gallons, and the constant pi (3.14). Multiply V times 3 to 5 
to determine the total volume to be evacuated. 

Determine the volume of water the bailer can hold. Divide the evacuation volume by the 

bailer volume to obtain the number of bails of water to be removed from the well. Record 

this on the Monitoring Well Data Sheet. Attach the polypropylene rope to the sample bailer 

then purge the well. A different dedicated rope shall be used for each well. After the 

calculated volume of water has been removed, the well shall be allowed to recover for 24 

hours before samples are collected. The following procedures will be used for the 

subsequent collection of groundwater samples from the monitoring wells: 

1. Prepare the Monitoring Well Data (Appendix B) and Chain-of-Custody sheets for 
each well. (Monitoring well logs are included within Appendix B); 

2. Calibrate the field measurement instruments (pH, Eh, conductivity, turbidity) 
according to the instrument manufacturer's procedures for calibration; 

3. Unlock and remove well cap; 
4. Measure and record the depth to water from the top of the PVC riser pipe using a 

previously decontaminated electronic water level indicator; 
5. With a dedicated PVC bailer, remove one bailer volume of well water and measure 

and record the initial pH, conductivity, temperature, and Eh. The bailer should be 
gendy lowered into the well just enough to submerge the bailer below the top of the 
water level, and then gently remove the bailer. This procedure should be used to 
purge the well of at least 3 to 5 well volumes of water with the purged water 
discharged to a container and disposed of within leachate sump LS-3 located within 
the limits of the landfill liner system. This approach to well purging is used in an 
attempt to minimize the re-suspension of silt which may be present within the well. 
The 3 to 5 well volumes are computed using the calculated water volume of the well 
based upon the height of the column within the riser pipe and the diameter of the 
riser pipe. In cases where a low well volume is encountered, an additional allowance 
should be made for the sand pack volume of the bore hole; 

6. If the well should go dry prior to purging the required 3 to 5 well volumes, allow an 
appropriate amount of time for the well to recover. If the required 3 to 5 well 
volumes cannot be purged from the well within a 24 hour period, due to poor well 
recharge proceed to sample the well within the 24 hours of initiation of well purging 
activities; 
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7. If/when expanded parameters sampling is being performed, immediately collect those 
samples intended for volatile, semi-volatiles, and PCB/pesticide analysis. Otherwise, 
remove the bailer and secure the well for sampling on the following day; 

8. Collect the groundwater samples for laboratory and field parameters using the same 
bailer handling procedures as what was followed during well purging. If the field 
turbidity value is greater than 50 NTU's, it may be appropriate to additionally collect 
a duplicate sample(s) for soluble metals analysis; 

9. I f duplicate metals samples are collected for filtration and subsequent analysis of 
soluble metals (i.e., soluble metals of concern), proceed to filter such samples using 
appropriate filtration devices and membranes. The media used in the filtration 
should have been previously prepared by acid washing, subsequent rinsing with 
distilled water, and checked for neutral pH. The filtration device should be rinsed 
with nitric acid followed by a distilled water rinse and air dried between each use. 
I f duplicate samples were collected for soluble metals analysis, a filter blank QC 
sample must be collected and analyzed for the respective routine or baseline 
parameter metals. When expanded parameter organic sample collection and analysis 
is performed, a trip blank for each day baseline parameter samples are collected, 
must accompany the samples in the field and must be analyzed for the respective 
baseline parameter organic; 

10. Check pH of samples collected for total metals, ammonia, COD, cyanide, hardness, 
TKN, TOC, and phenols using pH paper to ensure that samples are preserved below 
a pH of 2. 

11. Record on the Monitoring Well Data (Appendix B) and Chain-of-Custody sheets any 
pertinent information including sample appearance (color, odor, turbidity), adverse 
conditions related to the well installation, weather, needed maintenance, etc.; 

12. Lock the well and decontaminate the sampling equipment (if necessary) which will 
be reused for sampling of other monitoring points, using appropriate and acceptable 
decontamination methods (i.e., which may include acid washing of filtration 
equipment, etc.). 

Appendix C includes a listing of the requirements for sample containers, preservation 

techniques, and maximum holding times for the host of various routine, baseline, and 

expanded parameters. 

2.4.2 Surface Water Sampling Points 

Each of the surface water sampling points will be sampled by use of an intermediate 

sampling container (glass jar), either handheld or attached to an extension arm. The samples 

will be poured from the intermediate sampler into each of the sample collection bottles. The 

following procedures will be followed for the collection of the surface water samples: 

Post Closure Monitoring and Maintenance Operations Manual Page 2-7 



Lindley South Landfill Closure Section 2 

1. Prepare the Chain-of-Custody sheets for each surface water sampling points; 
2. Calibrate the field measurement instruments (pH, Eh, conductivity, turbidity, 

dissolved oxygen) according to the instrument manufacturer's procedures for 
calibration; 

3. The surface water samples should be collected in a downstream to upstream 
progression; 

4. Rinse the intermediate sampling container at least three times with the surface water 
to be sampled, prior to sample collection; 

5. The surface water samples should be collected with the intermediate sampling 
container in such a manner as to minimize re-suspension of bottom sediment. 
Collect the surface water samples for laboratory and field analyses as close to the 
center of the stream as possible. 

6. When analysis is performed for organic parameters, a trip blank for each day of 
sampling must accompany the samples in the field and be analyzed; 

7. Check pH of samples collected for total metals, ammonia, COD, cyanide, hardness, 
TKN, TOC, and phenols using pH paper to ensure that samples are preserved below 
a p H o f 2 . 

8. Record on the Chain-of-Custody sheets any pertinent information including sample 
appearance (color, odor, turbidity), weather, adverse conditions related to the 
sampling point, etc; and 

9. Decontaminate the sampling equipment which will be reused for sampling of other 
monitoring points, using appropriate and acceptable decontamination methods. 

Appendix C includes a listing of the requirements for sample containers, preservation techniques, 

and maximum holding times for the host of various routine, baseline, and expanded parameters. 

2.4.3 Landfill Gas Monitoring 

As previously described, post closure landfill gas monitoring will include the measurement 

of explosive gases at 15 to 20 pre-staked landfill cap perimeter locations during each 

monitoring event. Landfill gas monitoring shall be completed, concurrently during post-

closure groundwater and surface water monitoring tasks, utilizing a multi-gas meter. The 

following procedures will be followed for the measurement of landfill gases at each of the 

landfill site: 

1. Prepare Landfill Gas Monitoring Record Sheets (Appendix B); 
2. Calibrate multi-gas meter prior to site arrival according to the manufacturers 

procedures for calibration; 
3. Gas measurements shall be consistently taken at 15-20 pre-staked locations proximate 

to the perimeter of the landfill cap; 

Post Closure Monitoring and Maintenance Operations Manual Page 2-8 



Lindlev South Landfi l l Closure Section 2 

4. Prior to each gas measurement, the multi-gas meter shall be purged by assessing 
background ambient air quality for a minimum duration of one minute; 

5. Gas measurements shall be completed for parameters including, percent L E L (lower 
explosive limit), percent oxygen, carbon monoxide concentration, and hydrogen 
sulfide concentration, with subsequent readings logged on the Landfill Gas 
Monitoring Record Sheets (Appendix B). 

6. The results of each gas monitoring event shall be listed and interpreted within 
subsequent post-closure monitoring reports. 

2,5 Field Parameters 

Immediately after the well has been purged, field parameters shall be measured. Field parameters 

are measured by the field sampling team prior to and after samples are collected for laboratory 

analysis. It is important to measure the field parameters before and after laboratory analysis so 

as to evaluate the stability of the groundwater. All field test equipment shall be calibrated at the 

beginning of each sample day, and shall be checked and re-calibrated according to the 

manufacturer's specifications. Calibration information shall be reported with the analytical 

results. Parameters which are to be measured in the field include specific conductance, 

temperature, pH, turbidity, and Eh. 

Specific Conductance 
Electrical conductance or conductivity is the ability of a substance to conduct an electrical 
current. By definition, conductance is the reciprocal of resistance. Thus, the units for 
conductance are reported as reciprocal ohms or mhos. To avoid inconvenient decimals, data 
shall be reported in micromhos. Specific conductance shall be measured using a portable 
electronic instrument made for measuring specific conductance and shall be recorded on the 
Monitoring Well Data Sheet (Appendix B). The manufacturer's instruction for calibration, 
operation, and maintenance of the instrument shall be followed. 

Temperature 
The temperature of the recovered groundwater shall be measured with a portable hand held 
thermometer and recorded on the Monitoring Well Data Sheet (Appendix B). The 
thermometer used should be capable of measuring temperature to an accuracy of 0.5° F . 
The manufacturer's instructions for calibration, operation, and maintenance of the instrument 
shall be followed. 
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m 
The notation "pH" is used to represent the hydrogen-ion concentration and is the negative 
base 10 log of the hydrogen-ion activity in moles per liter. Although it is a concentration 
measurement, the pH is generally taken to mean hydrogen-ion activity rather than 
concentration and is reported in Standard Units (SU). The pH of the groundwater shall be 
measured with a portable electronic pH meter. The instrument shall be calibrated daily with 
standard known pH solutions. The pH meter should be capable of measuring pH to an 
accuracy of 0.05 standard pH units. The manufacturers instructions for calibration, 
operation, and maintenance of the instrument shall be followed. The pH reading shall be 
recorded on the Monitoring Well Data Sheet (Appendix B). 

Redox Potential (Eh) 
The term redox potential (Eh) is used to represent the relative intensity of oxidizing or 
reducing conditions in solutions. Groundwater in contact with air can be expected to show 
effects from oxygen. Measurements on reducing systems such as groundwater containing 
ferrous or ferric iron are meaningful only if oxygen is very carefully excluded from all parts 
of the sampling and measuring system. Eh measurements of pumped groundwater that has 
not contacted air requires special equipment and great care. Eh shall be measured using a 
portable, electronic Eh meter. The manufacturer's instructions for calibration, operation, 
and maintenance of the Redox Potential meter (tester), such as a "ORP Testr," meter shall 
be followed (an example of the calibration, maintenance, and operation instructions for the 
ORP Testr is included within Appendix C). The Eh reading shall be recorded on the 
Monitoring Well Data Sheet (Appendix B). 

2.6 Sample Preservation 

Many of the collected samples require preservation by chemical additives. For convenience 

purposes and QA/QC considerations, these preservatives are often added to the sample bottles in 

the laboratory, prior to sample collection. This approach reduces the amount of sample handling 

in the field and allows for more uniformity in sample preparation. The addition of chemical 

preservatives to the samples is dependent upon the type of analysis to be performed and the 

analytical methods to be employed. The laboratory should provide the needed information 

pertaining to the proper procedures for preservation of samples. Preservation techniques, 

container types, and holding times will be consistent with the most recent version on NYSDEC 

QA/QC protocols, as listed in Appendix C. 
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2.7 Chain-of-Custody Documentation 

All samples collected as part of the EMP at the landfill must be in the custody of an approved 

person from the time the sample is collected until the sample is analyzed for the last time. This 

custody must be documented on a Chain-of-Custody form which must accompany the sample at 

a l times. The person who is responsible for collecting the sample must sign their name and 

record the time and date of sample collection. If the sample is transported to the laboratory by 

someone other than the sampler, the courier must retain custody of the sample and the Chain-of-

Custody form must have their signed name and the time and date of acceptance. This Chain-of-

Custody must be maintained if sample analysis is to be subcontracted to a laboratory other than 

the prime. Finally, the signed Chain-of-Custody sheet must be included with the sample data 

report submitted to the engineer and subsequently to the NYSDEC. A Chain-of-Custody sheet 

must be completed for each set of sample bottles including QA/QC samples, collected from each 

environmental sampling point. The Chain-of-Custody sheets must also include information related 

to sample characterization. At a minimum, the Sample Characterization/Chain-of-Custody Sheet 

must include the following information; 1) Full laboratory name and address; 2) Job 

name/location/designation; 3) Sample name/designation 

Monitoring Wells only 
Date of well evacuation 
Well depth 
Depth to water (from top of riser pipe) 
Well volume 
Volume of water evacuated 
Method of well evacuation 
Field parameters (pH, temperature, color, appearance, etc.,) at the start 
and end of evacuation 

All samples 
Date and time of sampling 
Method of sample collection (grab, composite, etc.,) 
Field parameters (pH, Eh, temperature, conductivity, appearance, color, etc.,) 
Sample preservatives 
Analyses to be performed 
Field notes stating any relevant information 
Chain-of-Custody signature lines including spaces for date and time 
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2.8 Sample Identification 

Sample identification documents shall be prepared to maintain sample identification. A l samples 

shall be identified with a sample label. Identification labels shall be properly filled out and placed 

on the sample container after each sample is collected. Identification labels shall be consistent and 

similarly filled out for each sample collected and shall be consistent for all sampling rounds. The 

sample Identification tag or label shall include the following information: 

• Project Name (ex. Lindley South Landfill Post-Closure Monitoring) 

• Sample Identifier (ex. MW-1) 

• Sample Type (ex. groundwater) 

• Sample Collectors Name (in full) 

• Sampling Date (mm/dd/yy) 

• Sampling Time (hounmin) 

Each sample shall be assigned a unique identifier which shall be the alphanumeric associated with 

the sampling location. For example, the groundwater sample identifier shall be used to track the 

sample through all subsequent handling, analysis, data reduction, and reporting procedures. 

2.9 Analyses to be Performed 

In accordance with correspondence from project specific NYSDEC personnel, quarterly Post-

Closure groundwater and surface water monitoring at the Lindley South Landfill shall be 

completed for 6NYCRR Part 360 baseline parameters (1-quarter) and Part 360 routine parameters 

(3-quarters). As previously mentioned, residential water well monitoring shall be completed for 

Part 360 baseline parameters on an annual basis. The environmental and facility monitoring points 

shall be maintained during post-closure for a period of 30 years. The baseline and routine 

parameter lists, as identified in the 6NYCRR Part 360 Regulations (NYSDEC 1993), is presented 

in Appendix D. After the first five years of monitoring are complete, the County may request that 

NYSDEC modify the monitoring program. 
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2.10 Analytical Methodologies 

Baseline and Routine parameter analysis of the samples collected during the Post-Closure 

Environmental Monitoring Program will be conducted according to New York State Department 

of Health (NYSDOH), 6NYCRR Part 360 NYSDEC (Oct. 1993), or United States Environmental 

Protection Agency (USEPA) accepted methodologies as listed in 6NYCRR Part 360-2.11(d)(6). 

Many of the leachate indicator parameters may also be analyzed according to methods described 

in "Standard Methods for the Examination of Water and Wastewater" (1989). It should be noted 

that many of the parameters may be analyzed by more than one acceptable methodology. 

Appendix D contains a representative list of analytical methods, representative method detection 

limits (MDLs), and the Chemical Abstract Service (CAS) numbers assigned to the specified 

parameters. 

2.11 Reporting and Remedial Objective Requirements 

Environmental Monitoring Reports will be submitted to the NYSDEC on an annual basis, after 

receipt of the analytical data results from the corresponding annual monitoring event. The report 

is intended to summarize the analytical data results for the sampling round, provide interpretations 

of such results, and report the observance of exceedences of NYSDEC water quality standards or 

guidance values (NYSDEC, 1991a). 

The quarterly monitoring reports shall present the following information: 

• Analytical data reports indicating the monitoring point designation of upgradient 

rnonitoring wells, date of sample collection, analytical results, QA/QC notations, method 

detection limits (MDLs), and Chemical Abstract Service (CAS) numbers for applicable 

parameters; 

• A summary of the contraventions of NYSDEC water quality standards and guidance 

values, if any. Tables shall include units of measure, a column of action levels, 

descriptive sample IDs, and current and previous sample results tabulated for trend 

analysis; 
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• Tables or graphical representations comparing current and existing water quality, and 

upgradient and downgradient water quality which may include the use of Piper plots, Stiff 

diagrams, tables, or other analyses. Tables shall include units of measure, a column of 

action levels, descriptive sample IDs, and current and previous sample results tabulated 

for trend analysis; 

• Listings of parameters determined to be above background conditions or statistically 

determined trigger values; and 

• Interpretation and discussion of the environmental monitoring analytical results and 

recommendations for modifications to the Environmental Monitoring Plan based upon the 

observed exceedences of NYSDEC water quality standards and guidance values 

(NYSDEC, 1991a) or statistically determined trigger values. 

Although it is usually preferred that Remedial Objectives or Action Levels be outlined prior to 

initiating Post-Closure monitoring, it should be noted that only a limited number of previous 

monitoring events have been conducted at the landfill. As such, it is planned that initial post-

closure monitoring event data be assessed utilizing comparisons with 1) NYSDEC Water Quality 

Standards; 2) Background-Upgradient/Upstream data; and 3) Historical Data General 

Comparisons, at least until five rounds of historical monitoring data have been compiled 

(including the data generated as part of the two RI sampling events). A hsting of the applicable 

NYSDEC Water Quality Standards (for routine and baseline list parameters), site specific 

Background-Upgradient/Upstream data, and Historical RI data, which will utilized to initially 

assess Post-Closure groundwater and surface water quality, are included within Appendix D. 

It is intended that statistical trigger levels, based on historical and background data, be established 

in the near future when at least three additional rounds of environmental monitoring data have 

been obtained. Together with NYSDEC Water Quality Standards and Guidance Values, the 

statistical trigger levels will be utilized as Remedial Action Levels, to indicate the need for 

contingency monitoring and/or remediation at the site. As previously mentioned, it is planned 

that initial post-closure monitoring event data be assessed utilizing comparisons with 1) NYSDEC 

Water Quality Standards; 2) Background-Upgradient/Upstream data; and 3) Historical Data 

General Comparisons, at least until five rounds of historical monitoring data have been compiled. 
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Copies of the landfill monitoring reports, and associated correspondence, will be provided to: 

Ms. Mary Jane Peachey 
New York State Department of 

Environmental Conservation 
Region 8 
Regional Hazardous Waste Engineer 
6274 East Avon-Lima Road 
Avon, New York 14414 

2.12 Contingency Water Quality Monitoring Plan 

The Contingency Water Quality Monitoring Plan (CWQMP) describes what actions should be 

taken with regard to the EMP, in the event that contamination is detected at certain environmental 

monitoring points. The environmental monitoring points subject to the CWQMP are the 

groundwater monitoring wells and surface water monitoring locations. 

The determination of contamination may be made from the following criteria: 

• Detection of an analyte above background concentrations; 

• Detection of an analyte in exceedence of NYSDEC groundwater standards; and/or 

• Determination of statistically significant increases in parameter concentrations between 

upgradient and downgradient conditions. 

It should be noted that the detection of most metal parameters at elevated concentrations may be 

due to elevated sample turbidity. If elevated metal parameters meet any of the above criteria, and 

the sample turbidity is observed to be relatively high, additional assessment information can be 

determined through the analysis of filtered metals analysis. The filtered metal parameter 

concentration should then be subjected to the above mentioned criteria. 

If significant or above background contamination by one or more of the baseline or routine 

parameters is determined at a groundwater or surface water monitoring point, then the affected 

monitoring point must be sampled for the parameter(s) of concern during a subsequent 

contingency sampling round within 3 months. 
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Subsequent sampling for parameters of concern must be conducted quarterly at the affected 

monitoring point until such time that it can be shown to the NYSDEC that the elevated parameter 

is not landfill-derived or that the release of the parameter from the landfill has been remediated. 

If contamination, above background and above historical statistical trigger levels, by any toxic 

metal (antimony, arsenic, beryllium, barium, cadmium, chromium, chromium VI, copper, lead, 

mercury, nickel, selenium, silver, thallium, or zinc), cyanide, or volatile organic compound is 

determined at a groundwater or surface water monitoring point, the affected environmental 

monitoring point must be sampled for Part 360 expanded parameters during a contingency 

sampling round, following the monitoring event of occurrence. The contingency sampling must 

be followed until such time that it can be shown to the NYSDEC that the recently identified 

elevated parameter is not landfill-derived or that the release of the parameter from the landfill has 

been remediated. The cessation of contingency sampling is subject to NYSDEC approval. In 

instances where the existing water quality monitoring has indicated that contamination is present 

at any of the groundwater or surface water monitoring points, a trigger level will be established 

as part of the CWQMP which will specify a parameter concentration level which will serve as an 

action level before the CWQMP would be implemented. This statistical test would determine the 

acceptable range of the parameter concentration for a specified confidence level of 95%, as 

determined by a t-Test statistical analysis. 

As previously noted, until at three additional monitoring events have been completed and a 

historical statistical database can be accordingly established, post-closure monitoring data will 

include a review and assessment of the analytical data as compared to 1) NYSDEC Water Quality 

Standards; 2) Background vs Downgradient/Downstream Data; and 3) Historical Data to 

determine potential impacts and the subsequent need for contingency monitoring. It is intended 

that statistical trigger levels, based on historical and background data, be established in the near 

future when at least three additional rounds of environmental monitoring data have been obtained. 

Together with NYSDEC Water Quality Standards and Guidance Values, the statistical trigger 

levels will be utilized as Remedial Action Levels, to indicate the need for contingency monitoring 

and/or remediation at the site. 
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SECTION 3 

P O S T - C L O S U R E MAINTENANCE OPERATIONS P L A N 

The Post-Closure Maintenance Operations Plan describes the procedures that will be utilized by 

Steuben County to provide proper maintenance of the facility and meet the applicable 

requirements of 6NYCRR Part 360 for a minimum period of 30 years after landfill closure. 

3.1 G E N E R A L 

The general site plan is shown on Figure 1. The site, consisting of a south and north landfill with 

the south landfill being closed and covered in accordance with the Engineering Plans and 

Specifications. The final cover system is a series of continuous layers of soil and geosynthetics 

placed over the existing cover material of the landfill, which serves to restrict infiltration of 

precipitation, support vegetation, control landfill gas and leachate, and promote surface drainage 

without erosion of the final cover system. The final cover system, starting at the surface, consists 

of 6 inches of topsoil, a barrier protection layer of 24-inches of soil, a geocomposite drainage 

layer, a geomembrane with a minimum thickness of 40 mils, a geotextile layer, and granular gas 

venting trenches. The topsoil layer is an uncompacted layer of soil suitable for vegetative growth. 

Combined with the barrier protection layer, the topsoil layer should provide an adequate root 

zone. 

A geomembrane with a minimum thickness of 40 mils and a maximum coefficient of permeability 

of lxlO"12 cm/sec was installed as the low permeability barrier layer. A geocomposite drainage 

layer was placed between the barrier protection layer and the geomembrane to prevent liquid 

build-up on the geomembrane. The gas venting system consists of a series of stone filled trenches 

and risers that circumscribe the landfill. The gas venting system provides for the movement of 

landfill gas to the venting risers. The granular material used in this system consists of a NYSDOT 

No. 2 coarse aggregate meeting the requirements of NYSDOT Standard Specification Section 703-

02. 

i 
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3.2 S I T E MAINTENANCE S C H E D U L E 

Annual post-closure inspection and corrective action activities will be conducted on a quarterly 

basis. The inspections will be scheduled to coincide with the quarterly inspections of the leachate 

storage facility, thus performing an integrated inspection of the overall South Landfill facility. 

Additionally, inspection activities will occur after heavy rain events which may be suspected of 

endangering the integrity of the cover system or drainage structures. 

Inspections will encompass the closed landfill, the drainage systems, service road, and perimeter 

fence. The inspections will be performed by qualified personnel experienced in the construction 

and function of a multi-layered cover system, and are familiar with the history as well as the 

ongoing activities at the site. 

Vehicular traffic on the landfill will be limited to the service road only, and will be restricted in 

size to pick-up trucks and smaller vehicles. 

Inspection 

The landfill cover system will be evaluated for overall integrity, as well as for other parameters 

as identified in Subsections 3.4 through 3.7 below. The service road will be inspected for 

differential settlement, rutting, or erosion. The perimeter chain link fence will be inspected for 

breaches in the fencing fabric, stability of fence posts, and for operability of the gates. 

Corrective Action 

When necessary, corrective actions will be performed in accordance with Subsections 3.4 through 

3.7 below, and as identified herein. Repairs to geosynthetic liner components will be made by 

authorized service representatives of the respective manufacturers. 

If, during the quarterly inspections, excessive leachate seepage is observed, the area and the extent 

of the seepage will be documented. A plan to mitigate the seepage and remediate the area will be 

prepared and forwarded to the NYSDEC for review and approval. When possible, remedial 

efforts will involve routing the seepage into the existing leachate collection system. 
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Repairs to the service road wili be performed by placing, grading and compacting additional 

gravel material in the remedial area. Loose fence posts will be reinforced by encasing the loose 

post in concrete. Repairs to fencing materials will be made by authorized representatives of the 

fence manufacturer. 

Repairs to the systems constituting the closed landfill site, including the cover system, service 

road, drainage systems and perimeter fence, will be made in conformance with the engineering 

plans and specifications for the landfill closure. 

3.3 F I N A L GRADES AND SIDE S L O P E S 

The final grading plan is shown on Figure 2. The final cover system has a minimum slope of 4 

percent and a maximum slope of 33 percent in conformance with 6NYCRR, Part 360-2.13 

(q)(2)(ii). 

3.4 DRAINAGE AND EROSION C O N T R O L 

Proper drainage and erosion control is necessary to maintain the integrity of the final cover 

system. Proper drainage design should minimize surface soil erosion, control peak rates of runoff, 

and prevent ponding. The final landfill grading plan has been designed to enhance proper surface 

drainage and direct the runoff to storm water management facilities. 

Landfill slopes were designed and constructed as noted in Subsection 3.3 above. The minimum 

4 percent slope will promote surface water runoff and minimize ponding. A designed maximum 

slope of 33 percent, along with the vegetative mix selected, will restrain surface flow velocities 

and minimize surface soil erosion or scouring. 

The drainage control facilities consist of a perimeter drainage system located just inside the 

property boundaries. The system collects surface water from the site, directs the collected run-off 

toward Gibson Road on the east and west sides of the landfill, and discharges into the existing 

drainage channel along Gibson Road. The perimeter channels will cut off run-on to the final cover 

system from off site, and will prevent site run-off to adjacent properties. The perimeter drainage 

system was designed and constructed to withstand a peak discharge of a 24-hour, 25-year 

frequency storm. Synthetic erosion control matting and stone riprap were placed in those areas 
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where channel velocities for the design peak discharge storm are anticipated to exceed the 

maximum non-erosive velocity for a vegetated earthen channel. 

Inspection 

The surface of the closed landfill will be inspected for erosion damage, particularly on the steeper 

sideslopes and around drainage structures. Personnel will look for damage such as rutting or 

washouts. The perimeter drainage system will be inspected for breaches in the drainage channels; 

and for system blockage due to debris build-up, sediment deposits, erosion or excessive vegetative 

growth. The integrity of the erosion control matting and riprap will also be examined. 

Corrective Action 

In the event that erosion damage is noted, corrective actions will be implemented. Minor erosion 

to the cover soil system will be repaired by installing the appropriate cover layer material and re-

establishing vegetation. Areas which exhibit chronic erosion will be remediated by re-grading, 

installing supplemental erosion control materials, or diverting runoff from the area. The perimeter 

drainage system will be graded and maintained to be consistent with the originally constructed 

slopes. Erosion control materials will be repaired or replaced as necessary. Sediment and debris 

build-up in the drainage channels, particularly at culvert inlets, will be removed by hand digging 

to prevent damage to the channel's vegetative growth or synthetic erosion control material. More 

detailed remedial measures will be determined by the circumstances causing the erosion. 

3.5 V E G E T A T I V E C O V E R MAINTENANCE 

Cover vegetation will be maintained during the post-closure period for a minimum of 30 years. 

Vegetative cover will be established and maintained on the exposed final cover material within 

four months after placement of the final cover system. If this cannot be achieved due to seasonal 

constraints, measures such as installing geotextile coverings will be taken to maintain the integrity 

of the final cover system before the establishment of vegetative cover. After the vegetative cover 

is established, the cover will be mowed at least twice annually, or as necessary to control the 

growth of wild and deep-rooted vegetative species and to reduce the potential for introducing 

vector habitats. 

Post Closure Monitoring and Maintenance Operations Manual Page 3-4 



Lindley South Landfill Closure Section 3 

m Inspection 

m In order to prevent erosion of the final cover material, it is necessary to maintain the proper 

• density and condition of the vegetative cover. Therefore, the condition of the vegetative cover will 

H be evaluated during routine inspections. Investigations during the wet months will look for 

• washouts of vegetation, while investigations during the dry months will look for signs of 

m deterioration due to drought conditions. The inspection will also be performed to observe whether 

any brush or trees are becoming established on the landfill cover system. 

Corrective Actions 

• When vegetation needs improvement, additional soil, seed and/or fertilizer will be applied as 

necessary. No herbicides or pesticides shall be used on the landfill cover. The seed mixture 

I applied will be the same as that applied during initial seeding, unless it has been determined that 

the original mixture is not appropriate for the landfill conditions. If brush or tree growth is found, 

it will be cut at ground level and the cuttings removed. 

3.6 ENVIRONMENTAL AND F A C I L I T Y MONITORING 

Environmental and Facility monitoring points will be maintained and sampled during the post-

closure period for a minimum of 30 years. Quarterly monitoring, including routine parameter list 

(three quarters) and baseline parameter list (one quarter) sampling, will be performed on the 

groundwater and surface water samples for a minimum of five years, after which time the County 

may request that NYSDEC revise the sampling frequency. Quarterly and annual summary reports 

of the results of the environmental and facility monitoring will be developed. A detailed 

description of the monitoring activities is included in Section 2 of this Post-Closure Environmental 

Monitoring Plan. 

3.6.1 Groundwater Monitoring Wells 

Inspection 

During each quarterly site visit, the groundwater monitoring wells will be inspected. This 

inspection will include an evaluation of the integrity of the outer protective casing and 

concrete pad; the integrity of the inner well casing; the working condition of the well cap 
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and lock; whether the well cap is securely locked; and the legibility of the well 

identification number. 

Corrective Action 

Maintaining the integrity of the groundwater monitoring wells is of paramount importance. 

Deficiencies in well integrity will be addressed by landfill personnel as soon as practicable. 

If damage is significant, a well installation contractor will be contacted for consultation 

and remedial measures. 

3.6.2 Benchmarks 

The benchmarks are the top of PVC risers for monitoring wells MW-1, MW-2S, MW-2D, 

MW-3, MW-4, GW-1 and GW-4. 

Inspection 

Settlement information is necessary to evaluate the integrity of the closure system. Thus, 

it is important to maintain the integrity of the reference benchmarks. Therefore, during 

each inspection, the reference benchmarks will be inspected. 

Corrective Action 

If problems with the reference benchmarks are discovered, they will be corrected as soon 

as practicable by resurveying to establish their new locations or elevations. 

3.6.3 Gas Vents  

Inspection 

During each inspection, the gas vents will be inspected. This inspection will include an 

evaluation of the integrity of the vent riser for such things as cracks, breaks, displacement, 

settlement, or loose or missing screens. 

Corrective Action 

Deficiencies in the gas vents will be corrected as soon as practicable. If the riser has been 

displaced or has settled, the cause of the displacement or settlement will be determined and 

corrected appropriately. 
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3.7 SETTLEMENT AND SUBSIDENCE 

Inspection 

Settlement and subsidence will be monitored during the post-closure period. Investigations 

will include a visual inspection to identify readily discernible areas where settlement or 

subsidence has occurred. 

Corrective Action 

If minor localized areas of settlement are found, they will be corrected by the application 

of additional cover material and re-vegetated. If settlement is significant or areas of 

subsidence are noted, an investigation will be initiated to identify the cause of the problem 

and any potential damage to the cover system. If necessary, regrading will be conducted to 

maintain drainage and erosion control. 

• 
• 
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S E C T I O N 4 

CONTINGENCY PLAN 

4.1 INTRODUCTION 

The purpose of a Contingency Plan, as required by 6NYCRR Part 360 Regulations, is to set forth 

an organized, planned and coordinated, technically and financially feasible, predetermined course 

of action to be taken when potentially harmful or environmentally threatening situations occur 

during the closure and post-closure operation of a landfill. The County shall be prepared to 

respond to problems that may be experienced during the post-closure period, including 

extraordinary, or possible "worst case" situations that may develop. 

The Contingency Plan is an integral part of the Post-Closure Monitoring and Maintenance 

Operations Manual and is to be used by County personnel in responding to potentially harmful or 

environmentally threatening situations. It is designed to be used by the personnel responsible for 

post-closure maintenance of the landfill and is to be kept readily accessible. Maintenance 

personnel shall become familiar with identifying situations requiring contingency action and shall 

be instructed in the appropriate response. 

4.2 EMERGENCY COORDINATOR AND A L T E R N A T E S 

The following is a List of Emergency Coordinators and Alternates: 

Emergency Coordinator: Assistant Commissioner (Landfill) (607) 776-9631 

Tills Telephone 

Alternate: Commissioner of Public Works (607) 776-9631 
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4.3 RESPONSIBILITIES 

4.3.1 On-Site 

The Assistant Commissioner will be in charge of the activities carried out at the Lindley 

South Landfill. He has primary responsibility for insuring that this Contingency Plan is 

implemented as described. He has the responsibility and authority to implement the 

provisions of the Contingency Plan and is the primary emergency coordinator. Secondary 

responsibility in his absence is assigned to the alternate emergency coordinator listed in 

Subsection 4.2. Selected County personnel have been designated as emergency response 

team members and are responsible for carrying out the details of the implementation 

program as directed by the Emergency Coordinator. Each of the individuals shall be 

thoroughly instructed in the implementation of the Contingency Plan and shall participate 

in both on-site and off-site training programs. 

4.3.2 Off-Site 

In the event of an emergency requiring assistance from off-site, such as fire, ambulance, 

etc., the "911" Steuben County Emergency Response System will be utilized to obtain the 

specific emergency response services needed. 

4.3.3 Emergency Coordinator 

The Assistant Commissioner is responsible for implementation of this Contingency Plan, 

establishment and supervision of the emergency response team, and conducting training 

programs for personnel assigned duties on the emergency response team. 

A. Responsibilities of the Emergency Coordinator BEFORE the emergency include the 
following: 

• Insure there is an alternate emergency coordinator ready to take over in his absence 
who is fully trained and capable of implementing this contingency plan; 

• Be familiar with the physical layout of the facility and the operations carried out 
in each part of the facility; 
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• Develop an understanding of the emergency response organization and insure 
adequate staffing of the emergency response teams; 

• Provide training for all members of the emergency response organization to ensure 
that all members know and understand their assigned responsibilities before, 
during, and after an emergency; 

• Conduct regularly scheduled drills, meetings, and demonstrations to update 
training and evaluate performance of the emergency response team; and 

• Establish close cooperation with local fire departments, including regularly 
scheduled visits to the site and briefing on potential hazards and facility emergency 
response procedures. 

B. Responsibilities of the Emergency Coordinator DURING an emergency include the 
following: 

• Direct and coordinate the emergency response team; 

• Determine if assistance of emergency services are needed, and contact them for 
assistance if needed; 

• Coordinate the efforts of the on-site emergency response team with off-site 
emergency response agencies; 

• Supervise the evacuation of non-essential personnel from the area of the 
emergency, if required; and 

• Assess possible hazards to human health or the environment that may result from 
a fire or explosion, considering both direct and indirect effects. The assessment 
shall include considerations of the effects of toxic, irritating, or asphyxiating gases, 
hazardous surface run-off due to water or chemical agents used to control fires, 
etc. 

C. Responsibilities of the Emergency Coordination AFTER the emergency include the 
following: 

• Assure that emergency situations will be thoroughly addressed; 

• Supervise post emergency surveillance of any affected areas to insure that the 
emergency situation does not redevelop; 

• Supervise post emergency clean-up and establishment of normal facility conditions; 
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• Supervise the restoration of emergency equipment and materials into a state of 
readiness (clean equipment, re-stock supplies which have been used in this 
emergency, etc.); 

• Advise appropriate authorities when the emergency is over; 

• Determine the cause of the emergency (employees who were near the scene should 
be questioned independently regarding their knowledge or observations of incidents 
preceding the emergency); 

• Assess the effectiveness of, and modify if necessary, existing conditions to prevent 
future emergencies from similar causes; 

• Modify existing emergency response procedures, if required; 

• Record all actions taken under the Contingency Plan in the facility operating 
records; 

• Notify the appropriate regulatory agencies as required by regulation; and 

• Submit reports to the NYSDEC as described in Subsection 4.11 of this plan. 

4.3.4 Emergency Response Team Members 

A minimum of two County employees, one of whom shall be a qualified equipment operator, 

shall be assigned to the emergency response team. 

A. Responsibilities of the Emergency Response Team BEFORE the emergency include 
the following: 

• Participate in scheduled training programs, drills and demonstrations to develop 
requisite emergency response skills; 

• Become familiar with start-up and operation of all emergency equipment 
maintained for use in an emergency; and 

• Become familiar with the location, use, and availability of stocks of supplies and 
materials maintained for use during an emergency. 

B. Responsibilities of the Emergency Response Team DURING the emergency include 
the following: 

• Upon notification of an emergency, team members shall proceed to the landfill 
with their equipment. If the equipment is required to remove materials or trench 
and dike around the scene of the emergency, proceed as directed by the Emergency 
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Coordinator. 

• If the equipment is not required, park it in a safe place away from the scene of 
activity without obstructing access to the scene. Perform duties as assigned by the 
Emergency Coordinator. 

C. Responsibilities of the Emergency Response Team AFTER the emergency include the 
following: 

• Assist in the clean-up of the emergency response area and restoration of the site. 

• Stand safety watch, if required. 

4.4 IMPLEMENTATION O F T H E CONTINGENCY PLAN 

The Contingency Plan shall be implemented in the following situations if a threat to human health 

or the environment is evident: 

A. Fire and/or explosion 

• A fire that could cause the release of toxic or explosive gases or materials; 

• A fire that spreads and could possibly ignite materials at other locations on-site 
or could cause heat-induced explosions; 

• A fire that could possibly spread to off-site areas; 

• Use of water or water and chemical fire suppressant that could result in 
contaminated runoff; 

• An imminent danger exists that an explosion could occur, causing a safety hazard 
due to flying fragments or shock waves; 

• An imminent danger exists that an explosion could ignite equipment at the facility; 

• An imminent danger exists that an explosion could result in release of leachate 
off-site; or 

• An explosion has occurred. 

B. Spills or material release 

• A spill that could result in release of flammable liquids or vapors, thus causing 
a fire or gas explosion hazard; 
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• A spill that can be contained on-site, but where the potential exists for 
groundwater contamination; or 

• A spill that cannot be contained on-site, resulting in off-site soil contamination 
and/or ground or surface water pollution. 

C. Leachate Migration or Impacts to Local Groundwater or Surface Water 

• Evidence of leachate migration or additional outbreaks from the landfill. 

• Evidence of groundwater impacts which exceed historical conditions and/or 
background conditions; or 

4.5 NON-CRITICAL INCIDENTS 

This plan shall not be implemented for incidents which occur within the normal maintenance 

operations plan. Situations which occur in these areas are handled via routine operational 

procedures. 

4.6 E M E R G E N C Y RESPONSE P R O C E D U R E S 

4.6.1 Notification 

In the event of any emergency at the Lindley South Landfill site, immediately contact the 

appropriate personnel according to the list presented in Subsection 4.2. Prior to calling, the 

party reporting the emergency should make note of where on the site the emergency is. 

4.6.2 General Information 

Communication is required for successful operation of a Contingency Plan. Successful 

communication should help ensure expeditious mustering of all personnel involved. 

Effective maintenance of a communication system during the emergency period is always 

important. The Emergency Coordinator or his Alternate will be notified by telephone or 

two-way radio when an emergency exists. All communication equipment should be 

periodically checked to make sure it is in good working condition and all defective 

communication equipment shall be repaired or replaced if necessary. 
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4.6.3 Emergency Notification List 

In the event of an emergency, designated personnel shall be called as listed in Subsection 

4.2. If the listed Emergency Coordinator cannot be reached, the Alternate shall be called. 

4.7 SPECIFIC PROCESS CONTROL P R O C E D U R E S 

4.7.1 Fire 

The likelihood of a fire at a closed landfill is relatively low. The intermediate cover consists 

of a minimum of 12 inches of compacted soil which in turn is overlain by the final cover 

system. This total system should be effective at sealing the landfill and thereby substantially 

reducing the possibility of spontaneous combustion. Additional fire prevention measures 

which should be taken for the closed landfill include: 

• Designation of the closed landfill area as a "No Smoking" zone; 

• Do not allow fires or open burning within 200 feet of the closed landfill area; 

• Perform proper routine inspection of the gas venting system to document that the system 
properly vents gases and minimizes migrations of explosive gas from the site; and 

• Perform routine inspection of the final cover system integrity to detect cover rupture which 
could allow waste to be exposed. Such exposure could provide an avenue for air to enter 
the waste mass to support combustion. 

While the possibility of a fire at the closed landfill should be relatively low, provisions shall 

be made with the Local Fire Department to respond should a fire occur. Though the 

Emergency Response Team would have primary responsibility for responding to the 

emergency, the fire department would have responsibility for conducting the actual 

firefighting efforts. The Emergency Response Team would be available to assist in the 

firefighting effort by supplying and placing soil to help smother the fire or by containing 

runoff that may be contaminated due to the firefighting effort. After completion of the 

firefighting efforts, the Emergency Response team, with the assistance of a Contractor, 

would undertake necessary site restoration work, such as repairs to the final cover system 

and cleaning and returning equipment that does not belong to the fire department. 
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4.7.2 Landfill Gas 

Gases are produced by the decomposition of organic matter in solid waste. The primary 

gases of decomposition are methane and carbon dioxide. Some nitrogen and oxygen and 

traces of hydrogen sulfide, ammonia, hydrogen, gaseous hydrocarbons, and volatile organic 

species are sometimes found in landfills. The amount and composition of gases produced 

depends on the quantity and characteristics of the wastes deposited, the amount of moisture 

present, and various other factors. Compaction of the refuse, which increases the density 

of the landfill, may decrease the rate of water infiltration into the landfill, which slows the 

ability of bacteria to biodegrade the waste. As a result, when waste is densely compacted, 

gas will be produced at lower rates over longer periods of time. Methane, like carbon 

dioxide, is odorless but unlike carbon dioxide, methane is relatively insoluble in water. In 

addition, methane is explosive at an atmospheric concentration of 5 to 15 percent by volume. 

Gas vents shall be constructed through the final cover layers to provide passive venting of 

landfill gases. These vents shall be constructed as part of the final cover system of the 

landfill. The monitoring and detection of landfill gases should be an important aspect of 

post-closure operations. Periodic testing for landfill gases shall be performed as part of the 

Maintenance Operations procedures at the following locations: 

• Groundwater monitoring wells; 

• Gas vents; and 

• Perimeter of solid waste mass. 

4.7.3 Structural Failure 

Structural failures at the landfill could include: 

• Landfill side slope failure; 

• Sliding failure between layers of cover components; and 

• Subsidence. 

If a side slope failure were to occur, the following procedures shall be implemented: 

• Contain and isolate sloughed materials which may be contaminated; 
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• I f warranted, reinforce the failed area with additional embankment materials to prevent 
expansion of the failure; 

• Contain liquids from the sloughed material which may be migrating away from the facility; 

• I f the failure allowed material to slough outside the limits of the landfill, construction of 
a temporary earthen berm around the affected material may be warranted to help contain 
waste and liquids; 

• Should precipitation accumulate within the failed area, implement procedures to minimize 
infiltration of precipitation into the facility; 

• Temporarily cover the failed area with on-site soils, and grade to drain to reduce 
infiltration of precipitation into the failed area; 

• Construct temporary berms as necessary to divert surface runoff from the failed area; 

• Once the system is under control, solicit opinions from consultants and other experts on 
repair and remediation of the failure and obtain concurrence from the NYSDEC prior to 
initiation of corrective action; and 

• Groundwater and surface water monitoring should be performed on a regular basis to 
permit prompt evaluation with regard to water quality contravention. 

Sliding failure between layers of cover components is not expected to occur. However, if 

such a failure should occur on a large scale, corrective action similar to the procedures 

outlined above for landfill side slope failure shall be taken. If such a failure should occur 

on a small scale, the County may elect to promptly repair the failure by quickly replacing 

the failed materials in kind in the field and returning the cover system to its original lines 

and grades. The cause of any failure should be investigated to prevent its recurrence. 

A subsidence failure could be caused by settling of the waste due to decomposition of wastes 

in the landfill and time deformation of the waste under the load of the material on top of it. 

Minor subsidence can be expected to occur at any landfill facility. Major subsidence is not 

expected to occur at a landfill when the waste and cover materials are compacted. A rninor 

subsidence prior to final capping could be corrected by the addition of cover material to 

return the area to its design grade if deemed necessary. A major subsidence shall be 

corrected in a manner similar to the steps for handling a landfill sideslope failure. 

Post Closure Monitoring and Maintenance Operations Manual Page 4-9 



Lindley South Landfill Closure Section 4 

The cause of the subsidence shall be investigated so that measures can be devised to reduce 

the potential for future major subsidence. 

4.7.4 Groundwater Contamination 

If the post-closure environmental monitoring plan indicates groundwater contamination by 

one or more of the routine or baseline parameters, then a contingency water quality 

monitoring program shall be implemented. The contingency water quality monitoring plan 

shall be conducted in accordance with Subsection 2.10 of this manual and with 6NYCRR 

Part 360-2.1 l(c)(4)(iii). In general, if the aforementioned procedures at the landfill indicate 

further investigation is warranted, the following remedial actions shall be initiated: 

• Prepare a program to determine the source and extent of contamination, to be submitted 
to the NYSDEC within four weeks after receipt of the confirming water analysis; 

• Implement the program upon approval by the NYSDEC and complete necessary 
investigations. Prepare a report presenting the findings and conclusions, making 
recommendations for future actions including a time schedule for completing remedial 
work; 

• If remedial construction is required, prepare final plans and specifications, following the 
NYSDEC approval of the remedial action report; and 

« Implement remedial construction after NYSDEC approval of the final plans and 
specifications, in accordance with the approved time schedule. 

4.7.5 Surface Water Contamination 

In the event the analytical results of the surface water samples indicate that the background 

water quality levels or that 6NYCRR Part 701 surface water quality standards have been 

exceeded, or if contamination by one or more of the routine or baseline parameters is found, 

then the contingency water quality program shall be implemented. The contingency water 

quality monitoring plan shall be conducted in accordance with Subsection 2.10 of this 

manual and with 6NYCRR Part 360-2.11 (c)(4)(iii). If the procedure outlined above 

indicates contamination is partially or completely due to the closed landfill, then the 

following remedial procedures shall be initiated: 
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• An attempt shall be made to determine the source of contamination by examining the 
landfill side slopes and existing drainage patterns in and around the landfill site for visible 
evidence of leachate contamination; 

« Repairs shall be made to the final cover system wherever identified leachate seeps occur 
on the landfill; 

• Eroded areas shall be regraded, gullies filled, and the repaired area reseeded; 

• If the number of seeps becomes a problem, an investigation shall be done to determine the 
cause and the desired comprehensive remedial action objectives; and 

• Concurrent with the immediate on-site activities, the County shall retain a consultant to 
study the feasibility of and develop treatment processes for, the specific contaminant or 
contaminants that are elevated above the allowable levels in the surface water. 

4.7.6 Odors 

The primary sources of odors at a landfill are the putrescible portions of the municipal refuse 

received at the site. The relative isolation and buffering of the site should control most, if 

not all, odors emanating from the site, by affording distance for them to dissipate. Should 

odors become an off-site problem after installation of the final cover system, the physical 

source of the odors shall be investigated to confirm that they are being emitted by the landfill 

and not some other source. If the odors are suspected to be from the landfill, the route of 

the odors travelling off-site shall be investigated. The anticipated path of odor emission 

would be from the cover system's gas vents and subsequently moving off-site with prevailing 

wind currents. Should this be the case, a study of the vented landfill gases shall be 

conducted to determine the composition of the gases and what methods are suitable for odor 

control and elimination. A less likely path for odor emission is through the soil around the 

perimeter of the closed landfill. If odors attributable to the closed landfill become a problem 

and are not being emitted by the gas venting system, the possibility of emission by migration 

of gas through the soil shall be investigated. 
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4.7.7 Vectors 

Vectors are any animals or insects that may carry diseases or otherwise cause a nuisance or 

property damage. Part of the routine inspection of the final cover system shall be for 

evidence of damage to the final cover system caused by vectors. This will primarily consist 

of burrows dug by animals such as rabbits, groundhogs and the like. Insects should not be 

a problem due to the final cover system, which should prevent their penetration into the 

former landfill. Birds should not pose a problem due to the thick final cover system which 

would prevent them from gaining access to the waste. In the event a problem develops with 

vectors, an extermination program shall be developed and implemented by a New York State 

certified extermination company retained to perform this task. Such a program must be in 

strict conformance with the requirements of the NYSDEC and NYS Department of Health. 

4.7.8 Equipment Breakdown 

As there would normally be no operating equipment at the closed landfill, equipment 

breakdown should not be a problem. 

4.8 E M E R G E N C Y EQUIPMENT 

4.8.1 Location of Emergency Equipment 

Location of emergency equipment shall be at the Landfill Maintenance Building. 

4.8.2 Emergency Organization Drill 

A simulated fire emergency shall be conducted on an annual basis to provide opportunity to 

test the response of the emergency organization, evaluate effectiveness of the training 

program, and observe the performance of individual members of the emergency 

organization. Results of each scheduled drill shall be documented accordingly. Training 

shall be augmented as indicated to remedy deficiencies discovered through the drills. 
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4.9 EVACUATION PROCEDURES 

The need to evacuate the site or local area shall be determined by the Emergency Coordinator. 

Should the landfill site need to be evacuated, members of the emergency response team would be 

assigned to direct anybody on-site not involved with responding to the emergency to a remote area 

and then secure access to the landfill site. Should neighboring homes also need to be evacuated, 

the Emergency Coordinator shall contact the County Police and Local Fire Departments for 

assistance. Members of the emergency response team could also be assigned to notify and assist 

residents in evacuating their homes. 

4.10 REQUIRED R E P O R T S 

With any fire, spill, or personal injury or property damage, a report shall be filed for future 

record. Suggested forms are included in Appendix B. A thorough investigation of each of these 

occurrences should be performed to identify the cause and to develop appropriate measures that 

should prevent or minimize reoccurrence of the incidents. As soon as practicable after an 

emergency situation has been cleared up, all employees involved in the incident who were working 

in the vicinity should be questioned individually to learn all available facts. 

The appropriate forms shall be completed. Additional sheets may be required to record pertinent 

information or to detail necessary corrective action. Completion of this investigation does not 

supersede the requirements for notification to appropriate regulatory agencies. The Emergency 

Coordinator shall note the time, date, and details of any incident that requires implementation of 

the Contingency Plan. Within 15 days after the incident, the Emergency Coordinator, shall 

submit a written report of the incident to the NYSDEC which includes: 

• Name, address, and telephone number of the owner or operator; 
• Name, address, and telephone number of the facility; 
• Date, time, and type of incident (i.e., fire, explosion); 
• Name and quantity of materials involved; 
• The extent of injuries, if any; 
• An assessment of actual or potential hazards to human health or the environment, where 

this is applicable; and 
• Estimated quantity and disposition of recovered material that resulted from the incident. 
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'Copies of the landfill monitoring reports, and associated correspondence, will be provided to: 

Ms. Mary Jane Peachey 

New York State Department of Environmental Conservation 
Region 8; Regional Hazardous Waste Engineer 
6274 East Avon-Lima Road 
Avon, New York 14414 
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HEALTH & SAFETY PLAN 



NOTIFICATION OF APPLICABILITY 

The following Health and Safety Plan was 
prepared by C&S Engineers, Inc., in May 1998 
for their employees and certified specifically for 
the administration and inspection of the Lindley 
South Landfill closure construction performed 
from June 1998 through October 1998. 

Future activities at the site must be performed in 
accordance with individual site-specific Health 
and Safety Plans prepared by each contractor 
entering the site. The use of any portion of the 
following Health and Safety Plan in connection 
with any such future activity, or incorporation of 
any part of this plan into any other document 
without the express written consent of C&S 
Engineers, Inc., is strictly prohibited. 
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C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

SECTION 1 - GENERAL INFORMATION 

The Health and Safety Plan (HASP) described in this document will address health and safety 
considerations for all those activities that personnel enmloyed by C&S Engineers, Inc., may be engaged 
in during construction of the engineered cap at the Lindley South Landfill in Steuben County, New 
York, and will be implemented by the Health and Safety Officer (HSO) during site work. 

Compliance with this HASP is required of all C&S personnel who enter this site. The content of the 
HASP may change or undergo revision based upon additional information made available to the health, 
safety, and training (H&S) committee, monitoring results or changes in the technical scope of work. 
Any changes proposed must be reviewed by the H&S committee. This HASP was written specifically 
for those employees of C&S Engineers, Inc., and is not intended for use by others. 

The construction contractor for the project is Tug Hill Construction, Inc., of Felts Mills, New York. 
All site control and project safety issues shall be coordinated through the construction contractor. 

Responsibilities 

Project Manager: James Dickens (C&S Engineers, Inc.) 
Work Phone: (315) 455-2000 

Site Health and Safety Officer: John Virginia (C&S Engineers, Inc.) 
Work Phone: (607) 523-8873 

Emergency Coordinator: John Virginia (C&S Engineers, Inc.) 
Work Phone: (607) 523-8892 

Emergency Phone Numbers 

Fire Department: (607)-937-5403 

Ambulance: (607)-936-4177 

Police: (607)-962-2112 

Hospital: (607)-937-7265 
(607)-737-7806 

Poison Control Center: (800)822-9761 

Oil Spills and Hazardous Material Spills: (800) 457-7362 

1 



C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

SECTION 2 — HEALTH AND SAFETY PERSONNEL 

2.1 Health and Safety Personnel Designations 

The following information briefly describes the health and safety designations and general 
responsibilities which may be employed for the Lindley South Landfill engineered cap construction 
project. 

2.2 Project Manager (PM) 

The PM is responsible for the overall project including the implementation of the HASP. Specifically, 
this includes allocating adequate manpower, equipment, and time resources to conduct site activities 
safely. 

2.3 Health and Safety Officer (HSO) 

The HSO is the person on-site responsible for assuring that personnel under direction comply with the 
requirements of the HASP and that personal protective equipment needed for site work is available. 

2.4 Emergency Coordinator 

The Emergency Coordinator is responsible for implementation of the Emergency Plan as presented •• 
in Section 13 of this HASP, establishment and supervision of the emergency response team, and 
conducting training programs for personnel assigned duties on the emergency response team. 

SECTION 3 — PERTINENT SITE INFORMATION 

3.1 Site Description 

The Town of Lindley Landfill is a total of 123 acres in size and is located in the Town of lindley, 
Steuben County, New York. The Lindley South Landfill is a 16 acre section of the overall landfill, i 
situated on the south side of Gibson Road and approximately 4,000 feet west of Glendenning Creek 
Road. 

The engineered cap construction project is a heavy civil construction project involving the installation 
of a synthetic liner cover, a gas venting system, and soil protective/topsoil layers. The project j 
includes the installation of a gravel service road and a perimeter fence. 

3.2 Site History ! 
5 

Waste disposal operations began at the Lindley South Landfill in 1977. Disposal methods were 
reportedly with written approval of NYSDEC and generally in accordance with accepted practices at 
that time. Municipal solid waste material was accepted at the site from 11 towns within Steuben 
County between 1977 and 1983. In addition to municipal waste material, industrial waste was 
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C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

reportedly disposed of by the Corning Glass Works Company during 1979 and 1980, including lead 
fines, calcium fluoride sludge, and asbestos material. Al l landfill activities were stopped at the site 
in 1983 when the maximum capacity of the landfill was reached. Upon completion of the landfill 
activity, a 2 foot thick cap of natural material from the site was placed and seeded. 

Although the landfill is unlined and there were no leachate collection, removal, or storage provisions 
incorporated into the landfill's original construction, a retrofitted leachate collection and storage system 
was installed in 1986. The system consists of 8-inch diameter perforated PVC piping enclosed in 
crushed stone buried within trie waste mass along the North and East edges of the landfill, and 
mterconnecting with the existing French drain system previously installed in 1978 along the south side 
of the landfill. 

As a result of a Phase n site investigation completed in 1990, which identified potential leachate 
contamination and migration proximate to the site, the Lindley South Landfill was subsequently 
classified by the NYSDEC as a Class 2 Site (Site No. #851008) on the New York State Registry of 
Inactive Hazardous Waste Sites. In April 1995, Steuben County entered into an Order on Consent for 
the completion of a Remedial Investigation/Feasibility Study and appropriate remedial efforts at the 
site. This project is being performed as a result of the Remedial Investigation/Feasibility Study 
findings. 

SECTION 4 — HAZARD ASSESSMENT AND HAZARD COMMUNICATION 

The most likely routes of exposure during construction activities include skin absorption and inhalation 
due to exposure to leachate and gases, and limited exposure to waste, during site intrusive activities. 
The chemical hazards which may be associated with site activities were determined through 
examination of historical analytical data from groundwater, surface water, sediments, leachate, and 
air emission samples. A copy of the analytical data is presented in Appendix A and available Material 
Safety Data Sheets (MSDS) for these parameters are provided in Appendix B. 

Mechanical hazards associated with heavy equipment must be recognized at the site. Additionally, 
physical hazards must be recognized. The ground surface may be littered with sharp objects such as 
scrap metal and glass, and the possibility of tripping or falling exists in most areas. During warm 
weather, contacts with vectors such as bees or wasps is also a concern. 

It is assumed that site workers have the potential to be exposed to concentrations of hazardous 
substances. Relatively low concentrations of several hazardous substances have been identified in 
various media samples obtained from the site, including leachate, sediments, groundwater, surface 
water, and air. It is difficult to draw a correlation between the concentrations of contaminants found 
in one media and the potential for exposure to these contaniinants to site workers. However, their 
presence may indicate that some potential for exposure to these compounds exist, and the requirements 
for protective measures and monitoring of exposure is based on this potential. Pertinent information 
regarding various hazardous substances identified is discussed below. 
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C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

Benzene, CAS number 71-43-2—Benzene in its pure form is a colorless liquid with an aromatic odor. 
It is flammable and highly toxic. It is not expected that benzene will be present in a pure form but 
rather in low concentrations in the parts per billion range in the landfill. Benzene is classified as a 
potential human carcinogen be the American Conference of Governmental Hygienists (ACGIH). 
Exposure occurs primarily by inhalation and by skin absorption to a lesser degree. The federal 
Occupational Safety and Health Administration (OSHA) regulates worker exposure to benzene. 
Employers must assure that no employee is exposed to an airborne concentration of benzene in excess 
of one part of benzene per million parts of air (1 ppm) as an 8-hour time weighted average (TWA). 
In addition, no employee shall be exposed to an airborne concentration of benzene in excess of five 
(5) ppm as averaged over any 15 minute period. This limit is referred to as the Short-term Exposure 
Limit (STEL). 

Toluene, CAS number 108-88-3—Toluene is a colorless liquid with an odor similar to benzene. It 
is flammable with explosive limits in air of 1.1 - 7.1%. It is toxic by .inhalation, ingestion and skin 
absorption. Exposure to high concentrations in air cause central nervous system depression. It is 
expected that i f toluene is present, it will be in low concentrations in the parts per billion range in the 
landfill. OSHA limits airborne exposure to 200 ppm as an eight hour TWA and to 300 ppm as a 
ceiling limit. OSHA has also established a 500 ppm 10-minute maximum peak. The ACGIH 
recommends that exposure be limited to 50 ppm as an eight-hour TWA. 

Methylene Chloride, CAS number 75-09-2—(synonym: dichloromethane) Methylene Chloride is a 
colorless, volatile liquid with a penetrating ether-like odor. It is an eye, skin, and respiratory tract 
irritant. It is also a mild central nervous system depressant with exposure generally occurring through 
inhalation. Methylene chloride is a suspected human carcinogen. OSHA limits exposure to 25 ppm 
as an eight-hour TWA, and to 125 ppm as a STEL. The ACGIH recommends that exposure be 
limited to 50 ppm as an eight-hour TWA. I f methylene chloride is present at the landfill, the airborne 
concentrations are expected to be very low or not detectable. 

Trichloroethene, CAS number 79-01-6—(synonym: Trichloroethylene) Trichloroethene is a 
nonflammable mobile gas with a characteristic odor resembling that of chloroform. Moderate 
exposure can cause symptoms similar to alcohol inebriation. High concentrations of Trichloroethene 
can cause a narcotic effect. Trichloroethane has been found to induce hepocellular carcinomas. 
Heavy exposure has also been found to cause death by ventricular fibrillation. OSHA limits exposure 
to 100 ppm as an eight-hour TWA, with a ceiling limit of 200 ppm and a 300 ppm 5-minute maximum 
peak in any two hour period. ACGIH recommends exposure be limited to 50 ppm as an eight-hour 
TWA. 

1,2-Dichloroethane, CAS number 107-06-2—(synonym: Ethylene Dichloride) 1,2-Dichloroethane has 
a characteristic pleasant odor and a sweet taste. Vapors of 1,2-Dichloroethane have been found to be 
irritating to the lungs and eyes and may disturb balance cause abdominal cramping. This substance 
has been listed as a carcinogen by the USEPA. OSHA limits exposure to 50 ppm as an eight-hour 
TWA, with a ceiling limit of 100 ppm and a 200 ppm 5-minute maximum peak in any three hour 
period. ACGIH recommends exposure be limited to 10 ppm as an eight-hour TWA. 

Acetone, CAS number 67-64-1 (synonym - dimethylketone; 2-propanone). Acetone is a colorless 
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volatile liquid with a pungent odor and sweetish taste. Acetone is extremely flammable and is 
considered a fire risk and is generally characterized by low to moderate toxicity by ingestion and 
inhalation. Prolonged or repeated topical use may cause dryness. Inhalation may produce headache, 
fatigue, excitement, bronchial irritation, and in large amounts narcosis. OSHA limits exposure to 
1000 ppm as an eight-hour TWA. ACGIH recommends exposure be limited to 500 ppm as an eight-
hour TWA. 

2-Butanone, CAS number 78-93-1 (synonym - methyl ethyl ketone). 2-Butanone is a colorless liquid 
with an acetone-like odor and is a narcotic by inhalation. 2-Butanone should be considered a fire risk. 
OSHA limits exposure to 200 ppm as an eight-hour TWA. 

Tetrachloroethene, CAS 127-18-4—(synonym: Tetrachloroethylene). Tetrachlorethane is a colorless 
nonflammable liquid with a an ethereal odor. In high concentrations tetrachlorethane can have a 
narcotic effect and can cause a defatting effect on the skin leading to dermatitis. OSHA limits 
exposure to 100 ppm as an eight-hour TWA, with a ceiling limit of 200 ppm and a 300 ppm 5-minute 
maximum peak in any three hour period. ACGIH recommends exposure be limited to 25 ppm as an 
eight-hour TWA. 

PCB (Aroclor). PCBs are highly toxic colorless liquids. PCBs induce toxic effects in humans 
including chloracne, pigmentation of skin and nails, excessive eye discharge, swelling of eyelids, 
distinctive hair follicles, and gastrointestinal disturbances. PCB's have been listed as carcinogens by 
the USEPA and may also cause liver damage. 

Cresol, CAS 1319-77-3—(synonym: 4 - Methylphenol). Cresol is a colorless or pinkish liquid with 
a sweet, tarry odor similar to phenol or creosote. It is eye, skin and respiratory tract irritant. It is 
a central nervous system depressant and a poison with exposure generally occurring through inhalation 
or skin absorption. OSHA limits airborne exposure to 5 ppm as an eight hour TWA. Exposure 
exceeding this limit may cause breathing difficulty, mental confusion and eventually lead to respiratory 
failure. 

Lead, CAS 7439-92-1. Metallic lead is a heavy, ductile, soft gray solid. OSHA considers "Lead" to 
mean metallic lead, all inorganic lead compounds such as lead oxides and lead salts, and a class of 
organic lead compounds called soaps. Al l other organic lead compounds are excluded from this 
definition. Lead is a central nervous system poison with exposure generally occurring through 
inhalation or ingestion of lead bearing dusts. Symptoms of lead poisoning include weakness, 
insomnia, anemia, abdominal pain and tremors. OSHA limits exposure to lead to 0.050 mg/m3 as an 
eight hour TWA, and an action limit of 0.030 mg/m3. 

SECTION 5 — TRAINING 

5.1 Basic Training Required 

Completion of the 40-hour Health and Safety Training for Hazardous Waste Operations and three days 
on the job training under the supervision of a qualified person is required for all employees who will 

5 



C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

perform work in areas where the potential for a toxic exposure exists. 

5.2 Advanced Training 

Advanced training, as necessary, will be provided to any personnel who will be expected to perform 
site work utilizing Level A protection or other specialized operation to be undertaken at the site. 

5.3 Site-Specific Training 

Training will be provided that specifically addresses the activities, procedures, monitoring, and 
equipment for the site operations prior to going on site. Training will include familiarization with site 
and facility layout, known and potential hazards, and emergency services at the site, and details of the 
provisions contained within this HASP. This training will also allow field workers to clarify anything 
they do not understand and to reinforce their responsibilities regarding safety and operations for their 
particular activity. 

5.4 Safety Briefings 

C&S project personnel will be given briefings by the HSO on a daily or as needed basis to further 
assist site personnel in conducting their activities safely. Pertinent information will be provided when 
new operations are to be conducted. Changes in work practices must be implemented due to new 
information made available, or i f site or environmental conditions change. Briefings will also be given 
to facilitate conformance with prescribed safety practices. When conformance with these practices is 
not being followed, or i f deficiencies are identified during safety audits the project manager will be 
notified. 

5.5 First Aid and CPR 

The HSO will identify those individuals requiring this training in order to oversee emergency treatment 
if so required during field activities. It is expected that a selected number of field workers will have 
First Aid training and some members of the field team will have CPR training. These courses will 
be consistent with the requirements of the American Red Cross Association. 

SECTION 6 — ZONES 

6.1 Site Zones 

Three types of site activity zones are identified for the engineered cap construction activities, including 
the Work Zone, Contamination Reduction Zone, and the Support Zone. 

6.1.1 Work Zone (Exclusion Zone) 

The Work Zone, or exclusion zone, is the area where contamination is known to be or likely to 
be present or area where activity is being conducted which has the potential to cause harm. The 
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Work Zone will be any area of intrusive activity. It is anticipated that the location of the Work 
Zone w i l change as construction activities progress. No one may enter the Work Zone without 
the necessary protective equipment and without permission from the HSO. 

6.1.2 Contamination Redaction Zone 

The Contamination Reduction Zone is the area where personal and equipment decontamination 
will be conducted. 

6.1.3 Support Zone 

The Support Zone is considered the uncontaminated area. This area may include the C&S trailer 
command post or pre-work area which will provide for communications and emergency response. 
Appropriate safety and support equipment also will be located in this zone. 

SECTION 7 - PERSONAL PROTECTIVE EQUIPMENT 

7.1 General 

The level of protection to be worn by field personnel will be defined and controlled by the HSO. 
Depending upon the type and levels of waste material present at the site, varying degrees of protective 
equipment will be needed. I f the possible hazards are unknown, a reasonable level of protection will 
be token until sampling and monitoring results can ascertain potential risks. The levels of protection 
listed below are based on USEPA Guidelines. A list of the appropriate clothing for each level is also 
provided. 

Level A protection must be worn when a reasonable determination has been made that the 
highest available level of respiratory, skin, eye, and mucous membrane protection is needed. 
It should be noted that while Level A provides maximum available protection, it does not protect 
against all possible hazards. Consideration of the heat stress that can arise from wearing 
Level A protection should also enter into the decision making process. 

Level A protection includes: 

• Open Circuit, pressure-demand SCBA 
• Totally encapsulated chemical resistant suit 
• Gloves, inner (surgical type) 
• Gloves, outer, chemical protective 
• Boots, chemical protective 

Level B protection must be used when the highest level of respiratory protection is needed, but 
hazardous material exposure to the few unprotected areas of the body (i.e., the back of the neck) 
is unlikely. 
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Level B protection includes: 

• Open circuit, pressure-demand SCBA or pressure airline with escape air bottle 
• Chemical protective clothing: Overalls and long sleeved jacket; disposal chemical resistant 

coveralls; coveralls; one or two piece chemical splash suit with hood 
• Gloves, inner (surgical type) 
• Gloves, outer, chemical protective 
• Boots, chemical protective 

Level C protection will be used when the required level of respiratory protection is known, or 
reasonably assumed, to be not greater than the level of protection afforded by air purifying 
respirators; and hazardous materials exposure to the few unprotected areas of the body (i.e., the 
back of the neck) is unlikely. 

Level C protection includes: 

• Full or half face air-purifying respirator 
• Chemical protective clothing: Overalls and long-sleeve jacket; disposable chemical resistant 

coveralls; coveralls; one or two piece chemical splash suit 
• Gloves, inner (surgical type) 
• Gloves, outer, chemical protective 
• Boots, chemical protective 

Level D is the basic work uniform. It cannot be worn on any site where respiratory or skin 
hazards exist. 

Level D protection includes: 

• Safety boots/shoes 
• Safety glasses 
• Hard Hat with optional face shield 

Note that the use of SCBA and airline equipment is contingent upon the user receiving special training 
in the proper use and maintenance of such equipment. 

7.2 Personal Protective Equipment - Specific 

Level D with some modification will be required when working in the work zone on this site. In 
addition to the basic work uniform specified by Level D protection, chemical protective gloves with 
a surgical type inner liner will be required when contact with soil, leachate or landfill material is 
likely. An upgrade to a higher level (Level C) of protection may occur i f determined necessary by 
the HSO. 
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SECTION 8 — MONITORING PROCEDURES 

8.1 Monitoring During Site Operations 

All site environmental monitoring and meteorological monitoring of climatic conditions will be 
performed by the construction contractor in accordance with Section 8 of the contractor's Site Specific 
Health and Safety Plan. 

8.2 Personnel Monitoring Procedures 

Monitoring of C&S personnel may be performed as a contingency measure in the event that VOC 
concentrations are consistently above the established action level for the project, as identified in the 
contractor's Site Specific Health and Safety Plan. I f the concentration of VOCs is above this action 
level, then amendments to the HASP must be made before work can continue at the site. 

8.3 Medical Surveillance Procedures for Evidence of Personal Exposure 

AH C&S Engineers Inc. personnel who will be performing field work at the site must be medically 
qualified. Additional medical testing may be required by the HSO in consultation with the company 
physician i f an overt exposure or accident occurs, or i f other site conditions warrant further medical 
surveillance. 

8.4 Heat Stress Monitoring 

It is anticipated that heat stress may be a concern. Guidance relating to heat stress control is presented 
in Appendix C of this HASP. 

SECTION 9 — COMMUNICATIONS 

A telephone will be located in the C&S trailer for communication with emergency support 
services/facilities. Guidance relating to site communications which may be implemented depending 
on conditions and circumstances is presented in Appendix D of this HASP. 

SECTION 10 — SAFETY CONSIDERATIONS FOR SITE OPERATIONS 

10.1 General 

Standard safe work practices that will be followed include: 

• Do not climb over/under drums, or other obstacles. 

• Do not enter the work zone alone. 
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Practice contamination avoidance, on and off-site. 

Plan activities ahead of time, use caution when conducting concurrently running activities. 

No eating, drinking, chewing or smoking is permitted in work zones. 

Due to the unknown nature of waste placement at the site, extreme caution should be practiced 
during excavation activities. 

Apply immediate first aid to any and all cuts, scratches, abrasions, etc. 

Be alert to your own physical condition. Watch your buddy for signs of fatigue, exposure, etc. 

A work/rest regimen will be initiated when ambient temperatures and protective clothing create 
a potential heat stress situation. 

No work will be conducted without adequate natural light or without appropriate supervision. 

Task safety briefings will be held prior to onset of task work. 

Ignition of flammable liquids within or through improvised heating devices (barrels, etc.) or 
space heaters is forbidden. 

Entry into areas of spaces where toxic or explosive concentrations of gases or dust may exist 
without proper equipment is prohibited. 

Any injury or unusual health effect must be reported to the site health and safety officer. 

Prevent splashing or spilling of potentially contaminated materials. 

Use of contact lenses is prohibited while on site. 

Beards and other facial hair that would impair the effectiveness of respiratory protection are 
prohibited. 

Field crew members should be familiar with the physical characteristics of the work, including: 
- Wind direction in relation to potential hazardous sources 
- Accessibility to co-workers, equipment, and vehicles 
- Communication 
- Hot Zones (areas of known or suspected contamination) 
- Site Access 
- Nearest water sources 

The number of personnel and equipment in potentially contaminated areas should be minimized 
consistent with site operations. 
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10.2 Field Operations 

10.2.1 Intrusive Operations 

An HSO or designee will be present on-site during all intrusive work, e.g., drilling operations, 
excavations, trenching, and will provide monitoring to oversee that appropriate levels of 
protection and safety procedures are utilized by C&S Engineers, Inc., personnel. 

The use of salamanders or other equipment with an open flame is prohibited and the use of 
protective clothing especially hard hats and boots, will be required during drilling or other heavy 
equipment operations. Al l contaminated equipment, e.g., augers, split spoons, drill pipe, 
backhoe, bucket, etc., will be placed on liner material when not in use, or when awaiting and 
during steam cleaning. 

Communications will be maintained at all times. 

10.2.2 Excavation Trenching 

Guidance relating to safe work practices for C&S Engineers, Inc., employees regarding 
excavating/trenching operation is presented in Appendix E of this HASP. 

SECTION 11 - DECONTAMINATION PROCEDURES 

Decontamination involves physically removing contaminants and/or converting them chemically into 
innocuous substances. Only general guidance can be given on methods and techniques for 
decontamination. Decontamination methods will include: 

• Removal and disposal of protective equipment 
• Removal and thorough cleaning of protective equipment with detergent and water 
• Thorough cleansing of the face and hands with soap and warm water 

Decontamination procedures are designed to: 

• Remove contaminants. 
• Avoid spreading the contamination from the work zone. 
• Avoid exposing unprotected personnel outside of the work zone to contaminants. 

Contamination avoidance is the first and best method for preventing spread of contamination from a 
hazardous site. Each person involved in site operations must practice the basic methods of 
contamination avoidance listed below. Additional precautions may be required in the HASP. 

• Know the limitations of all protective equipment being used. 
• Do not enter a contaminated area unless it is necessary to carry out a specific objective. 
• When in a contaminated area, avoid touching anything unnecessarily. 
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• Walk around pools of liquids, discolored areas, or any area that shows evidence of possible 
contamination. 

• Walk upwind of contamination, i f possible. 
• Do not sit or lean against anything in a contaminated area. I f you must kneel (e.g., to take 

samples), use a plastic ground sheet. 
• I f at all possible, do not set sampling equipment directly on contaminated areas. Place 

equipment on a protective cover such as a ground cloth. 
• Use the proper tools necessary to safely conduct the work. 

Specific methods that may reduce the chance of contamination are: 

• Use of remote sampling techniques. 
• Opening containers by non-manual means. 
• Bagging monitoring instruments. 
• Use of drum grapplers. 
• Watering down dusty areas. 

Equipment which will need to be decontaminated includes tools, monitoring equipment, and personal 
protective equipment. Items to be decontaminated will be brushed off, rinsed, and dropped into a 
plastic container supplied for that purpose. They will then be washed with a detergent solution and 
rinsed with clean water. Monitoring instruments will be wrapped in plastic bags prior to entering the 
field in order to reduce the potential for contamination. Instrumentation that is contaminated during 
field operations will be carefully wiped down. 

Heavy equipment, i f utilized for operations where it may be contaminated, will have prescribed 
decontamination procedures to prevent hazardous materials from potentially leaving the site. The on-
site contractor will be responsible for decontaminating all construction equipment prior to 
demobilization. 

SECTION 12 — DISPOSAL PROCEDURES 

All discarded materials, waste materials, or other objects shall be handled in such a way as to reduce 
or eliminate the potential for spreading contamination, creating a sanitary hazard, or causing litter to 
be left on-site. All potentially contaminated materials, e.g., clothing, gloves, etc., wil l be bagged or 
drummed as necessary and segregated for proper disposal. Al l contaminated waste materials shall be 
disposed of as required by the provisions included in the contract and consistent with regulatory 
provisions. 

All non-contaminated materials shall be collected and bagged for appropriate disposal. 
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SECTION 13 - EMERGENCY PLAN 

As a result of the hazards at the site, and the conditions under which operations are conducted, there 
is the possibility of emergency situations. This section has established procedures for the 
implementation of an emergency plan. 

13.1 Emergency Coordinator 

The Site Emergency Coordinator is John Virginia, C&S Resident Project Representative. 

The Site Emergency Coordinator shall implement the emergency plan whenever conditions at the site 
warrant such action. The Site Emergency Coordinator will be responsible for assuring the evacuation, 
emergency treatment, emergency transport of site personnel as necessary, and notification of 
emergency response units (refer to phone listing in the beginning of this HASP) and the appropriate 
management staff. 

13.2 Evacuation 

In the event of an emergency situation, such as fire, explosion, significant release of toxic gases, etc., 
a l personnel will evacuate and assemble in a designated assembly area (most likely the project trailer). 
The Emergency Coordinator will have authority to contact outside services as required. Under no 
circumstances will mcoming personnel or visitors be allowed to proceed into the area once the 
emergency signal has been given. The Emergency Coordinator must see that access for emergency 
equipment is provided and that all ignition sources have been shut down once the alarm has been 
sounded. 

Once the safety of all personnel is established, the Fire Department and other emergency response 
groups will be notified by telephone of the emergency. 

13 J Potential or Actual Fire or Explosion 

Immediately evacuate the site and notify local fire and police departments, and other appropriate 
emergency response groups, i f LEL values are above 25% in the work zone or i f an actual fire or 
explosion has taken place. 

13.4 Environmental Incident (spread or release of contamination) 

Control or stop the spread of contamination i f possible. Notify the Emergency Coordinator and the 
Project Manager. Other appropriate response groups will be notified as appropriate. 

13.5 Personnel Injury 

Emergency first aid shall be applied on-site as necessary. Then, decontaminate (en route i f necessary) 
and transport the individual to nearest medical facility i f needed. 
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The ambulance/rescue squad shall be contacted for transport as necessary in an emergency. The 
directions to the hospital and a map are found in Figure 1. 

13.6 Personnel Exposure 

Skin Contact: Use copious amounts of soap and water. Wash/rinse affected area thoroughly, 
then provide appropriate medical attention. Eyes should be thoroughly rinsed 
with water for at least 15 minutes. 

Inhalation: Move to fresh air and/or, i f necessary, decontaminate and transport to 
emergency medical facility. 

Ingestion: Contact the Poison Control Center, decontaminate and transport to emergency 
medical facility. 

Puncture Wound/ 
Laceration: Decontaminate, i f possible, and transport to emergency medical facility. HSO 

will provide medical data sheets to medical personnel as requested. 

13.7 Adverse Weather Conditions 

In the event of adverse weather conditions, the HSO will determine i f work can continue without 
sacrificing the health and safety of C&S field workers. 

13.8 Incident Investigation and Reporting 

In the event of an incident, procedures discussed in the C&S incident investigation and reporting 
policy, which is presented in Appendix F of this HASP, shall be followed. 

SECTION 14 - COMMUNITY RELATIONS 

Community relations may be a sensitive matter. Al l C&S employees should be aware of issues 
associated with this specific site. Conversations with community members not involved in activities 
at the site should be limited. Conversations between site workers off the site, in restaurants, etc., 
should not include discussions of the potential hazards on the site nor should negative statements be 
made regarding the site. 

SECTION 15 - AUTHORIZATIONS 

C&S personnel authorized to enter the Site while operations are being conducted must be approved 
by the HSO. Authorization will involve completion of appropriate training courses, medical 
examination requirements, and review of this HASP. No C&S personnel should enter the work zone 
alone. Each C&S employee should check in with the HSO or Project Manager prior to entering the 
work zones. 
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T o w n o f Lind ley - S teuben Coun ty 

Phase II Invest igat ions - Fi l tered Meta ls 

C lass O A Class O A Groundwa te r Samples Leachate S u r f a c e W a t e r S a m p l e s 

Pa rame te r s Un i t s S tandard G u i d a n c e G W - 1 OW-2 GW«3 G W - 4 GW-5 L-4 SW-5 SW-6 SW-7 

Aluminum ug/l 156 100 100 100 100 6090 1180 515000 1640 

Antimony ug/l I K I l l i l l l l l l l i l l 1 1 1 ! ! ! ! l l l l l l l l l l l l i l l l i l l l f ' ' 60 ' 1 1 1 ! ! ® 1 : 

Arsenic ug/l 5 5 5 5 12.7 16 5 78.1 10.6 

Barium ug/i 1000 52 82 115 25 254 1080 51.1 ,1110 863 

Beryllium ug/l 2 2 2 2 2 2 2 2 8 2 

Cadmium ug/l 10 5 5 5 5 5 111 5 2111 5.4 

Calcium ug/I 86400 59200 75200 245000 234000 1620000 84500 610000 354000 

Chromium ug/I 50 10 10 10 10 10 8 2 , 10 , 6 3 5 13 

Cobalt ug/l • I I I ! to 10 10 to 70.2 H I 535 13 

Copper ug/l 10 10 10 10 10 10 16.6 1150 10 

Iron ug/l B B S 227 86 43 6750 895000 2180 1610000 72200 

Lead ug/l 25 5 5 5 5 5 13.8 5 i i M r 5 n t 3Q | n  10.3 

Magnesium ug/l 35000 32300 54700 37300 68400 62500 337000 13100 255000 84100 

Manganese ug/l 300 l l l l l l . . . 620 693 2410 25400 66700 62.7 44900 30200 

Mercury ug/l 2 0.2 0.2 0.2 0.2 0.2 0 2 0 2 1.3 0.2 

Nickel ug/l 15 15 15 15 15 215 15 1080 19 

Potassium ug/l 3960 2970 18500 3620 1290 350000 1720 56300 39300 

Selenium ug/l 10 5 5 5 5 l l l l l i l 5 5 5 0 5 

Silver ug/l 10 10 10 10 10 10 10 10 10 

Sodium ug/l 20000 29700 17000 31900 78400 30600 1060000 5420 56300 152000 

Thallium ug/l 5 5 5 5 5 5 5 5 5 

Vanadium ug/l 10 10 10.6 10 10 310 10 789 20 

Zinc ug/I 300 11 20 15.6 25 19 1970 18.7 28900 236 



Town of Lindley Landfill - Steuben County 

Phase II Investigations 'Volatile Organic Data 

Class GA Class GA Groundw ater Monitor ng Wells Leachate Surface Wa er Samples 

Parameter s:i ::stand*Wlsl GW-1 GW-2 GW-3 GW-4 GW-6 L-4 SW-6 SW-6 SW-7 SW-8 

Units Ug/I ug/l ug/l ug/l ug/l ug/l ug/l Uf l / I ug/l 

Methylene Chloride 

Acetone 

4 s I l l l i 6 20 l l l i i l l 5 18 260 l l l i l l l i Methylene Chloride 

Acetone 12 32 16 33 120 9600 8 150 1000 84 

1,1-Dlchloroethene 

1,1-Dichloroethane l l l l l f l 

Carbon Disulfide 5 96 

Total 1,2-Dichloroethene 

2-Butanone 48 340 23000 250 2600 130 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

Trichloroethene 

Benzene 0.7 

2-Methyl-2-Pentanone 
I I S l l l ^ l l l l l l i l i l l ^ H I B i l l l l l l l ; 

Tetrachloroethene 

Toluene l l l i i l l 4S0 1 1 1 ! ! ! ! ! 17 

Chlorobenzene 

Total Xylenes 

Ethyl benzene 

Phenol 

Ethyl benzene 

Phenol 3 460 2 

2-Methyiphenol 2 54 

4-Methyiphenol 5400 31 600 

Benzoic Acid 36 12 650 

Diethytphthalate 

4,4-DOE 

50 2 320 2 16 Diethytphthalate 

4,4-DOE 0.06 

4,4-DDD 0.02 

4,4-DDT 0.1 

Aroclor 1248 3.4 

Bls(2-ethylhexyl)phthalate 11 6 13 14 S 12 6 680 
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Town of Lindley South Landfill 
Phase II Investigations - Volatile Organic Data 

Air Monitoring Sampl es 
Parameter Vent-7 Vent-8 GW-3 

Units uo/Cu.M. u q / C u . M. u q / C u . M. 

Methylene Chloride 4500 4200 3.3 
Acetone 870 560 36 
1,1 -Dichloroethene 9.6 
1,1-Dichloroethane 830 770 
Carbon Disulfide 
Total 1,2-Dichloroethene 79 62 
2-Butanone 1100 1800 6.6 
1,2-Dichloroethane 22 19 • 

1,1,1 -Trichloroethane 200 89 1.1 
Carbon Tetrachloride 0.5 
Trichloroethene 1100 840 
Benzene 59 51 1.5 
2-Methyl-2-Pentanone 98 

Tetrachloroethene 850 690 
Toluene 1100 1520 2.2 
Chlorobenzene 27 
Total Xylenes 570 940 2.3 
Ethylbenzene 110 170 4.3 



Quarterly Leachate Analytical Data - Water Quality and Metal Parameters 

Parameters Units L- l L-l L-2 L-2 L-3 L-3 

Date 01/23/95 04/18/95 01/23/95 04/18/95 01/23/95 04/18/95 

N03/N02 mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Alk. mg/l 1300 1800 930 520 990 810 

Chloride mg/l 160 240 100 610 150 220 

COD mg/l 1500 1900 680 700 940 1000 

NH3 mg/l 33 44 31 74 0.6 <0.5 

Sulfate mg/l 12 10 14 <10 6 39 

TDS mg/l 500 2200 4000 1200 2200 2800 4200 

TOC mg/l 250 560 220 460 460 640 

Phenol mg/l 0.001 0,56 0,18 < 0.005 0.24 0.34 <0.05 

Cadmium mg/l 0.01 < 0.005 < 0.005 <0.005 0.008 <0.005 <0.005 

Calcium mg/l 150 190 150 230 110 120 

Iron mg/l 0.3 31 38 62 93 1.9 S||IHlllll(l 

Lead mg/l 0.025 0.008 0.014 0.019 0.011 0.017 0.018 

Mg mg/l 35 58 „, ,83 , 39 , , l i i i i i i i 45 

Mn mg/l 0.3 4,3 4,4 i l i i i i i i i ' 1.8 m m m r n i 

K mg/l 46 75 24 64 12 17 

Sodium mg/l 20 I l i i B I l l ! l l l l i l l l | : r;63'(./•: 160 1 200 • 320 

Hardness mg/l 610 820 540 850 460 540 



Quarterly Surface Water Analytical Data 

Parameters Units ^̂5̂^̂  35 d (J d SW-1 SW-1 SW-2 SW-2 SW-3 SW-3 

Pate Sampled 01/23/95 04/17/95 01/23/95 04/17/95 01/23/95 04/17/95 

N03/N02 mg/l <0.2 <0.2 0.3 <0.2 <0.3 0.2 

Alk. mg/l 120 96 64 69 <100 130 

Chloride mg/l 6 8 22 24 23 35 

COD mg/l <20 <20 <20 <20 110 140 

NH3 mg/l <0.5 <0.5 0.5 0.5 5.1 0.7 

Sulfate mg/l ^ ^ ^ ^ ^ <5 11 17 25 13 26 

TDS mg/l 130 150 110 160 240 340 

TOC mg/l 3 5 3 8 23 43 

Phenol mg/l <0.005 <0.005 <0.005 <0.005 <0.005 O.005 

Cadmium mg/l 0.01 <0.005 O.005 <0.005 <0.005 <0.005 <0.005 

Calcium mg/l 27 26 22 23 26 32 

Iron mg/l 0.3 0.56 0.45 0.87 0.87 4.9 2.2 

Lead mg/l 0.025 0.013 0.001 0.009 <0.001 0.011 0.002 

Mg mg/l 35 4.8 5 5 5.7 7 9.1 

Mn mg/l 0.3 0.04 0.05 0.04 0.03 0.11 0.15 

K mg/l l l l l l i l l i l l l l l l i l l l l l 1.5 1.1 1.5 1.3 3.2 2.2 

Sodium mg/l 6.7 7.5 9.3 13 15 i i l l i l l t i 

Hardness mg/l 87 86 76 81 94 120 
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P o t e n t i a l Health E f f e c t s 
Eye: 

Causes eye i r r i t a t i o n . Hay cause s l i g h t t r an s i en t i n j u r y . 
Sk in : 

Causes skin i r r i t a t i i n . Hay be absorbed through the sk in i n harmful 
amounts. Oirect contact u i t h the l i q u i d nay cause erythema and 
i -es icula t ion . Prolonged or repeated contact has been associated w i t h 
the development o f a dry scaly d e m i t i t i s or u i t h secondary 
i n f e c t i o n s , 

Inges t ion ; 
Asp i r a t ion hazard. Nay cause cen t r a l nervous systea depression, 
character ized by excitement, f s 1 Lowed by headache, d i t z i n e s s , 
drowsiness, and nausea. Advanced stages nay cause co l l apse , 
unconsciousness, con* and poss ible death due to r e s p i r a t o r y f a i l u r e , 
May cause e f f e c t s s i m i l a r to those f o r i n h a l a t i o n exposure, 
Asp i ra t ion of o a t e r i a l in to the lungs may cause cheaica l 
pneumonitis, which may be f a t a l , 

I n h a l a t i o n ! 
Hay cause r e sp i r a to ry t r a c t i r r i t a t i o n . Hay cause adverse c e n t r a l 
nervous systea e f f e c t s i nc lud ing headache, convuls ions , and poss ib le 
death, Hay cause drowsiness, unconsciousness, and c e n t r a l nervous 
system depression. Central nervous system e f f e c t s eay inc lude 
confus ion , a t ax i a , v e r t i g o , t i n n i t u s , weakness, d i s o r i e n t a t i o n , 
le thargy, drousiness, and r i s a l l y c ina . Exposure nay lead to 
i r r e v e r s i b l e bone marrow i n j u r y . Exposure nay lead to a p l a s t i c 
aneaia, 

Chronici 
Possible cancer hazard based on t e s t s u i t h l abora to ry a n i i a l s , 
Prolonged or repeated exposure nay cause adverse reproduct ive 
e f f e c t s . Hay cause bone t a r r o u abnormal i t ies t i l t h damage to blood 
f i r m i n g t i t s i e s . Hay cause a n t a i i and other blood c e l l a b n o r n a l i t i e s . 
Chronic exposure has been associated w i t h an increased incidence of 
Leukemia and m u l t i p l e rtytlomas. I mtm no depressive e f f e c t s have been 
reported. A n i r . i l s tudies have reported f e l l t o n i c i t y (growth 
r e t a rda t ion ) and t e r a t o g e n i c i t y (exencephaly, angulated r i b s , d i l a t e d 
brain v e n t r i c l e s ) , 

SECTION 4 - FIRST AID MEASURES * M * 

Eyes i 
Flush eyes u i t h p lenty of uater f o r a t l eas t IS o inu te s , 
occasional ly l i f t i n g the upper and lover l i d s , Get medical a i d 

f..» 
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Skin : 
Get radical aid m e d i a t e l y , l aned ia te ly f l u s h skin u i t h p lenty of 
soap and uater for at least IS minutes wh i l e ren iv ing contaminated 
c l o t h i n g and shoes. 

Inges t ion: 
Do NOT induce v e u i t i n g . I f v i c t i a i s conscious and a l e r t , give 2-4 
copfu ls of B i l k or water. Never give anything by nouth to an 
unconscious person. Possible a sp i r a t ion hazard. 6st medical a i d 
i m e d i a t e l y , 

I n h a l a t i o n : 
Bet nedica l a id i aned i a t e ly . Remove f rom exposure to f r e s h a i r 
i m i e d i a t e l y . I f not b rea th ing , give a r t i f i c i a l r e s p i r a t i o n . I f 
breathing i s d i f f i c u l t , g ive oxygen. 

Notes to Physiciani 
Treat syreptoaat k i l l y and suppor t i ve ly . 

**** SECTION 5 - FIRE FIQHTINO HEASURES *»** 

General I n fo rma t ion : 
Containers can b u i l d up pressure i f exposed to heat and/or f i r e . - A s 
i n any f i r e , wear a s e l f - con ta ined breathing apparatus i n 
pressure-deaand, MSHA/NIDSH (approved or equ iva l en t ) , and f u l l 
p ro tec t ive gear. Uater r u n o f f can cause environmental damage. Dike* 
and c o l l e c t uater used to f i g h t f l r t . Vapors can t r a v e l to a source 
of i g n i t i o n and f l a s h back. Extremely f laxiaable. M a t e r i a l w i l l 
r ead i ly i g n i t e at r u n temperature. Use water spray to keep 
f i r e - e i p o s e d conta iners-cool , Containers may explode i n the heat of a 
f i r e , Vapors may be heavier than a i r . They can spread along the 
ground and c o l l e c t tn low or confined areas. Vapors may f o r a an 
explosive a i x t o r e with a i r , 

Ext inguishing Media: 
Use uater spray to cool f i re -exposed containers , Uater aay be 
i n e f f e c t i v e , Oo NOT use s t r a i g h t streaas t f water. F i r l a r g e ' f i r e s , 
i se uater spray, fog or regular foaro, For small f i r e s , use dry 
c h e i i c a l , carbon d iox ide , water spray or regular foam, Cool 
containers u i t h f l o o d i n g quan t i t i e s of uater o n t i l w e l l a f t e r f i r e i n 
out, 

A u t o i g n i t i t n Temperature! 1044 deg F ( 562.22 deg C) 
Flash Point : 12 deg F ( -11,11 deg 0 
NFPA R a t i i g i hea l th -2 j f l a n n a b i l i t y - 3 | r e a c t i v i t y - 0 
Explosion L i a i t s , Lcueri 1.3X 

Upper: 7 , IX 



REBUEP^fii BURKHART, HIKE ACC02410 05/20/98 PAF 4 
• • -. •. •• . I : • 

M M SECTION 6 - ACCIDENTAL RELEASE MEASURES M M 

Eener i l I n fo rma t ion , Use proper personal p r o t e c t i v e equipment as i nd i ca t ed 
i n Section 0, 

S p i l l s / L e a k s i 
Use uater spray to d i l u t e s p i l l to a non-flammable mixture , Avoid 
r u n o f f in to s to rn seuers and di tches which lead to waterways, Use 
uater spray to disperse the sas/vapor, Remove a l l sources of 
i g n i t i o n , Absorb s p i l l using an absorbent, non-combustible ma t e r i a l 
such as ear th , sand, or v e r m i c i i i t e , A vapor suppressing foaa aay be 
used to reduce vapors, 

M M SECTION 7 - HANDLING and STORAGE M M 

Haodling: 
Uash thoroughly a f t e r h a n d l i i g , Remove contaminated c l o t h i n g and 

. uash before reuse, Ground and bond containers uhen t r a n s f e r r i n g 
m a t e r i a l , Do not get i s eyes, on s k i n , or on c l o t h i n g . Empty 
containers r e t a i n product res idue , ' ( l i q u i d and/or vapor) , and can be 
dangerous, Keep container t i g h t l y d o s e d . Avoid contact u i t h h e i t , 
sparks and flame, Do not ingest or i nha le . Use.only i n a chemical 
fume hood, Oo not pressurize, c u t , ue ld , braze, solder , d r i l l , 
g r i n d , or expose empty containers t i heat , sparks or open f lames. 

Storage: 
Keep away from heat, sparks, and f lame. Keep auay from sources of 
i g n i t i o n , Store i n a t i g h t l y closed conta iner . Keep from contact 
w i th o x i d i z i n g mater ia l s . Store i n a coo l , dry , ' w e l l - v e n t i l a t e d area 
auay from incompatible substances. 

M M SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION M M 

Engineering Controls ; 
Use only under a chemical fane hood, 

Exposure L i m i t s 
t - * + — — 4 4 

Chemical Name ACGIH • ' : NIOSH OSHA - F i n a l PELs 

Benzene 0.5 ppn / 1.4 
mg/«3; 2,5 ppn 
STEL) 8 mg/a3 
STEL 

0.1 PPB TUA; 
NIOSH P o t e n t i a l 
Occupational 

Carcinogen - see 

10 ppm TUA (apply 
only to exempt 

indus t ry 
segments)! 1 p 
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" I I Tlfoj J |l|)H S 
rELj 0.5 pom TUA 

ac t ion l i o i 
t ) Cancer haz 
ardj F lanxabl 
e (see 2 9 CFR 19 
10.1028) 

01 
r-
\ 

U) 
r-
r-

S 

(9 
N 

i 
U) 
S 

00 
01 
01 

00 
01 
8 
CD 

S 
01 
T 

A p f g i i U l l A 308 
PPB IOLH (not 
considering 
carcinogenic 

e f f e c t s ) 

4 — 

OSHA Vacited PELsi 
Benienei 

10 ppn TUA (anless spec i f i ed i n 1910.1028) 

Personal P ro t ec t i ve Equipment 

Eyest 

Skin i 

C l o t h i n g : 

Respirators : 

Uear appropriate p r o t e c t i v e eyeglasses or chemical 
sa fe ty goggles as described by OSHA's eye and face 
p ro tec t ion regula t ions i n 29 CFS 1910.133. 

Uear appropriate p r o t e c t i v e gloves to prevent sJtin* 
exposure. 

Uear appropriate p r o t e c t i v e c l o t h i n g to prevent sk in 
exposure. 

Follow the OSHA r e s p i r a t o r regula t ions found in 29CFR 
1910.134. Always use a NIOSH-approved r e sp i r a to r uhen 
necessary. 

* « • * SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Physical Statei 
Appearance: 
Odor: 
pH: 
Vapir Pressure: 
Vapor Density: 
E v i p o r a t i t i Rate: 
V i s c o s i t y i 
B o i l i n g P i i n t i 
F r e e i i n g / N e l t i n g P o i n t i 

L i q u i d 
colour less 
sweetish odor -
Not a v a i l a b l e . 
100 mi Hg 
2.7 ( A i r « l ) 
2.8 (Ether-1) 
0 ,M7»Pa a l 20C 
176 deg F 
42 deg F 

aromatic odor 

Decmposi t ion Temperaturei Not ava i l ab le . 

u 
H 

u 
0) 
K 
UJ 
I 

r 
Q 



Molecular f o r a u l a i C6H4 
Molecular Ueight i 78.04? 

**** SECTION 10 - STABILITY ANO REACTIVITY *«** 

Chenical S t a b i l i t y ) 
Stable under normal temperatures and pressures, 

Condi t ions to Avoidi 
Incompatible mate r ia l s , i g n i t i o n sources, m e s s heat. 

I n c o m p a t i b i l i t i e s u i t h Other ha te r i a 1st •'• 
Benzene i s incompatible u i t h arsenic p e n t a f l u o r i d e • potassium 
nethoxide, diborane, hydrogen * raney n i c k e l , in terhalogens, 
oxidants , uranium bexa f luo r ide , bromine p e n t a f l u c r i d e , c h l o r i n e , 
c h l o r i n e t r i f l u o r i d e , chronic anhydride, n i t r y l perch lora te , oxygen, 
i x i o e , perchlora tes , p e r c h l i r y l f l u o r i d e + aluminum c h l o r i d e , 
permanganates + s u l f u r i c ac id , potassiua peroxide and s i l v e r 
p e r c h l o r i t e , iod ine h e p t a f l o o r i d e , and dioxygen d i f l a o r i d e . 

Hazardous Oecoaposition Products) 
I r r i t a t i n g and t o x i c fumes aod gases. 

Huardous Po lyne r ixa t iom Has not been repor ted . 

#*** SECTION 11 - TOXICOLOQICAL INFORMATION 

R TECSf- • 
CAS* 71-43-2) CY1400000 

LOSO/LCSOi 
CASt 71-43-2) I n h a l a t i o n , raoaset LC50 =?9S0 ppm; I n h a l a t i o n , r a t i 
LC50 "10000 PP»/7H| O r a l , nousei LD50 « 4700 mg/kg; O r a l , r a t i L050 
° 930 Rg/kgi Skin , r a b b i t ) LOSO = >9400 mg/kg. 

Carc inogen ic i ty ! 
Bemene -

ACGIHi A l - c o n f i r n e d human carcinogen 
C a l i f o r n i a ! carcinogen - i n i t i a l date 2/27/B7 

NIOSHi occ ipa t iona l carcinogen 
NTPi Known carcinogen 

OSHA: Select carcinogen 
lARC: Group 1 carcinogen 

Epidemiology! 
IARC has concluded tha t ep idemiologica l s tudies have e s t i b l i 
shed the r e l a t i onsh ip betueen benzene exposure and the dev 
elopnent of acute myelogenous leukemia, and that there i s 

mm iessfi p- v- V I M H MM l " 3 BK3 

i 



R£qUEP^Ri BURKHART, HIKE ACC02A1O . 05/20/98 PAfir- 7 
•, , , 1 , . I 

=^>ans. An Jreal studies have demonstrated f ©to * i c i l y (g rou th 
r e t a rda t ion) and t e r a togen i c i t y fexencephaly, a n g u i i t e d 
r i b s , d i l a t e d b ra in v e n t r i c l e s ) . 

Tera togen ic i ty ! 
Experimental teratogen, Animal s tudies have demonstrated f e t o x i c i t y 
(growth re ta rda t ioa ) and t e r a t o g e n i c i t y (exencephaly, aogulated 
r i b s , d i l a t e d brain v e n t r i c l e s ) , 

Reproductive E f f e c t s ! 
Experimental reproductive e f f e c t s have been reported. 

N e u r o t o x i c i t y ! 
No informat ion ava i l ab le . 

Mutagenici ty! 
Chromosomal aberrations have been noted i n animal t e s t s . 

Other Studies! 
Please r e f e r to RTECS CY1400000 f o r a d d i t i o n a l data, 

**»« SECTION 12 - ECOLOGICAL INFORMATION **** 

E c o t o x i c i t y i 
Hinntu ( d i s t i l l e d water) l e t h a l , 5 PprViH. Sunfish ( tap uater) T1H=20 
PP»/24H, St r iped bass TLm9i«100-10 ppa. 

Env i ronnen t i l Fatei 
No informat ion reported. 

Physical/Chemicali 
No informat ion ava i lab le , 

Other! 
None. 

SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a aanner consistent w i th f e d e r a l , s t a te , and l o c a l r egu l a t i ons , 
RCRA D-Series Maximum Concentration of Contaminants! 
CASs 71-43-2: waste number 0018] regula tory l e v e l = 
0.5 mg/L. 
RCRA 0-Serit?s Chronic T o x i c i t y Reference Levels! CAS* 
71-43-2: chronic t o x i c i t y refersnce l e v e l • 0.0O5 
mg/L. 
RCRA F-Series: None l i s t e d . 
RCRA P-Series; flone l i s t e d . 
RCRA U-Seriesi CAS4 71-43-2t waste number U019 
( I g n i t a b l e waste: Toxic uaste) . 
CASI 71-43-2 i s banned from land disposal according 
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**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name) RQ,BENZENE 

Hazard Class: 3 
UN Number: UNI 114 

Packing Group: I I 
IHO 

Nn informat ion a v a i l a b l e , 
IATA 

No in format ion a v a i l a b l e . 
RIO/AQR 

No informat ion a v a i l a b l e , 
Canadian TOG 

Shipping Name; BENZENE 
H m r d Class: 3(9 ,2) 

UN Number.1 UN1114 
Other In fo rma t ion : FLASHPOINT -11 C 

**** SECTION 15 - REGULATORY INFORMATION H * « 

US FEDERAL 
TSCA 

CASI 71-43-2 i s l i s t e d on the TSCA inven to ry . 
Health i Safety Reporting L i s t 

Hene of the chemicals are on the Health & Safety Reporting L i s t . 
Chenical Test Rules 

None of the chemicals i n t h i s product i r e under a Chemical Test Rule, 
Section 12b 

None of the chemicals are l i s t e d inder TSCA Sectioa 12b, 
TSCA S i g n i f i c a n t New Use Rule 

Kine of the chemicals i n t h i s ma te r i a l have a SNUR under TSCA. 
SARA 

Section 302 (RQ) 
f i n a l RQ = 10 pounds (4,54 kg ) ; receives an ad jus tab le RQ of 10 pounds 

Section 302 (TPQ) 
None of the chemicals i n t h i s product have a TPQ, 

SARA Codes 
CAS I 71-43-2: acute, chron ic , flammable. 

Section 313 
This mater ia l contains Benzene (CASl 71-43-2, >99X),which i s subject 
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8 

CO 
01 
01 

CD 
01 

iii anc 
40 CFR Part 373. 

Clean Ai r A c l i 
CAS* 71-43-2 i s l i s t e d as a hazardous a i r p o l l u t a n t (HAP). 
This n a t e r i a l does not contain any Class 1 Ozone deple tors . 
This n a t e r i a l does not contain any Class 2 Ozone dep le tors . 

Clean Uater Ac t i 
i s l i s t e d as a Hazardous Ssbstanci onder the CUA. 
i s l i s t e d as a P r i o r i t y P o l l u t a n t under the Clean Water 

OSHA i 

CAS* 71-43-2 
CAS* 71-43-2 
Act, 
CAS* 71-43-2 
Act . 

is l i s t e d as a T o i i c P o l l u t a n t under the Clean Uater 

STATE 

None of the chemicals i n t h i s product are considered h igh ly hazardous 
by OSHA, 

Benzene can be found on the f o l l o w i n g s t a t e r i g h t to know l i s t s : 
C a l i f o r n i a , Heu Jersey, F l o r i d a , Pennsylvania, Minnesota, 
Massachusetts. 
The f o l l o w i n g s tatenent(s) i s ( e r e ) made in order ta comply wi th 
the C a l i f o r n i a Safe Dr inking Uater Act : 

. WARNINGi This product contains Benzene, a chemical known' to the s ta te 
of C a l i f o r n i a to cause cancer. 
C a l i f o r n i a Ho S i g n i f i c a n t RisJt Leve l i 

CAS* 71-43-2: no s i g n i f i c a n t r i s k l e v e l « 7 ug/day 
European/In ternat ional Regulations 

European Labeling i n Accordance wi th EC D i r e c t i v e s 
Hazard Symbols: T F 
Risk Phrases: 

R 11 Highly Hani-able. 
R 45 May causa cancer. 
R 48723/24/25 Toxic i danger of serious damage to 
health by prolonged exposure through i n h a l a t i o n , 
contact w i th skin and i f swallowed. 

Safety Phrasesl 
S 45 In case of accident of i f you f e e l unwel l , seek 
nedical advice m e d i a t e l y (show the l abe l where 
poss ib le ) , 
5 53 Avuid exposure - obtain specia l i n s t r u c t i o n s 
before use. 

WGK (Uater Oanger/Protrct ion) 
CAS* 71-43-2: 3 
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-ô
o
r
o

 c
n
c
n

 
3

- 
-m

—
o
>
o
o
-

3 
U

*
I
D

O
r
O

 
» 

—
I 

"—
.—

 ;
*

; =
o

 r
o

 
• 
c
o
c
o
a

 i
 c

n
-o

 
f-

JC
O

 —
I f

c
 »

^
M

 
*

^
«

0
- 

•—
 3

C
 

-o
 

-
 
-

o
 

C
O

 

o
 

s
 m

 | s
 3
: 

-T
3
 

r
s
 

2
»

 

C
T

 

I
S

J 

o
 

cn
 

•a
 

o
 

-
c

o
 

c
 



REQUEST, BURKHART, HIKE ACC23590 , 05/20/98 PAF 'A 
• 1 

EMERGENCY OVERVIEW 
Appearancei colour less . Flash Po in t ] 40 deg F, 
Oanger! F larouble l i q u i d . Nay cause skin i r r i t a t i o n . HarDful i f 
inha led . This substance has caised adverse reproduct ive a id f e t a l 
e f f e c t s i s animals. Hay cause c e n t r a l nervous systen depression. 
A s p i r a t i o n hazard. Hay be absorbed throagh the s k i n . Poison! Hay 
cause l i v e r and kidney damage. Causes d iges t ive and r e sp i r a to ry 
t r a c t i r r i t a t i o n . Harmful or f a t a l i f swallowed. Causes eye 
i r r i t a t i o n and possible t r a n s i e n t i n j u r y . 
Target Organs.1 Kidneys, c en t r a l nervois systee, l i v e r . 

P o t e i t i a l Health E f f e c t s 
Eye; 

Causes eye i r r i t a t i o n . Hay r e s u l t : i n corneal i n j u r y . Vapors aay 
catse eye i r r i t a t i o n . 

S l i m 
Hay cause sk in i r r i t a t i o n . Prolonged and/or repeated contact may 
cause i r r i t a t i o n and/or d e m a t i t i * . Hay be absorbed through the s k i n . 

I nges t i on ! 
Asp i r a t ion hazard. Hay cause i r r i t a t i o n i f the d iges t ive t r a c t , J,ay 

- cause e f f e c t s s i i i l a r to those f o r i n h a l a t i o n exposure. A s p i r a t i o n 
of n a t e r i a l i n t o the lungs nay cause chemical pneumonit is , U i i ch eay 
be f a t a l , 

I n h a l a t i o n : 
I n h a l a t i o n of high concentrat ions eay cause cen t ra l nervous systeii 
e f f e c t s characterized by headache, d izz iness , unconsciousness and 

' coD3, I nha l a t i on of vapor may cause r e sp i r a to ry t r a c t i r r i t a t i o n . Hay 
cause l i v e r and kidney danage, Vapors nay cause dizziness or 
s u f f o c a t i o n , Overexposure nay cause d izz iness , tremors, 
restlessness, rap id heart beat, increased blood pressure, 
h a l l u c i n a t i o n s , ac idos is , kidney f a i l u r e , . 

Chronic; 
Prolon9ed or repeated s k i a contact say cause d e r n a t i t i s , Hay cause 
cardiac s e n s i t i z a t i o n and severe heart a b n o m a l i t i e s . Hay cause l i v e r 
and kidney damage. 

**u SECTION 4 - FIRST AID MEASURES tut 

Eyesi • 
Flush eyes wi th plenty of uater f o r at least 15 o inutes , 
occasionally l i f t i n g the upper and lower l i d s . Get medical a id 
. •mediate ly . 

• J 

J 

i 

J 
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W i n ! • • •• 
Flush skin u i t h plenty at soap and water f o r a t least IS minutes 
whi le relieving contaninated c l o t h i n g and shoes, Get medical a id i f 
i r r i t a t i o n develops or p e r s i s t s , 

Inges t ion) 
00 HOT induce vomit ing, If v i c t i m i s conscious and a l e r t , give 2-4 
c u p f u l s of milk or water. Never f i v e a iy th ing by nouth to an 
unconscious person. Possible a s p i r a t i o n haiard , Get nod ica l a id 
1 m e d i a t e l y , 

I n h a l a t i o n ! 
Get n e d k a l a id i m e d i a t e l y , Remove f r a n e ip isure to f r e s h a i r 
immediately. I f not b rea th ing , give a r t i f i c i a l r e s p i r a t i o n , I f 
brez lh ing i s d i f f i c u l t , g ive s iygen, 

Notes to Physician; 
Causes cardiac s e n s i t i z a t i o n to endogenous catecholamines uhich may 
lead ts cardiac arrhythmias, Oo NOT use adrenergic agents such as 
epinephrine or pseodoepinephri ie , . 

AAA* SECTION 5 - FIRE FIGHTING MEASURES **AA 

General In fo rmat ion! 
Containers can b u i l d up pressure i f exposed to heat and/or f i r e , As 
in any f i r e , uear a se l f -conta ined , breathing apparatus i n 
pressure-denand, HSHA/MIOSH (approved or equ iva l en t ) , and f u l l 
p ro t ec t ive gear. Uater r u n o f f can cause e n v i r a m e n t a l danage.' Dike 
and c o l l e c t uater a sad l i f i g h t f i r e . Vapors nay form an explos ive 
mixture wi th a i r . Vapors can t r a v e l to a source of i g n i t i o n and f l a s h 
back, Flarmahle L i q u i d , Can release vapors tha t form explos ive 
n ix tores at tenperatures above the f l a s h p o i n t . Use uater spray to 
keep f i re-exposed containers coo l . Uater nay be i n e f f e c t i v e , 
Ma te r i a l i s l i g h t e r than uater and a f i r e nay be spread by the use of 
water. Vapors u y be heavier than a i r . They can spread along the; 
ground and c o l l e c t i n l eu or conf ined areas. Containers nay explode 
when heated, 

Ex t ingu ish ing Media; 
Use uater spray to cool f i re-exposed c o i t a i n e r s , Uater may be 
i n e f f e c t i v e , Oo NOT use s t r a i g h t streams of water. For s n a i l f i r e s , 
use dry chenical , carbon d iox ide , uater spray or regular f t a s , Coot 
containers wi th f l o o d i n g q u a n t i t i e s of uater u n t i l u e l l a f t e r f i r e 
i s out . For large f i r e s , ' u s e uater spray, fag or regular f o a » . 

A u t o i g n i t i o n Temperature! 894 deg F ( 480.00 deg C) 
Flash Poin t : 40 deg F ( 4.44 deg C) 
NFPA Rating; heal th-2; f l a i m a b i l i t y - S j r e a c t l v i t y - 0 

J 

J 

J 
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wim'inion lims4i> Limn t i l 
Upper! 7,1 

**** SECTION £ - ACCIDENTAL RELEASE MEASURES m * 

General In fo rma t ion . Use proper personal p r o t e c t i v e equipoent as i n d i c a t e d 
i n Sect ion 8. 

Spi Us/Leak st 
Avoid runof f in to s t o r n sewers and di tches which lead to waterways, 
Remove a l l sources of i g n i t i o n , - A b s o r b s p i l l using an absorbent, 
non-coiibostible mater ia l such i s earth) sand, or v e m i c u l i t e . A vapor 
suppressing foam nay be used to reduce vapors. Uater spray nay reduce 
vapor but may l o t prevent i g n i t i o n in closed spaces, 

**** SECTION 7 - HANOLING and STORAGE ***» 

Handling; 
Uash thoroaghly a f t e r handl ing . Use u i t h adequate v e n t i l a t i o n . 
Ground and bond containers when t r a n s f e r r i n g m a t e r i a l . Avoid contact 
u i t h eyes, sk in , and c l o t h i n g , Empty conta iners r e t a i n product 
res idue, ( l i q u i d and/or vapor) , and can be dangerous, Keep conta iner 
t i g h t l y closed. Avoid contact u i t h heat, sparks and f l a e e . Avoid 
Ingest ion and i n h a l a t i o n . Do not pressur ize , cu t , ueLd, braze, 
solder , d r i l l , g r i n d , or expose empty containers to heat, sparks or 
open f lames. 

Storage: 
Keep away from heat, sparks, and f l a n e . Keep away f rom sources o f 
i g n i t i o n . Store i n a t i g h t l y closed conta iner . -Store i n a c o o l , d r y , 
ue l1 -ven t i l a t ed area auay f rom incompatible substances. 

**** SECTION fl - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls : 
Use adequnte general or l o c a l e ihaust v e n t i l a t i o n to keep a i rborne 
concentrat ions below the permiss ib le exposure l i m i t s . 

Exposure L i m i t s 

Chemical Name ACGFH NIOSH OSHA - F i n a l PELs 

Benzene, n e t h y l - 50 ppm | 168 
mg/m3 

100 ppm TUAj 375 
Tig/m3 TWA 500 

ppn IOLH 

200 ppn TUAi C 
300 ppnj C 300 
ppm 
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OSHA Vacated PELs; 
Senzene, n e t h y i - i 
100 ppn TWA/ 375 i j / n 3 TUA 

Persoial Pro tec t ive Equipment j 

Eyei! 
Uear appropriate p r o t e c t i v e eyeglasses or c h i a i c s l 
safety goggles i s described by OSHA's eye and face j 
p ro tec t ion regula t ions i n 29 CFR 1910.133. w 

Uear appropriate p r o t e c t i v e gloves to prevent sJdn 
eiposure, > 

Uear appropriate p r o t e c t i v e c lo th ing to prevent sk in 
exposure, 

t 
F o l l i w the OSHA re sp i r a to r regula t ions found in 29CFR 
1910.134, Always use a NIOSH-approved r e sp i r a to r when 
necessary. 

Sk im 

C l o t h i n g i 

Respirators; 

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: L iqu id 
Appearance! colourless 
• dori sueetish odor - pleasant odor 
pH; Not a v a i l a b l e . 
Vapir Pressure: 10 rn Hg 
Vapor Density! 3.1 ( A i r = l ) 
Evaporation Rate: 2,4 (Bu ty l a c e t a t c » l ) 
V i s c o s i t y : 0.59 cP at &BF. 
B o i l i n g Point : 232 degF 
F r e e i i n g / H e l t i n g Points -339 deg F 
Decomposition Temperature! N i t a v a i l a b l e . 
S a l a b i l i t y : 0.4 ng/L H20 at 48F. 
S p e c i f i c Grav i ty /Dens i ty : 0.9 ( O a t e r ' l ) 
Molecular Formula: CAH5CK3 
Molecular Ueight i ' 92.056 

**** SECTION 10 - STABILITY AND REACTIVITY 
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W e a l S U b U i i y . — ^ 
S taMe under normal temperatures and pressures, 

C m d i t i o n s to Avoid: 
Incompatible ma te r i a l s , i g n i t i o n sources, excess heat, ' 

I n c o m p a t i b i l i t i e s u i t h Other H a t e r i a l s i 
Ntrogen t e t r o x i d e , n i t r i c ac id • s u l f u r i c ac id , s i l v e r p e r c h l o r i t e , 
s t r i n g o x i d i z e r s , sodium d i l f u o r i d e , , 

Hazardous Decomposition Prodsctsi 
Carboa monoxide, carbon d i o x i d e , 

Hazardous Polymerizat ion; Has not been repor ted, 

i r M * SECTION 11 - TQXICOLODICAL INFORMATION **** 

RTECS*! 
CASi 10fl-B8-3( XS5250OOO 

CD50/LC50I 
CASl 100-88-3: I n h a l a t i n , moisei LC50 MOO P P rV24H; I n h a l a t i o n , 
r a t : LC50 =49 gm/m3/4H; O r a l , r a t : L050 • 434 ng/kgj S k i n , r a b b i t : 
L050 ' 12124 mg/kg. 

Carc inogenic i ty! 
Benzene, methyl- -

AC8IH: A4 - Not C l a s s i f i a b l e as a Hunan Carcinogen 
IARC: Group 3 carcinogen 

Epidemiology! 
No informat ion a v a i l a b l e . 

Teratogenic i ty! 
Spec i f i c developmental abnormal i t ies incloded c r a n i o f a c i a l B f f e c l t . 
i nvo lv ing the nose and tongue, musculoskeletal e f f e c t s , u r o g e n i t a l 
and metabolic e f f e c t s i n s tudies on mice and r a t s by the i n h a l a t i o n 
and o r a l routes of exposure. Some evidence of f e t o t o x i c i t y u i t h 
rediced f e t a l weight and retarded ske l e t a l development has been 
reported i n mice and r a t s . 

Reprodoctive E f f e c t s : 
E f f e c t s on f e r t i l i t y s ich as abor t ion uere reported i n r a b b i t s by 
i n h a l a t i o n . Paternal e f f e c t s uere noted i n r a t s by i n h a l a t i o n . These 
e f f e c t s involved the tes tes , spern duct and epididymis , 

Neuro tox ic i t y ! 
Na informat ion a v a i l a b l e , 

Mutagenici ty! 
No informat ion a v a i l a b l e . 

Other Studies: 
None, 
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E c o t o i i c i t y s 
flluegill LC50=17 mg/L/24H Shrimp LC50=4.3 pr.ro/9oH Fathead minnow 
LC50*36.2 mg/l/9(5H Bunf is* ( f r e s h uater) T L S P I I B O ngA/941! 

Environmental f a t e i 
From s o i l , substance evaporates and i s m i c r o b i a l l y biadegraded. l i t 
water, substance v o l a t i l i z e s and biodegrades. 

Phys ic i l /Chemica l ; 
Photochemically produced h y d r o i y l r ad ica l s degrade substance, 

D l h e r i 
None. 

* « « SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a manner consis tent u i t h f e d e r a l , s t a te , and loca l r e g u l a t i o n s . 
RCJiA O-Series Maximum Concentration of Contaminants. 
None l i s t e d , 
RCRA O-Series Chronic Ton ic i t y Reference Levels i None 
l i s t e d , 
RCRA F-Series: None l i s t e d . 
RCRA P-Seriesi None l i s t e d . 
RCRA U-Series: CASl 10B-8S-3i uaste number U220. 
CAS* 108-B8-3 i s banned f r o t land disposal according 
t l RCRA. 

**** SECTION H - TRANSPORT INFORMATION m a 

US DOT 
Shipping Nanet TOLUENE 

Hazard Classi 3 
UN Number) UN1294 

Packing Groupi I I 
MO

NO informat ion ava i l ab l e . 
IATA 

No informat ion ava i l ab l e . 
RID/ADR 

No informat ion ava i l ab l e . 
Canadian TOG 

Shipping Naiwi TOLUENE 
Hazard Classi 3(9.2) 

UN NumberJ UN1294 

J 



t*H SECTION 15 - REGULATOR?" INFORMATION **** 

US FEOERaL ' . 
TSCA 

CASl 1 OB-88-3 i t l i s t e d on the TSCA inven to ry . 
Heal th 4 Safety Reporting L i s t 

CASl 103-BB-3! E f f e c t i v e Di te t October 4, 19B2; Sanset Datei October 4 
Chenical Test Rules 

None of the chemicals i n t h i s product are under a Chenical Test Rule, 
Section 12b 

Nine of the chemicals are l i s t e d inder TSCA Section 12b, 
TSCA S i g n i f i c a n t Neu Use Rule 

None of the chemicals i n t h i s ma te r i a l have a SNUR onder TSCA. 
SARA 

Sectinn 302 (RQ.) 
f i n a l RQ = 1000 pounds (454 kg) 

Section 302 (TPQ) 
None of the chemicals i n t h i s product have a TPI), 

SARA Codes 
CAS I 10B-BS-3I acute-, flammable, 

Section 313 
This mater ia l contains Benzene, methyl - (CASl 108-88-3, >??X),uhich 
is subject to the r epo r t i ng requirements of Section 313 of SARA T i t l e 
H I and 40 CFR Part 373. 

Clean Air A c t i 
CASl 108-BB-3 i s l i s t e d as a hazardous a i r p o l l u t a n t (HAP). 
This mater ia l does not contain any Class 1 Ozone dep le tors . 
This mate r ia l does not contain any Class 2 Ozone dep le tors . 

Clean Uater Ac t i 
CASl 109-68-3 i s l i s t e d as a Hazardous Substance uoder the CUA, 
CASl 108-89-3 i s l i s t e d as a P r i o r i t y P i l l u t a n t under the Clean Uater 
Act , 
CASl 108-BU-3 i s l i s t e d as a To i i c P o l l u t a n t under the Clean Uater 
Ac t . 

OSHA i 
None of the chemicals i n t h i s product are considered h igh ly hazardous 
by OSHA. 

STATE 
Benzene, Methyl- can be found on the f o l l o w i n g s tate r i g h t to knou 
l i s t s : C a l i f o r n i a , Neu Jersey, F l o r i d a , Pennsylvania, Minnesota, 
Massachusetts, 
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the s ta te of C a l i f o r n i a to cause b i r t h defects or other reproduct ive 
harm, 
C a l i f o r n i a Ho S i g n i f i c a n t Risk Leve l ; 
Hone of the chemicals i n t h i s product are l i s t e d . 

Eo ropean / In t ena t iona l Regs la t ions 
European Labeling i n Accordance u i t h EC D i r e c t i v e s 

Hazard Syebolsi XN F 
Risk Phrases; 

R 11 Highly f lamnable . 
R 20 Harmful by i n h a l a t i o n , 

Safety Phrasesi 
S U Keep auay from soorces of i g n i t i o n - Ho 
smoking. 
S 25 Avoid contact u i t h eyes. 
S 29 Do not empty in to d ra ins . 
S 33 Take precautionary measures against s t a t i c 
discharges. 

UGK (Uater Oangtr /Prolect ion) 
CASl 108-88-3s 2 

Canada 
CAS* 108-88-3 i s l i s t e d on Canada's DSL/NOSL L i s t . 
This product has a UHHIS c l a s s i f i c a t i o n of B2, 020, 
CASl 10B-8B-3 i s not l i s t e d on Canada's Ingredient Disclosure L i s t . 

Exposure U n i t s 
CASl 108-88-31, OEL-AUSTRALIAiTUA 100 ppn (375 itg/mS) J S T E L 150 ppn (5 
60 r>g/>3>. GEL-BELGIUMiTDA 100 P P B (377 sg/m3)jSTEL ISO ppm (545 ng/n3 
>, OEL-CZECHOSLOVAKIAiTUA 200 mg/o3/STEL 1000 ng/m3. OEL-DENKARKiTUA 5 
0 PPi (190 n9/ff l3) |Skin. DEL-FINLAND I TWA 100 ppn (375 ag/m3)|STEL 150 p 
pnuSUn. OEL-FRAHCEiTUA 100 ppm (375 »g/B3)iSTEL 150 P P B (S60 ng/m3). 
0EL-GERMANY.7UA 100 ppm (380 i g / n S ) . OEl-HUNGARY;TWA 100 »g/m3iSTEL 30 
0 ig/m3;Skin. OEL-JAPANfTUA 100 ppn (330 mg/«3) . OEL-THE NETHERLANDS!T 
UA 100 P P » (375 ng/n3>|Skin. DEL-TKE PHILIPPINES.1 TUA 100 P P B (375 ng/m 
3), OEL-POLANOiTUA 100 mg/ i f l , OEL-RUSSIAiTUA 100 P P B J S T E L 50' mg/n3 
L-SUEDENiTUA SO ppm (200 n9/m3);STEL 100 ppm (400 Bg/n>3)jSkin, DFL-SUI 
TZERLANOiTUA 100 P P I (380 mg/»3)iSTEL 500 P P B . DEL-THAILAND ITUA 200 P P 
it/STEL 300 ppm. DEL-TURKEYiTUA 200 P P B (750 Dj/m3), DEL-UNITED KINGDOM 
:TUA 100 P P B (375 mg/m3);STEL 150 PPi jSHn DEL IN BULGARIA, COLOMBIA, 
JORDAN, KOREA check ACGIH TLV. OEL I N NEU ZEALAND, SINGAPORE, VIETNAM 
check ACGI TLV 

**** SECTION It - ADDITIONAL 1NF0RHATI0N **** 
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The i j i fo rma t ion above i s bel ieved to be accurate and represents the best 
in fo rmat ion c u r r e n t l y ava i l ab le to us. However, we make no warranty of 
merchantab i l i ty or any other warranty, express or impl i ed , u i t h respect to 
such in fo rma t ion , and ue assume no l i a b i l i t y r e s u l t i n g f rom i t s use, Users 
should make t h e i r oun i nves t i ga t i ons to 'de termine the s u i t a b i l i t y of the 
in fo rma t ion f o r t h e i r p a r t i c u l a r purposes. I n no uay s h a l l Fisher be l i a b l e 
f o r any claims, losses, or damages of any t h i r d par ty or f o r l o s t p r o f i t s 
or any spec ia l , i n d i r e c t , i n c i d e n t a l , consequential or exemplary 
damages, ho use ever a r i s i n g , even i f Fisher has been advised of 
the p o s s i b i l i t y of s ich damages. 
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Qtchloroiethane 
14930 

***<• SECTION 1 - CHEN I CAL PRODUCT AND COMPANY IDENTIFICATION **** 

HSD5 Nanei O l c h l o r o « t h a n e 
Catalog Nuabersi 

S71971, S71971-1, S80084, SB0084-1, SB00B4-2SPEC, S80084HPLC, S80084SPEC, 
01424LOT013, 01424L0T014, 0142RS50, 0143R9115, 0143RS200, 0143RS28, 
0143RS50, BP11B6 4 , BPU84-4, BPilBcV4, BP11864 001, BP118o4001, BP11&4RS115 
BP11B4RS200, 8PU84RS2B, BP1186RS5Q, BP11069S 115, BP1184SS 200, 
aP11 BASS 30, 8PU8ASS 50, BP1196SS115, BP11B65S200, BPU8ASS28, BP1186SS30, 
BP1184SS50, BPD143RS-115, 6PO143RS-200, BP0143RS-28, BP0143RS-30, 
8JM250RT50, D123-1, D142 4, D142-4, 01424, 0I424LDT011, D1424L0T012, 
D142SS115. 0142SS20O, 0142SS28, 0142SS50. D143 1, 0143 4 , D143-1, 0143-4, 
D1431, 01434, 01434LC, 01434LOTO02, 0143SK 1 , D143SK 4 , 0143SK-1, 0143SK-4, 
D143SK1, 0143SK4, 0143SK4001. Q143SS-U. 0143SS-115, D143SS-20, D143SS-20C, 
0143SS-3O, 0143SS-50, 0143SS115, Q143SS28, 0143SS50, D1S0 1, 0150 4, DISO-i 
D150-4, 01501, D1504. OJ50J4, D150SK 1, D150SK 4 . D150SK-1, D150SKH, 
0150SK1, 015OSK4, 015OSS 200. 0150SS 30. D150SS 50, 0150SS-11, 0150SS-115. 
Q150SS-20. 015OSS-2O0, 0150SS-30, 0150SS-5O, 0150SS20O, 0150SS30, 0150SS50, 
0151 1 , 0151 4, 0151-1, 0151-4, 01511, 01514, 01514002. D15140O3, D1514004, 
01514LC, 01514LDT029, D1514LOT030, 01514LOT03B, 01514L0TO39, 01514LDT040, 
D1514L0T043, 01514LOT044, 015HLOT044, 01514LDTO47, C1514LDT049, 
0151410(052, 01514LOT053, D1514L0T054, 01514L0T062, 0151RS200, 0151RS20, 
D151S5115, 0I51SS20O, 0151SS28, 0151SS50, 0152-4, 0154 4 , 01544, 
D1544LOT009, 01544LOT031, 01544L0T038, 01544L0T039, 035 1 , 035 4 , 035-L, 
D35-4, 0351, 0354 , 037 1 . 037 20 , 037 200 , 037 200 001, D37 200 002. D37 4 , 
037 500, 037-1. D37-20, D37-200, 037-4, 037-500, D371, 03720, D37206, 
D372O0 603, 037200 002, 03720000J, D37200002, D372000O4, 0374, 037500, 
D37FB1I5, 037FB19. D37F8200, 037FB50, D37RB115, 037RB19, 037RB200, D37RBS0, 
D37RS115, D37RS2M, 037RS2B, D37RS50, D37SK 4, D37SK-4, 037SK4, D37SS 115, 
037SS-I15, Q37SS-200, 037SS-30, 037SS-50, 037SS115, 037SS2OO, 037SS28, 
037BS5O, FLflPllBARS-i15. FLBPliB6RS-200, FLBPU86RS-28, FLBPil84RS-50, 
FLD142RS-115, FL0142RS-2O0, FL0142RS-2B. FLD142RS-50, 0142RSU5, OI42RS200, 
0142RS28, O142RS50, S800B4-1MF*, S800B42SPEC, SB0O84MF* 

Synonyis! 
Methylene ch lo r i de , methylene d i c h l o r i d e , freon30 

Cinpany I d e n t i f i c a t i o n ! Fisher S c i e n t i f i c 
1 Reagent Lane 
F a i r l a u n , NJ 07410 
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Pur i n r t i i u j U u i i , u l l : M l - W a - T l W — ; — — : . 
Eiereency Kuroberi 201-794-7100 
For CHENTREC assistance, c a l l i 800-424-9300 
Fcr I n t e r n a t i o n a l CHEHTREC assistance, c a l l ) 703-527-3887 

*»** SECTIOH 2 - COMPOSITION, INFORMATION OH INGREDIENTS **** 

+ 4 + * 4 
CASl f Chemical Name X | EINECSI 

75-09-2 iHethane, d i c h l o r o - 100 1 200-838-9 
4 4 : + + 4 

Hazard Symbols! XN 
Rick Phrases! 40 

M M SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OUERVIEll 
Appearance! co lour less . 
Caution) Hay cause r e sp i r a to ry t r a c t i r r i t a t i o n . Hay cause d i g e s t i v e 
t r a c t i r r i t a t i o n , Hay be ha rn fo l i f swallowed. Hay cause c e n t r a l 
nervous system depression. Hay be absorbed through the s k i n . Kay 
cause f e t a l e f f e c t s based upon animal s tud ies , Hay cause reproduc t ive 
e f f e c t s based upon animal s tud ies , Hay cause severe eye and sk in 
i r r i t a t i o n u i t h possible burns. Hay cause cancer based on animal 
s tudies . Hay be harmful i f inhaled. 
Target Orgonsi Blood, c en t r a l nervous system. 

P o t e n t i a l Health E f f e c t s 
Eye I 

Contact u i t h eyes may cause severe i r r i t a t i o n , and poss ib le eye 
burns, 

Skin: 
Kay be absorbed through the s k i n . Causes i r r i t a t i o n u i t h burning 
pa in , i t c h i n g , and redness, Prolonged exposure may r e s u l t i n sk in 
burns. 

Inges t ion) 
Hay cause i r r i t a t i o n i f the d i g e s t i v e t r a c t , Hay cause cen t r a l 
nervous system depression, character ized by excitement, f o l l o w e d by 
headache, d izz iness , drousiness, and nausea. Advanced stages may 
cause col lapse, unconsciousness, coma and poss ible death due to 
resp i ra tory f a i l u r e . 

I n h a l a t i o n : 
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e f f e c t s c h a r i c t e r i i e d by headache, d i z i i n e s s , unconsciousness and 
com, Causes resp i ra to ry t r a c t i r r i t a t i o n . Hay cause blood changes. 
Overexposure may cause an increase in carb ixyheioglobin l e v e l s i n the 
blood. 

Chronic; 
Possible cancer hazard based on t e s t s u i t h laboratory animals, 
Pnlonged or repeated skin contact may cause d e r e a t i t i s . Hay cause 
f e t a l e f f e c t s . 

it** SECTION 4 - FIRST AID MEASURES **** 

Eyes i 
I nned ia te ly f l u s h eyes u i t h p len ty of uater f o r a t l eas t 15 minutes, 
occasionally l i f t i n g the upper a id . lower l i d s , Get medical a i d t 

i nned ia t e ly . 
Sk im 

Get nodical a i d . Innedia te ly f l u s h skin u i t h plenty of soap and 
uater f o r at least IS ninutes u h l l e renoving contaminated c l o t h i n g 
and shoes, 

I n g e s t i o n 
I f v i c t i n i s conscious and a l e r t , give 2-4 c u p f v l s of mi lk or uater , 
Never give anything by mouth to an inconscious person, Get medical 
aid immediately. 

I n h a l a t i o n i 
Gel medical l i d i nned ia t e ly . Remove f rom exposure to f r e sh a i r 
innedia te ly , I f not breathing, give a r t i f i c i a l r e s p i r a t i o n . I f 
breathing i s d i f f i c u l t , give oiygen, 

Notes t i Physician! 
Treat syroptoaatically and suppor t ive ly . 

**»* SECTION 5 - FIRE FIGHTING MEASURES **** 

General In fo rmat ion! 
As in any f i r e , uear a se l f -conta ined breathing apparatus i n 
pressure-demand, MSHA/NIQSH (approved or e q u i v a l e n t ) , and f u l l 
p r t t e c t i v e gear, Vapors nixed u i t h a i r i n proper p ropor t ion w i l l 

•prtpagate a f lame, 
E x t i n g i i s h i n g Medial 

I n case of f i r e , use uater, dry chemical, chemical foam, or 
a l coho l - r e s i s t an t foam, Use water spray to cool f i re-exposed 
c o i t a i n e r s . 

Auto i g n i t i o n Tet>perature: 1033 deg F ( 5 5 i . i l deg C) 
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W i a h R I M 4 I Hot i p p l i n l l e i . ' 
NFPA Ratingi hea l th -2 j f l a o n a b i l i t y - l j r e a c t i v i t y - 0 
Explosion L i m i t s , Lowers l S . i 6 1030C 

Upper,- 17.3 6 14B0C 

m 
r-
\ 
M 
U) 

1/1 r-r-
n 

in 

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES * m 

6ent ra l In fo rma t ion / Use proper personal p r o t e c t i v e e q a i p » e o t as i nd i ca t ed 
i n Section S. 

Sp i l l s /Lea*s i 
Absorb s p i l l u i t h i n e r t m a t e r i a l , ( e . g . , dry sand or e a r t h ) , then 
place in to a c h e i i c a l waste container , ' 

u 

UL 

u 
in 

OC Ul 
I 
in 

E 
O a u. 

SECTION 7 - HANDLING and STORAGE **<" 

s 

00 
01 
01 

CD 
01 
S 
CD 

CN 
H 

Handlingi 
Uflsh thoroughly a f t e r handl ing . Use wi th adequate v e n t i l a t i o n , Avoid 
contact u i t h eyes, sit i n , and c l o t h i n g . Keep container l i g h t l y closed, 
Avoid inges t ion and i n h a l a t i o n . 

Storagei 
Store i n a t i g h t l y closed conta iner , Keep f r a n contact u i t h 
o x i d i z i n g ma te r i a l s . Store i n a c o o l , d ry , w e l l - v e n t i l a t e d area away 
from incompatible substances, 

**H SECTION B - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Cont ro l s i 
Use adequate general nr l o c a l exhais t v e n t i l a t i o n to keep a i rborne 
concentrat ions below the permiss ib le exposure l i r o i t i , 

Exposure L i m i t s 
-+-

Chemical Name ACGIH NIOSH OSHA - F i n a l PELs 

Methane, d l c h l o r o - 50 ppa l 174 
mg/m3 

NIOSH P o t e n t i a l 
Occgpational 
Carcinogen - see 

Appendix A 2300 
ppm IDLH (not 
c o n s i d e r i n r 
carcinogenic 

e f f e c t s ) 

25 ppm TUA] 125 
ppa STEL (15 l i n 

. TUA); 25 ppm TU 
A (8 h r , ) ; 125 
ppn STEL (15 t i n , 
),- 12,5 ppn Act 
ion Level (see 
2? CFR 1? 10.1051 
> 
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OSHA Vacated PEL si 
Methane, d i c h l o r o - : 
500 PPH TUA 

r 

Personal Protect ive Equipment 

Eyes: 
Dear appropriate p r o t e c t i v e eyeglasses or chei 
safety goggles as described by OSHA s eye and 
pro tec t ion regu la t ions i i 2 9 CFR 1 9 1 0 , 1 3 3 . 

chemical 
f ace j 

Skint 
Uear appropriate p r o t e c t i v e gloves to prevent s k i n 
exposure. j 

C l o t h i n g i 
Uear i pp rop r i a t e p r o t e c t i v e c l o t h i n g to prevent sk in 
exposure, 

Respirators! > 
Fo l lou the OSHA r e s p i r a t o r regula t ions foond in 29CFR 
1 9 1 0 , 1 3 4 , Aluays use a NIOSH-approved r e sp i r a to r -uhen 
necessary. 

»*** SECTION 9 - PHYSICAL ANO CHEMICAL PROPERTIES **u 

Physical State: L i q u i d 
Appearance! co lour less 
Odor: ethereal odor 
PHI Not a v a i l a b l e . 
vapor Pressure! 3 5 0 mn Hg Q 2 0 
Vapor Density.' 2 . 9 ( A i r = l ) 
Evaporation Ratei Not a v a i l a b l e . 
V i s c o s i t y ! Not a v a i l a b l e . 
B o i l i n g Po in t : 104 deg F 
Freex ing /Hel t ing Point i - 1 4 2 deg F 
Decomposition Temperature! Not ava i l ab l e . 
S o l i b i l i t y : Moderately soluble in uater 
Spec i f i c Gravi ty /Densi ty! 1.33 (Water=i) 
Molecular Fornulat CH2C12 
Molecular Weight! 8 4 . 9 2 

**** SECTION 10 - STABILITY AND REACTIVITY **n 
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t r r t n u a l s t a n i u t y i """ 
Stable , 

Conctiticns to Avoid! 
Incompatible ma te r i a l s , s t rong oxidants . 

I n c o n p a t i b i l i t i e s u i t h Other M a t e r i a l s ! , 
Inconpa t ib le w i th strong o x i d i i e r s . Can react dangerously u i t h 
ni t rogen t e t r o d d e , l i q u i d oxygaa, potassium, sodium, 
sodium-potassium a l l o y s , l i t h i a n , potassium hydroxide u i t h 
H - i e t h y l - N - n l t r o s o urea, potassium t - b i t o x i d e , and f i n e l y powdered 
aluminum and nagnesita, occurred u i t h u i t h mixtures of t h i n 
a a l e r i a l s and l i q u i d ammonia or dimethylaminopropylamine. 

Hazardous Decomposition Products! 
Hydrogen c h l o r i d e , phosgene, carbon monoxide, carbon d iox ide , 

Haiardous Po lyne r i za t l om Has not been repor ted . 

**** SECTION 11 - TOXICOLOGICAL INfORHATION **** 

RTECS4' 
CASl 75-09-2! PA8050000 

LOM/LCSOi 
CASl 75-09-21 I n h a l a t i o n , nousei LC50 =14400 PP*/7HJ I n h a l a t i o n * 
r a t i LC50 *8fl gm/m3/30H| O r a l , r a t i 1050 » 1400 ny/kg , 

Carc inogenic i ty ! 
Hethane, d i c h l o r o - -

ACGIKi A3 - Animal Carcinogen 
C a l i f o r n i a ! carcinogen - i n i t i a l date 4/1/88 

WJOSHi occupat ional carcinogen 
NTPi Suspect carcinogen 

OSHA i 
IARCi 

Epidemiology) 
No data a v a i l a b l e , 

Tera togen ic i ty ! 
No data a v a i l a b l e . 

Reproductive E f f e c t s ; 
No data ava i l ab l e . 

N e u r o t o x i c i t y ! 
No data ava i l ab le , 

Mutagenic i ty i 
No data ava i l ab le , 

Other S U d i e s i 
No data ava i l ab le , 

Possible Select carcinogen 
Qroup 2B carcinogen 

*m. -?ac* ra t*? J I . ; • J 
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E r o t n i c i t y t 
This chemical has a moderate p o t e n t i a l to a f f e c t some aquatic . 
onanisms, I t i s res i s tan t to b i o d e g r i d i t i o n , and h i s a low p o t e n t i a l 
to pe r s i s t in the aquatic environment. 96-hr . EC50 ( l o s s of 
e q u i l i b r i u m ) ) Fathead einnout 99mg/L) 94-hr , EClOi 44,3 mo/L, 
B l u e g i l l sun f i sh i 94-hr. LC50»220 mg/Lj Uater f l e a i 24-hr , LC50«2270 
• g / L j Mo observed e f f e c t level i1550 ng /L , 

Environmental Fatei 
This mater ia l i s not l i k e l y to bioconcentra te , 

Phyt ica l /Chemical : 
Not ava i l ab l e , 

Others 
Not a v a i l a b l e . 

**n SECTION 13 - DISPOSAL CONSIDERATIONS 

Oispose of i n a manner consistent u i t h f e d e r a l , s t a t e , and l o c a l r egu la t ions . 
RCRA O-Series Haiti sura Concentration of Contaminants: 
None l i s t e d . 
RCRA B-Series Chronic T o i i c i t y Reference Levels : None 
l i s t e d . 
RCRA F-Seties: None l i s t e d . 
RCRA P-Series: None l i s t e d . 
RCRA U-Series: CAS* 75-09-21 uaste number U080, 
CASl 75-09-2 i s banned from land disposal accordinj j 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION ***< 

US OUT 
Shipping Nanei DICHLOROMETHANE 

Hazard Class: 4 .1 
UN Number: UN1593 

Packing Groupi I I I 
1HD 

No informat ion ava i l ab le , 
IATA 

No informat ion a v a i l a b l e . 
RID/ADR 

No informat ion ava i l ab le , 
Canadian TOO 

i 



REQUE?Tt!R.' BURKHART, HIKE ACC14930, •': 05/20/98 PAPr , B J 

^ > < sn ipp ing nmi fULiHtLtfjL M L U R I U L — ' — • — * 
Hazard Class.' 6.1 

UN Numberi UN1593 

* * « SECTION 15 - REGULATORY INFORHATION UU 

US FEDERAL j 
TSCA 

CASl 75-09-2 i s l i s t e d tn the TSCA inven to ry . 
Heal th !> Safety Reporting L i s t 

CASl 75-09-2) E f f e c t i v e Datei October 4 , J9S2/ Sunset Oatei October 4, i 
ChenicaL Test Rules 

None of the chemicals i n t h i s product are inder a Chemical Test Rule. 
Sect ion 12b 

None of the chemicals are l i s t e d under TSCA Section 12b, 
TSCA S i g n i f i c a n t Neu Use Rule 

None i f the c h e n i c i l s i n t h i s n a t e r i a l have a SNUR under TSCA, 
SARA 

Section 302 (RQJ 
f i a a l RQ = 1000 pounds (454 kg) 

Section 302 (TPQ) . 
None of the c h e n i c i l s in t h i s product have a TPQ. 

SARA Codes 
CAS I 75-09-2i acute, c h r i n i c . 

Section 313 1 

This mate r ia l conta ins Methane, d i c h l o r o - (CASl 75-09-2, 100K),uhich 
i s subject to the r epo r t i ng requirements of Section 313 of SARA. 
T i t l e I I I and 40 CFR Part 373. 

Clean A i r Ac t i 
CASl 75-09-2 i s l i s t e d as a hazardous a i r p o l l u t a n t (HAP), 
This n a t e r i a l does not contain any Class 1 Ozone dep le tors . 
This n a t e r i a l does not contain any Class 2 Oioie dep le tors , 

Clean Uater Ac t i 
Hone of the chenicals in t h i s product are l i s t e d as Hazardous 
Substances under the CUA. 
CASl 75-09-2 i s l i s t e d as a P r i o r i t y P o l l u t a n t aider the Clean Uater 
Ac t . 
None of the c h e n i c i l s i n t h i s product are l i s t e d as T o i i c P o l l u t a n t s 
under the CUA. 

OSHAi 
None of the chenicals i n t h i s product are considered h igh ly hazardous 
by OSHA, 

STATE 
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W t h a n e , d i c h l o r o - can be f o i n d i n the f o l l o w i n g s ta te r i g f i l to u i u 
l i s t s i C a l i f o r n i a , Hen Jersey, F l o r i d a , Pennsylvania, Minnesota, 
Massachusetts, 
The f o l l o w i n g statement!s> i s ( a r i ) made in order to conply w i th < 
the C a l i f o r n i a Safe Drinking Uater Ac t i ' 
UARHIHGi This product contains Methane, d i c h l o r o - , a cheaical known 
to the s tate of C a l i f o r n i a to cause cancer. 
C a l i f o r n i a No S i g n i f i c a n t Risk Level i 

CAS4 ?5-09-2i no s i g n i f i c a n t r i s k l e v e l * 50 ug/day 
European/Internat ional Regi la t ions 

European Labeling in Accordance u i t h EC D i r e c t i v e s 
Hazard Syabolsi XN 
Risk Phrasesi 

R 40 Possible r i s k s of i r r e v e r s i b l e e f f e c t s , 
Safety Phrases: 

S 24/25 Avoid contact u i t h sk in and eyes. 
S 34/37 Uear s u i t a b l e p r o t e c t i v e c l o t h i n g and 
gloves. 
S 23C Do not breathe vapour, 

UGK (Uater Danger/Protection) 
CASl 75-09-2: 2 

Canada 
CAS* 75-09-2 i s l i s t e d on Canada's DSL/NDSL L i s t , 
T h i t product has a UHMIS c l a s s i f i c a t i o n of 016, 02A. 
CAS* 75-09-2 i s not l i s t e d on Canada's Ingredient Disclosure L i s t . 

Exposure L i m i t s 
CAS* 75-09-2). DEL-AUSTRALIA.'TUA 100 Ppm (350 »g/i>3),-Carcinogen. OEL-
AUSTRIA:TUA 100 ppn (360 ng/»3>. OEL-BELGIUMiTUA 50 ppm (174 mg/a3)jCa 
rcinogen, DEL-CZECHOSLOVAKIAiTUA 500 sg/mS.STEL 2500 mg/m3. OEL-OENMAR 
KiTUA 50 ppn (175 ag/mS)iSkinjCarcinoge. OEL-FINLANOiTUA 100 ppm (350 
mg/n3)jSTEL 250 ppn (B70 mg/»3>. OEL-FRANCEfTUA 100 ppn (360 ng/io3)/ST 
EL 500 p p i (1800 mg/aS). OEL-GERHANY:TUA 100 PPR (340 mg/a3)jCarcinogt/ 
n. OEL-HUNGARYISTEL 10 mg/*3jCarcinogea. OEL-JAPAN I TUA 100 ppm (350 mg 
/m3). OEL-THE NETHERLANDS I TUA 100 ppm (350 mg/a3)jSTEL 500 ppn. OEL-TH 
E PHILIPINESiTUA 500 ppm (1740 ng/R3>. OEL-P0LAND:TUA 50 rog/a3. OEL-RU 
SSlAiTUA 100 ppniSTEL SO mg/aS, DEL-SWEDEN:TUA 35 PPB (120 ag/m3>jSTL;L 
70 ppm (25 mg/n3)!Skin, QEL-SUITZERLANO:TVA 100 ppm (340 mg/a3) jSTa 
500 ppm, DEL-THAILANDrTUA 500 mg/a3|STEL 1000 ag/m3. OEL-TURKEYiTUA 50 
0 ppm (1740 mg/n3). OEL-UNHED KINGDQHiTUA 100 ppa (350 «g/m3) I STEL 25 
0 ppa, OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV. OEL I 
N NEU ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 
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The i n f o r B a t i o n above i s bel ieved to be accurate and represents the best 
i n f o r i a t i o n cu r ren t ly ava i l ab le to us. However, ue make no warranty of 
n e r c h a n t a b i l i t y or any other warranty, express or impl i ed , u i t h respect to 
s ich i n f o r m a t i o n , and ue assune no l i a b i l i t y r e s u l t i n g f r o n i t s use, Users 
should make t h e i r own i n v e s t i g a t i o n s to determine the s u i t a b i l i t y of the 
i n f o n a t i n n f o r t h e i r p a r t i c u l a r porpeses, I n no way s h a l l Fisher be l i a b l e 
f o r any c l a i m , losses, nr damages of any t h i r d par ty or f o r l o s t p r o f i t s 
or any spec i a l , i n d i r e c t , i n c i d e n t a l , co isequent ia l or exemplary 
d a m e s , housoever a r i s i n g , even i f Fisher has been advised of 
the p o s s i b i l i t y of such damages. 

meant 
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Tr ich loroe thy lene 
23850 

**** SECTION 1 - CHEMICAL PRODUCT AND 'COMPANY IDENTIFICATION u u ' 

HSDS Namei Trichloroethylent* 
Catalog Numbers: 

S80327ACS-I, S80327ACS-2, NC932384B, S80232. S80237ACS-1, SB0237ACS-2. 
T340 4, T340-4, T3404, T341 20, T341 4 , T34i 500, T341-20, T341-4, T341-5O0 I 
T34120, T34I4, T341500, T341J4, T403 4 , T403-4, T4034 

Ethylene t r i c h l o r i d e , t r i c l e n e , t r i c h l o r o e t h e n e , benzine 1 cecolene 
Company I d e n t i f i c a t i o n : Fisher S c i e n t i f i c i 

1 Reagent Line 
F a i r l a u n , NJ 07410 

For i n f o r m a t i o n , c a l l : 201-794-7100 
Emergency Number: 201-794-7100 
For CHEMTREC assistance, c a l l ! 800-424-9300-
For I n t e r n a t i o n a l CHEMTREC assistance, cal l : -703-527-3887 

* * M SECTION 2 - COMPOSITION^ INFORMATION ON INGREDIENTS **** 

CASl Chenical Nine X EINECSI 

79-01-6 Tr ich loroe thy lene 100 201-167-4 

Hazard Symbols! XN 
Risk Phrases.' 40 52/53 

» H » SECTION 3 - HAZARDS IDENTIFICATION »*** 

EHEROENCY OVERVIEW 
Appearance! c lear , co lor less , 
Marning! May cause cen t ra l nervous systen depression. Asp i r a t i on 
hazard. Hay cause l i v e r damage. May cause reproduct ive e f f e c t s based 
upon animal s tudies . Causes eye and skin i r r i t a t i o n , May cause 
re sp i r a to ry and d iges t ive t r a c t i r r i t a t i o n - . May cause cancer based on 
anina l studies, P o t e n t i a l cancer hazard. 
Target Organs! Centra l nervous systen, l i v e r . 
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P i i i a W l l l a i l * h t f f i i U — • — 
Eye; ' 

Caoses nnderate eye i r r i t a t i o n . Kay r e s u l t i n corneal i n j u r y . 
Contact produces i r r i t a t i o n , t e a r i n g , and burning p a i l , 

Skint 
Causes i s i ld sk in i r r i t a t i o n . Prolonged and/or repeated contact may 
cause d e f a t t i n g of the skin and d e r n a t i t i s , Hay caase pe r iphe ra l 
nervous system f u n c t i o n is>f a i n t e n t i n c l u d i n g p e r s i s t e n t n e u r i t i s , 
and temporary loss of touch. Dotage to the l i v e r and other organs 
has been observed i n workers uho have been overexposed, 

Inges t ion! 
Asp i r a t ion hazard. Hay cause i r r i t a t i o n of the d i g e s t i v e t r a c t , 
A s p i r a t i o n of n a t e r i s l in to the lungs may cause chemical 
pneumonitis, uhich nay be f a t a l . 

Inha la t ion . ' 
l i h a l a t i i n of high concentrat ions may cause c e n t r a l nervous systen 
e f f e c t s character ized by headache, d izz iness , unconsciousness and 
coma. Hay cause r e sp i r a to ry t r a c t i r r i t a t i o n . Nay cause l i v e r 
abnormal i t ies . Hay be harmful i f inhaled . Hay cause pe r iphe ra l 
nervous systBin e f f e c t s . 

Chronics 
Possible cancer hazard based on t e s t s u i t h l abora to ry animals. 
Chronic i n h a l a t i o n nay cause e f f e c t s s i m i l a r to those of acute 
i n h a l a t i o n . Prolonged or repeated sk in contact may cause d e f a t t i n g 
and d e r m a t i t i s . Hay cause pe r iphera l nervous system f u n c t i o n 
impairment i nc lud ing pers i s ten t n e u r i t i s , and temporary loss of 
touch. Damage to the l i v e r and other organs has been observed in 
workers uho have been overexposed. 

SECTION 4 - FIRST AID MEASURES **** 

Immediately f l u s h eyes u i t h p len ty of uater f o r a t l eas t IS minutes, 
occasional ly l i f t i n g the upper and louer l i d s . Set medical a id 
immediately, 

Sk im 
Get oedlcal a id i f i r r i t a t i o n develops or p e r s i s t s . Flush sk in u i t h 
p len ty of soap and uater, 

Inges t ion ! 
I f v i c t i m i s conscious and a l e r t , g ive 2-4 c o p f u l s o f - m i l k i r ua ter . 
Never give anything by mouth to i n unconscious person. Possible 
a sp i ra t ion hazard. Get rtedical a i d immediately, 

I n h i l i t i o n r 
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^ Det medical aid i rme f l i a i e t y . Remove'rron exposure t i r resn k i r " ' ^ 
i nned ia t e ly . I f nut brea th ing , g ive a r t i f i c i a l r e s p i r a t i o n . I f 
breathing i s d i f f i c n l t , g ive oxygen. 

Notes to Physiciani . 
Treat s y i p t o m a t i c a l l y and suppo r t i ve ly . 

**** SECTION 5 - EIRE FIGHTING MEASURES 

General J n f o r n a t i o n i 
As in any f i r e , uear a s e l f - con ta ined breathing apparatus i n 
pressnre-denand, MSHA/NIOSH (approved or equ iva l en t ) , and f u l l 
p r o t e c t i v e gear. Vapors can t r a v e l to a source of i g n i t i o n and f l a s h 
back, Combustion generates t o x i c fumes. Containers nay explode in the 
heat i f a f i r e , 

Ex t ingu i sh ing Media; 
Use uater spray to cool f i re-exposed conta iners , I n case of f i r e use 
uater spray, dry chemical, carbon d iox ide , or chemical foam. 

A u t o i g n i l l m Temperature! 778 deg F ( 414.44 deg C) 
Flash Point! Not app l icab le . 
NFPA Ratingi hea l th-2 j f l a i m a b i l i t y - 1 ; r e a c t i v i t y - 0 
Explosion L i m i t s , Loweri 12.5 •» 

Upperi 90.0 

**** SECTION 4 - ACCIDENTAL RELEASE MEASURES **** 

Qeneral In fo rma t ion : Use proper personal p r o t e c t i v e equipment as i nd ica t ed 
i n Section 8. 

S p i l l s / L e a k s i " 
Absorb s p i l l u i t h i n e r t ma te r i a l , ( e . g . , dry sand or e a r t h ) , theu 
place into a chemical waste container . Remove a l l sources of 
i g n i t i o n , Provide v e n t i l a t i o n . 

**** SECTION 7 - HANDLING and STORAGE A M * 

Handling; 
Uash thoroughly a f t e r handl ing. Use only in a u e l l v e n t i l a t e d area. 
Ground and bond containers when t r a n s f e r r i n g m a t e r i a l . Avoid contact 
with eyes, s k i n , and c l o t h i n g . Empty containers r e t a i n product 
residue, ( l i q u i d and/or vapor) , and can be dangerous. Avoid 
ingest ion and i n h a l a t i o n . Oo not pressur ize , cu t , ue ld , b r a i e , 
solder , d r i l l , g r i n d , or expose empty containers t i heat, sparks or 
open f lames. 

Storage: 
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i m amy I P M m i r c e s 5T l a m t i a n . s t a ra » a n a n n y e n t r a 
cantaioer. Keep f rom contact w i th o x i d i z i n g ma te r i a l s . Store in a 
cool , dry, u e l l - v e n t i l a t e d area auay f rom incompatible substances. 

**»* SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Cont ro ls ! 
Use adequate general or l o c a l exhaust v e n t i l a t i o n to keep a i rborne 
concentrat ions belou the permiss ib le exposure l i m i t s . 

Exposure L i m i t s 

Chemical Name ACGIH NIOSH OSHA - F i n a l P a s 

Tr ich loroe thy lene 50 ppm } 269 
mg/i3/ 100 ppn 

STEL) 537 n9/m3 
STEL 

NIOSH P o t e n t i a l 
Occupational 
Carcinogen - see 

Appendix Aj see 
Appendix C f o r 

sup p lef ientary 
exposure U n i t s 
1000 ppm IOLH 
(not cons ider ing 

carcinogenic 
e f f e c t s ) 

100 ppn TUA; C 
200 ppmj C 200 
ppm 

CO 
01 

s 
CO 

IN 
H 

OSHA Vacated PELs; 
Tr ich loroe thy lene : 
50 PJ>§ TUAl 270 »g/m3 TWA 

Personal Protec t ive Equipment 

Eyes: 

Skim 

C l o t h i n g ; 

Wear appropriate p r o t e c t i v e eyeglasses or chemical 
sa fe ty goggles as described by DSHA's eye and face 
p ro tec t ion r e g i l a t i o n s i n 29 CFR 1910,133. 

Uear appropriate p r o t e c t i v e gloves to prevent sk in 
exposure, 

Uear appropriate p r o t e c t i v e c l o t h i n g to prevent sk in 
exposure, 
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F o l l t u the OSHA r e s p i r a t o r regula t ions foond in 29CFR 
1910,134. Aiuays use aNIOSH-approved r e s p i r a t e r uhen 
necessary, 

* n * SECTION 9 - PHYSICAL AND CHENICAL PROPERTIES U M 

Physical S t i t e i 
Appearance; 
Odor; 
PH 
Vapor Pressire i 
Vapor Density) 
Evaporation Rate; 
V i s c o s i t y ; 
B o i l i n g Points 
Freezing/Melt ing P o i n l i 
Decomposition Tenperaturei 
S o l u b i l i t y ; 
S p e c i f i c O r i v i t y / O e n s i t y ; 
Holecular Formula: 
Molecular Weight; 

L i q u i d 
c lear , c o l o r l e s s 
sweetish odor - c h l o r o f o r a - l i k e 
Not a v a i l a b l e , 
58 mi Hg 820C 
4 53 
0^69 (CC14=l) 
0.0055 poise 
189 deg F 
-.121 deg F 
Not a v a i l a b l e , 
Insoluble i i water, 
1.47 <uater*t) 
C2HC13 
131.366 

**** SECTION 10 - STABILITY AND.REACTIVITY ***a 

Chemical S t a b i l i t y : 
Stable under noraal temperatures and pressures. 

Conditions to Avoid: 
Incompatible mater ia l s , i g n i t i o n sources, o x i d i z e r s . 

I n c o m p a t i b i l i t i e s u i t h Other H i t e r i a l s i 
A l k a l i s (sodion hydroxide) , chea ica l ly ac t ive nets I s ( a loo inun . 
b e r y l l i u m , l i t h i n a , magnesium), epoxics and oxidants. Can react 
v i o l e n t l y u i t h aluminum, barium, l i t h i u m , magnesium, l i q u i d oxygen, 
ozone, potassium hydroxide, potassium n i t r a t e , sodium, sodium 
hydroxide, t i t a a j u i t , and ni t rogen d iox ide . Reacts w i th uater order 
heat and pressure to f o r a hydrogen ch lo r ide gas. 

Hazardoos Decomposition Products: 
Hydrogen ch lo r ide , carbon d iox ide , c h l o r i d e fumes-. 

Hazardous Polymerizat ion: Has not been repor ted, 

**** SECTION 11 - TOXICOLOQICAL INFORMATION **** 

RTECSli 



I 
1 1 e w i f f v i ' n msxwf 
LD50/LC50i 

CASl 79-01-6: I n h a l a t i o n , mousei LCSO *B450 p p r / 4 H ; O r a l , M u s e : 
LOSO = 2402 mg/kgj O r a l , r a t : L050 = 56S0 mg/kg/ S k i n , r a b b i t r L050 •• 
>20 g i / k g , 

Carc inogen ic i ty : 
f r i c h l o r o e t h y l e n e -

ACGIH: A5-not suspected as a human carcinogen 
C a l i f o r n i a : carcinogen - i n i t i a l date 4/1/8B 

NIOSH• occupational carcinogen 
OSHAi Possible Select carcinogen 
IARCi Group 2A carcinogen 

Epidemiology: 
Suspected carcinogen u i t h experimental carcinogenic , tumor i s 
en ic , and teratogenic data. 

Tera togen ic i ty : 
Ho informat ion a v a i l a b l e 

Reproductive E f f e c t s : 
Experimental reproduct ive e f f e c t s have been observed, 

N e u r o t o x i c i t y : 
No informat ion a v a i l a b l e , -

Hutagen ic i ty i 
Human mutation data has been repor ted . IARC and the N a t i o n a l 
Toxicology Program (NTP) s ta ted tha t v a r i a b i l i t y i n the mutagencity 
t e s t r e so l t s w i th t h i c h l t r o e t h y l e n e nay be doe to the presence of 
var ious s t a b i l i z e r s used i n TCE uhich are mutagens ( e . g . 
epoxybutane, e p i c h l o r o h y d r i n ) , 

Other Studiesi 
None, 

*m SECTION 12 - ECOLOGICAL INFORMATION **u 

E c o t o x i c i t y : ; 
B h e g i l l s u n f i s h , L050" 44,700 ug/L/94Hr, Fathead minnow, LC50M0.7 
ng/L/!6Hr, 

Environmental Fatei 
In a i r , substance i s pho too i id i zed and i s reported to form phosgene, 
d ich lo roace ty l c h l o r i d e , and f o r n y l c h l o r i d e . In uater , i t 
evaporates r a p i d l y . 

Physlcal/Chemicali 
No informat ion a v a i l a b l e . 

Other: 
None, 

• H M e a l 
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**** SECTION 1 3 - DISPOSAL CONSIDERATIONS »*», 

Dispose i f in a winner consistent u i t h f e d e r i l , s t a t e , and l o c a l r e g u l a t i o n s . 
RCRA O-Series Maximum Concentration of Contaminants! 
CAS* 79-01-4i waste number 0040i regula tory l e v e l » 
0.5 i g A . 
RCRA D-Series Chronic T o i i c i t y Reference Levels i CASl 
79-01-6! chronic t o x i c i t y reference l e v e l « 0.005 
ng/L . 
RCRA F-Series: None l i s t e d , 
RCRA P-Seriesi None l i s t e d . 
RCRA U-Seriesi CASl 79-01-6i uaste number U22B. 
CAS* 79-01-6 i s banned from land disposal according 
to RCRA. 

**** SECTION 14 - TRAHSPORT INFORMATION **** 

US DOT 1 . •.. 
Shipping Namei TRICHLOROETHYLEME 

Haiard Classi 6,1 ' 
UN Number! UN1710 ' 

Packing Groupi I I I 
IMO . 

No informat ion ava i l ab l e , 
IATA 

No informat ion ava i l ab l e . 
RIO/ADR 

No informat ion ava i l ab le . 
Canadian TDG 

Shipping Name) TRICHLOROETHYLENE 
Hazard Class: 6 .1(9 .2) 

UN Number) UNI710 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CASl 79-01-6 i s l i s t e d on the TSCA inven to ry , 
Health & Safety Reporting L i s t 

None of the chemicals are on the Health 6 Safety Reporting L i s t . 
Chemical Test Rules 

None of the chemicals in t h i s product are inder a Chemical Test Rule, 

J 
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None of the chemicals are l i s t e d inder TSCA Section 12b. 
TSCA S i g n i f i c a n t Neu Use Rule J 

None of the chemicals i n t h i s n a t e r i a l have a SNUR under TSCA1. 
SARA 

Section 302 (RO.) 
f i n a l RO > 100 nounds (45,4 kg) J 

Section 302 (TPQ) 
None of the chemicals i n t h i s product have a TPt), 

SARA Codes 
CAS f 79-01-4i acute, chronic , r e a c t i v e . J 

Section 313 
This mate r ia l contains Tr i ch lo roe thy lene (CASl 79-01-4. 100X),which 
is subject to the repor t ing requirements of Section 313 of SARA T i t l e 
I I I and 40 CFR Part 373, . / 

C163n A i r Act* 
CAS* 79-01-4 i s l i s t e d as a hazardous a i r p o l l u t a n t (HAP). 
This mater ia l does not contain any Class I Ozone depletors , 
This mater ia l does not contain any' Class 2 Ozone dep le to rs . 1 

Clean Uater Act! 
CAS4 79-01-4 i s l i s t e d as a Hazardous Substance under the CUA. -
CASl 79-01-4 i s l i s t e d as a P r i o r i t y Po l lu t an t inder the Clean Water 
Act . J 
CASl 79-02-6 i s l i s t e d as a T o i i c Po l lu t an t under the Clean Water 
Act , 

OSHA i 
None of the chemicals in t h i s product are considered h igh ly hazardous 
by OSHA. 

STATE 
Tr ich loroe thy lene can be found on the f o l l o u i n g s ta te r i g h t to knot/ 
l i s t s t C a l i f o r n i a , Neu Jersey, F l o r i d a , Pennsylvania, Hinoesota, 
Massachusetts. 
The f o l l o u i n g s ta tenent(s) i s ( a r e ) made in order to c i a p l y u i t h • 
the C a l i f o r n i a Safe Orinking Water A c t : 
UARNINGi This product contains Tr i ch lo roe thy lene , a chemical known t i 
the s ta te of C a l i f o r n i a to cause cancer, 
C a l i f o r n i a No S i g n i f i c a n t Risk Leve l ! 

CASl 7 9 - 0 1 - i i i nges t ion ! no s i g n i f i c a n t r i s k l eve l = 50 ug/dayj i n h a l a t 
European / In te r i a t iona l Regulations 

European Labeling in Accordance u i t h EC D i r e c t i v e s 
Hazard Symbols! XN 
Risk Phrases! 

R 40 Possible r i s k s of i r r e v e r s i b l e e f f e c t s . 
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long- te rn adverse e f f e c t s in the aquatic environment, 
Safety Phrasesi 

S 23 Do not inhale gas/fuaes/vapour/spray, , 
S 36/37 Uear su i t ab l e p r o t e c t i v e c lo th ing and 
gloves, 
S 41 Avoid release to the environment. Refer lo ! 
special i n s t r u c t i o n s / S a f e t y data sheets. 

UBK (Uater Danger/Protection) 
CASl 79-01-4! 3 

1 8 1 " CASl 79-01-6 i s l i s t e d on Canada's OSL/NOSL L i s t , 
This product h i s a UHMIS c l a s s i f i c a t i o n of DIB, 026. 
CAS4 79-01-4 i s nol l i s t e d on Canada's Ingred ien t Disclosure L i s t . 

Exposare L i m i t s ) 
CASl 79-01-41, CEL-AUSTRALIA!TUA 50 ppm (270 mg/»3)jSTEL 200 ppm (108 
0 B | / m 3 ) . OEL-BELOlUHiTUA 50 ppa (269 a>g/a3);STEL 200 ppa (1070 mg/ii3) 
. OEL-CZECHOSLOVAKIAiTUA 250 ag/n3jSTEL 1250 ag/nfl . OEL-DENMARKiTUA 30 
ppn (160 n9/!o3). OEL-FINLAND!TWA 30 ppn (160 mg/a3);STEL 45 ppm (240 
n g / n 3 ) | S k i n . OEL-FRANCEiTUA 75 ppn (405 ftg/a3>jBTEL 200 ppm (1080 mg/m 
3 ) , DEL-GERMANYiTUA 50 ppm (270 ag/it3) {Carcinogen. OEL-HUNGARYrTUA 10 
ng/n3;STEL 40 Bg/m3, OEL-JAPANiTUA 50 ppm (270 »g/m3). OEL-THE NETHERL 
ANDSiTUA 35 ppm (190 ng/m3)jSTEL 100 ppm. OEL-THE PHILIPPINEStTUA 100 
ppa (535 mg/a3). DEL-POLANDiTUA 50 ng/n3. OEL-RUSSIAiTUA 50 ppm;STEL 1 
0 m«/a3. OEL-SUEOENiTUA 10 ppn (50 ng/m3) jSTa 25 ppm (140 ag/mS). O a 
-IHAlLANDiTWA 100 PPOWSTEL 200 ppm, DEL-TURKEY ITUA 100 PPB (535 iM/n>3) 
, OE'L-UNITED KINOOOHiTUA 100 ppn (535 ms/m3);ST£L 150 ppmjSkin. OEL IN 
BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV. OEL IN NEW ZEALAND 
, SINGAPORE, VIETNAM check ACD1 TLV 

»*** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Oalei 2/10/1995 Revision 115 Datei 12/12/1997 ; 

The in format ion above i s bel ieved to be accurate aod represents the best 
in format ion c u r r e n t l y ava i lab le to us. However, we make no warranty of 
merchantab i l i ty or any other warranty, express or impl i ed , u i t h respect to 
such i n f o r m a t i o n , and ue assuae no l i a b i l i t y r e s u l t i n g from i t s use. Users 
should rake t h e i r own inves t iga t ions to determine the s u i t a b i l i t y of the 
i n f o r a a t i o n f o r t h e i r p a r t i c u l a r purposes. In no way sha l l Fisher be l i a b l e 
f o r any claims, losses, or damages of any t h i r d par ty or f o r l o s t p r o f i t s 
or any spec ia l , i n d i r e c t , i n c i d e n t a l , conse^ ien t ia l or exemplary 
damages, howsoever a r i s i n g , even i f Fisher has been advised of 
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1,2-Dicri loroethane 
09390 

a n SECTION 1 - CHEMICAL PRDDUCT AMD COMPANY lOENTJf ICATIOH 

HSDS Nartei 1,2-Oichloroethane 
Catalog Noaherst 

S79997, 579997SPEC, BP1100-500, E17S 20, El75 4 , EI75 500, El75-20, E17S-4, 
E175-500, El7520, E1754, E1754LC, E175500, E175J4, El90 4, E l90-4 , E1904 

Synonynsi 
Ethylene d i c h l a r i d c , 1,2- ethylene d k h l o r i d e , g l y c o l 
d ich lo r ide ,e thane 1 ,2 -d i ch lo ro -

Cospany I d e n t i f i c a t i o n ) Fisher S c i e n t i f i c 
1 Reagent Lane 
Fa i r l aun , NJ 07410 

For i n fo rma t ion , c a l l ! 201-794-7100 
Eaergency Nuaberi 201-794-7100 
For CHEMTREC assistance, c a l l ! 800-424-9300 
For I n t e r n a t i o n a l CHEMTREC assistance, c a l l i 703-527-3887 

« » * SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS *u* 

CASi Chemical Name X EINECSt 

107-04-2 Ethane, 1 ,2-d ich loro- 100 203-458-1 

Hazard Symbols! T F 
Risk Phrasesi 11 22 36/37/38 45 

**** SECTION 3 - HAZARDS IDENTIFICATION * * u 

EMERGENCY OVERVIEW 
Appearance! co lour less . Flash Po in t i 58 F, 
U a r n l o i ! Flamaable l i q u i d , May cause cen t r a l nervous system 
depression, Hay cause l i v e r and kidney daaage, Causes d iges t ive and 
r e sp i r a to ry t r a c t i r r i t a t i o n . May cause severe eye and skin 
i r r i t a t i o n u i t h possible burns. Hay cause cancer based on animal 
s tudies . 
Target Organs! Kidneys, cen t ra l nervous system, l i v e r . 
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Eye: 
Contact u i t h l i q u i d or vapor causes severe burns and poss ib le 
i r r e v e r s i b l e eye damage, Vapors nay cause eye i r r i t a t i o n . 

Skin: 
Exposure say cause i r r i t a t i o n and poss ib le burns. Kay be absorbed 
through the s k i n . 

I sgas t ion i 
Nay cause cen t ra l nervous system depression, kidney damage, and 
l i v e r damage. May cause g a s t r o i n t e s t i n a l i r r i t a t i o n u i t h nausea, 
vomit ing and diarrhea . Hay cause e f f e c t s s i m i l a r to those f o r 
i n h a l a t i o n exposure. 

I n h a l a t i o n : 
I nha l a t i on of high concentra t ions nay cao.se cen t r a l nervous systen 
e f f e c t s characterized by headache, d i zz iness , unconsciousness and 
coma. Causes r e sp i r a to ry t r a c t i r r i t a t i o n . Kay cause l i v e r and kidney 
damage. 

Chronici 
Possible cancer hazard based en tes t s u i t h l abora to ry animaln. 
Prolonged or repeated sk in contact nay cause d e r m a t i t i s . Prolonged or 
repeated eye contact may cause c n n j a n c t i v i t i s . Hay cause l i v e r "and 
kidney damage, 

**«* SECTION 4 - FIRST AID MEASURES 4*** 

Eyes: 
Immediately f l u s h eyes wi th p len ty of water f o r at l eas t 15 minutes, 
occasional ly l i f t i n g the upper and lower l i d s . Get medical aid 
immediately. 

Sk in : 
Get medical a id . Flush sk in u i t h p len ty of soap and water f o r at 
least 15 ninutes i t f i i l e removing contaminated c l o t h i n g and shoes, 

Inges t ion : 
I f v i c t i m i s conscious and a l e r t , g ive 2-4 c u p f u l s of mi lk or uater , 
Get medical a id immediately, 

I n h a l a t i o n : 
Get medical a i d immediately, Remove f rom exposure to f r e s h a i r 
ioinediately, I f not brea th ing , give) a r t i f i c i a l r e s p i r a t i o n . I f 
breathing i s d i f f i c u l t , g ive oxygen. 

Notes to P h y s k i a n i 
Treat synp tona t i ca l ly and s u p p o r t i v e l y . 

An t ido t e : 
None reported. 

« • u n a mm \ ..i mm mm mm mm t m t j m 
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**** SECTION 5 - FIRE FIGHTING MEASURES t t u 

General I i f o r m a t i o n i , 
As i n a n y f i r e , wear a se l f - con ta ined breathing apparatus, i n 
pressure-demand, MSHA/HIOSH (approved or equ iva l en t ) , and f u l l ' 
p r o t e c t i v e gear, Vapors cat t r a v e l to a source of i g n i t i o n and f l a s h 
bach, 

Ex t ingu i sh ing Medial 
For small f i r e s , use dry chemical, carbon d iox ide , water spray or 
a l coho l - r e s i s t an t foam, Ute uater spray to cool f i re-exposed 
containers . Uater oay be i n e f f e c t i v e , 

A t t o i g n i t i o n Temperature: 775 deg F ( 412.78 deg C) 
Flash Point ! 58 dig F » 14,44 deg C> 
NFPA Ratingi health-2) f l i i w a b i l i t y - 3 j r e a c t i v i t y - 0 
Explosion L i m i t s , Louen 6.2 

Uppen. 15.9 

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES *»** 

General In fo rma t ion ! Use proper personal p r o t e c t i v e equipment as i nd ica t ed 
in Section 8. 

Sp i l l s /Leaxs : 
Absorb s p i l l u i t h i n e r t n a t e r i a l , ( e . g . , dry sand or e a r t h ) , then 
place in to a chemical uaste container , Remove a l l sources of 
i g n i t i o n . Use a spark-proof t o o l . 

»*** SECTIDN 7 - HANDLING and STORAGE **** 

Handling! 
Uash thoroughly a f t e r handling. Remove contaminated c l o t h i n g and 
uash before reuse. Use only i n a u e l l v e n t i l a t e d area. Use u i t h 
adequate v e n t i l a t i o n . Do oot get on sk in and c l o t h i n g . Empty 
containers r e t a i n product residue, ( l i q u i d and/or vapor) , and can be 
dangerous. Keep container t i g h t l y closed, Avoid contact u i t h heat , 
sparks and f l a n e . Oo not ingest or inhale , Oo not p r e s s u r i i e , c u t , 
ue ld , braxe, solder, d r i l l , g r i n d , or expose empty containers to 
heat, sparks or open flames. 

Storage! 
Keep away from heat, sparks, and f l a n e , Store in a t i g h t l y closed • 
container . Keep from contact u i t h o x i d i z i n g mater ia ls , Store i n a 
c o i l , d ry , w e l l - v e n t i l a t e d area auay f rom incompatible substances. 
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» n mum B • exposuRg timiRuis, mauiiHL HIUIELI imi • » » 
Engineering Cont ro l s : 

Local exhaust v e n t i l a t i o n may oe necessary to c o n t r o l any a i r • 
contaminants to u i l h i n t h e i r TLVs daring the use of t h i s product , , 

Exposure L i m i t s 

+ + +  

J 

s 
N 
I 

CD 
(71 
01 

Chenical Name ACGIH NIOSH OSHA - F i n a l PELs 

Ethane, 1 ,2-d ich lor 
o-

10 ppm ; 40 mg/iti3 1 ppm TUA( 4 
ng/n3 TUA; NIOSH 

P o t e n t i a l 
Occupational 

Carcinogen - see 
Appendix A ; see 

Appendix C f o r 
s u p p l e » e n t a r y 
exposure U n i t s 
SO ppm IDLH (not 

considering 
carcinogenic 

e f f e c t s ) 

50 ppn TUA{ C 100 
ppm; C 100 ppm 

CD 
01 
S 
00 

1 
N 
H 

OSHA Vacated PELs: 
Ethane, 1 , 2 -d i ch lo ro - : 
1 ppa TUA] 4 mg/m3 TUA 

Perstnal P ro tec t ive Equipment 

Eyes: 

Sk im 

C lo th ing : 

Respira tors ; 

Uear appropr ia te p r o t e c t i v e eyeglasses or chemical 
safety goggles as described by OSHA s eye and face 
p ro tec t ion regula t ions i n 29 CFR 1910,133. 

Uear appropriate p r o t e c t i v e gloves to prevent s k i n 
exposure, 

Uear appropriate p r o t e c t i v e c l o t h i n g to prevent sk in 
exposure. 

Follow the OSHA re sp i r a to r r egu la t ions found i a 29CFR 

u 

u 

I 
Ul 

z a 
ct 
U. 

• M M •• •••! " ' s - 1 ! ' - r . mm mm r r mm 



• m M k l . J [k . : J . : x : . : • • . m a m i . . . B O B - 4 - : L > H T 

REQUEP^Ri BURKHART, HIKE ACC09390' 

' L . 

05/20/98 PAP*7 . 5 

• fflU.lP, ftiyiyl I1H I r l lUVH- lpp f tv td r e i m l r a t t r ' U U h 
necessary. 

»*** SECTION 9 - PHYSICAL AMD CHEMICAL PROPERTIES m * 

Physical S t a t u 
Appearance! 
Odor i 
PHI 

vapor Pressure! 
Vapor Density! 
Evaporation Rate; 
V i s c o s i t y : 
B o i l i n g Po in t ! 
Freez ing/Mel t ing Points 
Decomposition Tetperatorei 
S o l u b i l i t y : 
S p e c i f i c Grav i ty /Dens i ty ! 
Holecular fo rxmia : 
Holecular Ueighti 

L i q u i d 
co lour less 
c h l o r o f o r m - l i k e 
Not a v a i l a b l e . 
66 ma Hg fl 20 C 
3.5 ( A i r = l > 
0,3 (Bu ty l a c e t t t e ' l ) 
Not ava i l ab le . 
1 8 1 deg F 
-31.9 deg F 
Not a v a i l a b l e , 
S l i g h t l y soluble i n uater 
1,24 ( U a t e r - i ) 
C2H4G12 
9 B . 9 3 4 

* w * SECTION 10 - STABILITY AND REACTIVITY **** 

Chenical S t a b i l i t y : 
Stable . 

Conditions to Avoid! 
Incompatible ma te r i a l s , i g n i t i o n sources, excess heat, e l e c t r i c a l 
sparks. 

I n c o t t p a t i b i l i t i e s u i t h Other M a t e r i a l s ! 
I n c o m p a t i b l i t i e s u i t h strong o x i d i z e r s , aluminum, ketone solvents , 
bases, roganic peroddes , a l k a l i metals, reducing agents or n i t r i c 
ac id . Explosions have occurred u i t h u i t h n i i t u r e s of t h i s mater ia l s 
and l i q u i d aniwnia or d i i te thylaninopropylanine , 

Hazardous Decomposition Predic ts ; 
Hydrogen c h l o r i d e , carbon monoxide, carbon d iox ide , 

Hazardous Polymerizations Has not been repor ted . 

SECTION 1 1 - TOXICOLOGICAL INFORMATION **** 

RTECSti 
CASl 107-06-21 R1O5250O0 

LD50/LC50I 
CASl 107-04-2: I n h a l a t i o i , r a t i LC50 «JOO0 ppn/7H; O r a l , moose: LD50 
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— [ m j f g mi. r iwiniuw « mo ma/kg) U P U , r i i i L I A I T * t/u 
ag/ksi Sk in , r a b b i t i L050 = 2800 ng/kg. 

Carc inoge i ic t tys 
Ethine , 1 ,2 -d ich lo ro- -

AC8IH: A4 - Not C l a s s i f i a b l e as a Human Carcinogen 
C a l i f o r n i a i carcinogen - i n i t i a l date 10/1/87 

NIOSH! nccupat isnal carcinogen 
NTPi Suspect carcinogen 

OSHAi Possible Select carcinogen 
IARCi Group 2B carcinogen 

Epidemiology! 
Ko data ava i l ab l e , 

Te ra togen ic i ty ; 
Kay cause decreased f e r t i l i t y and other adverse e f f e c t s in pregnant 
f ena l e ra ts and the progeny of the f i r s t genera t ion, but not of the 
second, by g i v i n g then repeated 4-hr/day exposures to 57 mg/nti. 
Death, I h l - r a t , TCLo=20100 a g / r f l / l H ( f e a a l e 7-140 pos t ) ) S t i n t e d 
f e t u s , O r a l - r a t , TDL»=1260 mg/kg (6-150 preg) Oevelopiental 
abnormal i t ies ! C r a n i o f a c i a l , Ih l -aouse , TCLo=100 ppn/7H (female 
6-15D pos t ) ] Musculoskele ta l , O r a l - r a t , TDLo=l260 mg/kg (6-150 preg) 

Reprodor.tive E f f e c t s i 
No data ava i l ab le , 

Men roto x i c i t y ; 
No data a v a i l a b l e . 

Mutagen ic i ty i 
This mater ia l nay have mutagenic p o t e n t i a l at high concent ra t ions , 
but the r e l a t i o n s h i p of mutagenesis and carcinogenic e f f e c t i s not 
yet clear because a c t i v i t y f o r the two responses i s not cons is tent 
between organs or species, 

Other Studies! 
None, 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

E c o t o x i c i t y i 
This c h e a i c i l i s expected t i cause l i t t l e oxygen deple t ion i n a q u i t i i 
systeas. I t has a low p o t e n t i a l to a f f e c t aquatic organisms, 
Sheepshead ninnoui 24- ,48- , and 94-hr . LC50=0T130 mg/L.LT320 ag/Lj 
B l u e g i l l sun f i sh i 96-hr, LC50»550 mg/L/; Uater f l eas 24-and 
4B-hr.LC50=250 mg/L and 220mg/Lj Brine shrimp! 24-hr.LC50=320 mg/L, 

Environmental Fate i 
This mater ia l i s not l i k e l y to bioconcentrate , 

Physical/Chemicali 
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i , , . t fu t n n t i i b i e , .' < • ' ' . • ". P — — « : . , 

Other: 
None. J 

UU SECT I OH 13 - DISPOSAL CONSIDERATIONS * * « 

Oispose of i n a Dinner consistent u i t h f e d e r a l , s t a t e , and l o c a l r e g u l a t i o n s . j 
RCRA D-Series Haiinua Concentration of Contaninantsi 
CASl 107-04-2: uaste number D028i regu la to ry l e v e l » 
0,5 mg/L. 
RCRA D-Series Chronic T o i i c i l y Reference Levels : CASl '> 
107-06-2: chronic t o n i c i t y reference l e v e l • 0.005 
mg/L. 
RCRA F-Series: None l i s t e d , 
RCRA P-Series: None l i s t e d , 
RCRA U-Series: CASl 107-06-2: waste nonber U077. 
CASl 107-06-2 i s banned f r o m l a n d disposal according 
to RCRA. 

uu SECTION 14 - TRANSPORT INFORMATION utt 

US 00T • . 
Shipping Nanei ETHYLENE DICHLORIDE-POISON 
Haiard Class: 3 

UN Number: UNI 184 > 
Packing Group: I I 

IHO 
No informat ion ava i l ab le . 

IATA 
No informat ion ava i l ab l e . 

RID/AOR 
No informat ion ava i l ab l e . 

Canadian TOG 
Shipping Name: ETHYLENE 01CHLORIDE 
Hazard Class: 3(6 ,11(9 .2) 

UN Number: UNU84 
Other In format ion : FLASHPOINT 13 C 

UU SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CASl 107-06-2 i s l i s t e d on the TSCA inven to ry , 
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P : ^ ' H M l t f l I, hllUty K H I P t L M LISt 1 ! • 
^ CASl JO7-0<4-?r E f f e c t i v e Date.1 June 1, J9B7; Sunset Date: June 1 , 1997 
* . Chenical Test Rules 
o! None of the chenicals in t h i s product are under a Chemical Test Rule, 
w Section 12b 
F- None of the c h e n i c i l s are l i s t e d under TSCA Section 12b. 

. TSCA S i g n i f i c a n t Neu Use Rule 
None of the chemicals in t h i s n a t e r i a l have a SNUR under TSCA, 

SARA 
S Section 302 <RQ) 

f i s a l RQ = 100 pounds (43.4 kg) J 
J T Sect ion 302 <TPQ) 

Noie of the chenicals in t h i s p r i d u c t have a TP(|, 
SARA Codes 

C A S l 107-04-2: acute, chronic , f lamnablB. J 
Sect ion 313 

' This n a t e r i a l c m t a i n s Ethane, 1 , 2 -d i ch lo ro - (CASl 107-04-2, 
a 100X),uhich i s subject to the r e p o r t i t g requirements of Section 313 
£ of SARA T i t l e I I I and 40 CFR Part 373, 
oj Clea i A i r Act i 
2 CASl 107-06-2 i s l i s t e d as a hazardous a i r p o l l u t a n t (HAP). 

This ma te r i a l does not contaia any Class 1 Ozone dep le tors . 
This n a t e r i a l does not contain any Class 2 Ozone dep le tors , 

Clean Uater Ac t i 
CASl 107-06-2 i s l i s t e d as a Hazardous Substance under the CUA, 
CASl 107-06-2 i s l i s t e d as a P r i o r i t y P o l l u t a n t under the Clean Uater 
Act , 
CASl 107-06-2 i s l i s t e d as a Tonic P o l l u t a n t under the Clean Uater 
A c t . 

m OSHAi 
s None of the chemicals i n t h i s p r iduc t are considered h i g h l y hazardous 
» by OSHA. 
s STATE 
$ Ethane, 1 ,2 -d ichIoro- can be found on the f o l l o u i n g s t a t e r i g h t to 

knou l i s t s i C a l i f o r n i a , Neu Jersey, F l o r i d a , Pennsylvania, 
X H innes i t a , Massachusetts. 
? The f o l l o w i n g s ta tements ) i s ( a r e ) Bade i n order to coaply w i t h 

the C a l i f o r n i a Safe Drinking Uater Act : 
UARNIMlr This product contains Ethane, 1 , 2 - d i c h l o r o - , a chemical 
knoun to the s tate of C a l i f o r n i a to cause ca ice r . 
C a l i f o r n i a No S i g n i f i c a n t Risk Leve l i 

CASl 107-06-2i no s i g n i f i c a n t r i s k l e v e l = 10 ug/day 
European/Internat ional Regulations 

u 

LU 

a. 
UJ 
i 

z a 
or 
u. 
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ViiruuMJii Ljuyimy 1 1 Huiii'UJiicg uitu it aimum ' 1  

Matird Symbols: T F 
Ris l Phrasess 

R 11 Highly flammable. 
R 22 K a r n f u l i f sua l loued. 
R 36/37/38 I r r i t a t i n g to eyes, r e sp i r a to ry systen 
and sk in . 
R 45 Hay cause cancBr. 

Safety Phrasesi 
S 45 In case of accident of i f you f e e l unwel l , seek 
medical advice Inned ia t e ly (show the l abe l where 
poss ib l e ) , 
S 53 Avoid exposure - obta io special i n s t r u c t i o n 
before i s e . 

UGK (Uater Danger/Protection) 
CASl 107-06-21 3 

CASl 107-06-2 i s l i s t e d on Canada's OSL/HDSL L i s t . 
This product has a UHMIS c l a s s i f i c a t i o n of 82, D1A, 02A. 
CASl 107-06-2 i s not l i s t e d on Canada s Ingredient Disclosure L i s t . 

Exposure L i i i i t s -
CASl 107-06-21. OEL-ARAB R e p u b l i c o f EgyptiTUA 5 pan (2 a g / » 3 ) . OEL-A 
USTRALlAiTWA 10 ppn (40 ng/!n3). QEL-AUSTRIAiTUA 20 ppa (80 mg/aS). OEL 
-BELGIUM)rUA 10 ppa (40 n g / D 3 ) , DEL-DENMARK i TUA 1 ppm (4 Bg/m3>/Skin. 
OEL-FINLANDiTDA 10 PP» (40 fig/rn3);ST£L 20 ppa (BO mg/aS)(CAR. OEL-FRAN 
CEiIUA 10 PPB (40 rag/a3). DEL-GERNANY/Carcinogen, OEL-HUNGARY 16TEL 4 in 
g/m3)Carclno9en. OEL-JAPANiTUA 10 ppa (40 mg/oi3). OEL-THE NETHERLANDSi 
TUA 50 ppm (200 rag/113), QEL-THE PHILIPPINES! 1WA 50 ppm (200 ag/a3) . OE 
L-RUSSIAiTUA 10 ppn, OEL-SUEDENfTiVA 1 ppa (4 ag/m3)jSTEL 5 ppm (20 mg/ 
ni3);Skin|CAR. OEL-SUITZERLANDiTWA 10 PPB (40 r,g/a3)jSTEL 20 ppn (80 ng 
/m3), OEL-TURKEYiTUA 50 ppm (200 mg/a3). OEL-UNI TED KINGOONiTWA 10 ppm 
(40 »g/m3)jSTEL 15 ppn (60 ns/m3). OEL IN BULGARIA, COLOMBIA, JOROAN, 
KOREA check AC01H TLV, OEL IN NEU ZEALAND, SINGAPORE, VIETNAM check A 
COI TLV 

» « * SECTION 16 - ADDITIONAL INFORMATION ***«. 

NSOS Creation Oatei 1/10/1995 Revision 111 Date! 12/12/1997 

The informat ion above i s believed to be accurate and represents the bast 
informat ion cu r ren t ly ava i lab le to us. However, we make no warranty o f 
merchantabi l i ty or any other warranty, express or i n p l i e d , u i t h respect to 
such in fo rmat ion , and ue assuae no l i a b i l i t y r e s u l t i n g f rom i t s use, Users 
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W u l d Rake t h e i r own i n v e s t i g a t i o n s t i determine the s u i i a b i l i t r * « f the 
in format ion f o r t h e i r p a r t i c o l a r purposes, I n no way s h a l l F isher be l i a b l e 
f o r any c l a i n s , losses, or damages o f any t h i r d par ty or f o r l o s t p r o f i t s ..J 
or any spec ia l , i n d i r e c t , i n c i d e n t a l , consequential or exemplary • 
danages, howsoever a r i s i n g , even i f Fisher has been advised of 
the p o s s i b i l i t y of such damages. 
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U U MILH1AL W k l f UHIB bHLLI UU 

Acetone 
00140 

tit* SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

MSOS Haeei Acetone 
Catalog Humbersi 

AC17717020O, AC40O1O0O25, AC40010OO40. AC423240O4O, AC423240200. S70090, 
S70&91-1, 57025, A l l 1, A l l 20, A l l 200, A l l 4, A l 1 - 1 . A l l - 2 0 , A l l - 2 0 0 , 
A l l - 4 , A l l l , A1120O, A114, A11S 4 , AUS-4 , A11S4, A14F-1GAL, A14P 4 , A14P-4 
A16P4, A169 20, A16S 20 001 , A14S 4 , A16S-20, A16S-4, A16S20, A16S20001, 
A16S4, A16S4LC, A18 1, A1B 20, A18 200, A18 200 001, A18 4 , A18 500, A18-1 , 
A18-20, A18-200, A1B-4, Al8-500, A1B1, AJ820. A18200. A1B200001. A1820LC, 
A1820L0TOO3, A184, A1B4LC, A184LOT001, A1850O, A18J500, A18P4, A18RB115, 
A18RB19, A16R8200. A18RB50, A18RS115, A18RS200\ A18RS2B, A18RS50, A1BS 4, 
A18S-4, A1BS4, A1BSK 4, A1GSK-4, A1BSK4, A16SK4LC, AlBSfi 200, A18SS 50, 
AiBSS-115, A1BSS-2O0, A18SS-30, A18SS-50. A185S206, A1BSS50, A19 1 , A19 4 , 
A19-1, A19-4, A191, A194, A20-1, A40 4 , A40-4, A404. A404LOT007, A404LOT008 
A404LOTOO9, A92B 4, A92B4, A929 4, A929-1, A929-4, A9294, A9294LC, -
A9294LQT001, A9294L0T012, A9294LOT014, A9294L0T017, A9294LQT018, 
A9294L0T019, A9294L0T021, A9294L0T022, A9294L0T024, A929J4, A929RS115, 
A929RS200, A929RS2B, A929RS50, A929SS115, A929SS200, A929SS28, A929SS50, 
A930-4, A946 4, A944-4, A9464, A944FB200, A946RB115, A946RB19, A946RB200, 
A944RB50, A949 1, A949 4, A949-1, A949-4, A9491, A9494, A9494L0T0O4, 
A949CU50, A949J4, A949LC, A949RS115, A949RS20O, A949RS28, A949RS50. 
A949SK-1. A949SK-4, A949SS 115, A949SS 200, A949SS 30', A949SS 50. A949SS-11 
A949SS-115, A949SS-20, A949SS-200. A949SS-30, A949SS-50, A949SS115, 
A949SS200, A949SS30, A949SS50, BPA944RB-U5, BPA946RB-19, BPA946RB-200, 
BPA946RB-50, FLA929RS-115, FLA929RS-200, FLA929RS-2B, FLA929RS-50, 
HC 300 1GAI., HC3001GAL, NC9475452, NC9475533, wUANT001B4, S70091, 
S70091HPLC, S70091SPEC ; 

Synonynss 
Dinethylforoaldebyde, dimethyl ketone, 2-propanone, pyroacet ic a c i d , 
pyroacetic ether 

Company I d e n t i f i c a t i o n ! Fisher S c i e n t i f i c 
1 Reagent Lane 
F a i r l a u n , NJ 07410 -

F o r ' i n f o r m a t i o n , ca l 11 201-794-7100 
Eoergency Number! 201-796-7100 
For CHEMTREC assistance, c a l l i 800-424-9300 
For In t e rna t iona l CHEMTREC assistance, c a l l ! 703-527-3887 
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\ U _ L 
" A * SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS **** 

CASl Chenical Name X EI'NECSI 

67-64-1 2Tprapanone 99 200-642-2 

Hazard Symbols! F 
Risk Phrases! i i 

HH SECTION 3 - HAZARDS IDENTIFICATION nu 

EMERGENCY OVERVIEW 
Appearance; co lour less , Flash Point i -4 deg F. 
Danger! Extremely flammable l i q u i d , Day cause 'cen t ra l nervous system 
depressioo. May cause l i v e r and kidney damage, Causes eye and skin 
i r r i t a t i o n , Causes d ige s t i ve and r e s p i r a t o r y t r a c t I r r i t a t i o n , 
Target Organs; Kidneys, c en t r a l nervous system, l i v e r , r e sp i r a to ry 
system, 

Po ten t i a l Health Ef fec t s -
Eyes 

Produces i r r i t a t i o n , character ized by a burning sensation, redness, 
t e a r i n g , in f lammat ion , and poss ib le corneal i n j u r y . 

Skin! 
Exposure nay cause i r r i t a t i o n character ized by redness, dryness, and 
inf lammat ion . -

I n g i s l i o n : 
May cause i r r i t a t i o n of the d iges t ive t r a c t . May cause c e n t r a l 
nervous systen depression, kidney damage, and l i v e r damage. Symptoms 
may inc lude : headache, ezci tenent , f a t i g u e , nausea, v o m i t i n g , 
s tupor , and coma. 

I n h a l a t i o n ! 
I n h a l a t i o n of high concentrat ions may cause cen t r a l nervous systen 
e f f e c t s character ized by headache, d i zz ines s , unconsciousness and 
coma, Causes r e sp i r a to ry t r a c t i r r i t a t i o n . May cause l i v e r and kidney 
damage. May cause motor incoord ina t ion aod speech abnoraa l i t i e s , 

Chronic! 
Prolonged or reperted skin contact may cause d e r n a t i t i s . Chronic 
i n h a l a t i o n nay cause e f f e c t s s i m i l a r to those of acute i n h a l a t i o n . 

**** SECTION 4 - FIRST AID MEASURES *H* 
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oi _ _ _ _ _ _ ^ ________ 
> Eyes! 
^ Flush eyes u i t h plenty of uater f o r at l eas t IS minutes, 
„• occas ional ly l i f t i n g the upper and louer l i d s . Get medical aid 

i n n e d i a t e l y , 
}G Sk im 
h Flush skin u i t h plenty of soap and uater f o r at l eas t 15 minutes 

u h i l e removing contaminated c l o t h i n g and shoes, Get medical aid i f 
i r r i t a t i o n develops or p e r s i s t s , 

in Inges t ion) 
1} I f v i c t i m i s conscious and a l e r t , g ive 2-4 cupfu l s of milk or uater . 
N " Get medical a id immediately. 
H I n h a l a t i o n : 

Get medical l i d immediately, Remove f r o n expo s i re to f r e s h a i r 
i nned ia t e ly , I f n i t b rea th ing , g ive a r t i f i c i a l r e s p i r a t i o n . I f 

$ " breathing i s d i f f i c u l t , g ive oxygen, 
i Notes to Physician! 
a Treat synptomst ica l ly and suppo r t i ve ly , 

S " **** SECTION 5 - FIRE FIGHTING MEASURES 
cn ^ 

General I n f o r m a t i o n : 
Containers can b u i l d up pressure i f exposed to heat and/or f i r e . As 
in any f i r e , uear a s e l f - con ta ined breathing apparatus l n 
pressure-demand, MSHA/NIOSH (approved or equ iva len t ) , and f u l l 
p r o t e c t i v e gear, Vapors can t r a v e l to a source of i g n i t i o n and f l a s h 
back. Use uater spray to keep f i re -exposed containers c o o l , 

Ext inguish ing Media: 
For small f i r e s , use dry chemical, carbon d iox ide , uater spray or 

co a l c o h o l - r e s i s t a n t foam. For large f i r e s , use uater spray, f o g , or 
§ a l c o h o l - r e s i s t a n t foam, 
m A u t a i g n i t i o n Temperature! 869 deg F ( 465,00 deg C) 
B Flash Point ! -4 deg F ( -20.00 deg C> 
J NFPA Ratingi h e a l t h - l j f l a m n a b i l i t y - 3 ; r e a c t i v i t y - 0 

Explosion L i m i t s , Louer: 2,5 
N Upperi 12,8 

« * * SECTION 6 - ACCIDENTAL RELEASE MEASURES n*i 

General I n f o r m a t i o n : Use proper personal p r o t e c t i v e equipment as i nd i ca t ed 
in Section 8. 

Sp i l l s /Leaks : 
Absorb s p i l l u i t h i n e r t n a t e r i a l , ( e . g . , dry sand or e a r t h ) , then 
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m m + %, h. «* « ir % « a 11 «• < i • • P I PfT I c l o t h i e g to a i n i n i i e contact u i t h s k i n . Remove a l l sources of 
i g n i t i o n . 

**u SECTION 7 - HANDLING and STORAGE **** 

Handling) 
Uash thoroughly a f t e r handl ing. Reaove contaminated c l o t h i n g and 
uash before reuse. Use u i t h adequate v e n t i l a t i o n . Avoid contact u i t h 
eyes, s k i s , and c l o t h i n g . Empty conta iners r e t a i n product res idue , 
( l i q u i d and/or vapor) , and can be dangerous. Oo not p r e s s u r i i e . c u t , 
weld, b r i i e , solder , d r i l l , g r i n d , or expose empty containers to 
heat , sparks or open f l anes . 

Storage/ 
Keep auay f r o a sources of i g n i t i o n . Store i n a t i g h t l y closed 
con ta iner . 

. **** SECTION 6 - EKPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controts i 
Use process enclosure, loca l exhaust v e n t i l a t i o n , or other 
engineering con t ro l s to con t ro l a i rborne leve ls belou recomaended 
exposure l i m i t s . 

Exp i s i r e L i n i t o 
_ + + ¥  

Chemical Name . ACGIH . NIOSH OSHA - F i n a l PELs 

2-propanone 500 ppm ; 1188 
ag/f ldj 750 ppm 

STEL.; 1782 ng/»3 
STEL 

250 ppm TUAj 590 
ng/a3 TUA 2500 
ppa IDLH ( louer 
explos ive l eve l ) 

1000 ppm TUA/ 
2400 ng/ma TUA 

OSHA Vacated PELst 
. 2 - p r o p a n » n e ! 

750 ppa TUA; 1800 ag/m3 TUA 

Personal Pro tec t ive Equipment 

Eyesi 
Uear appropriate p r o t e c t i v e eyeglasses or chemical 
sa fe ty goggles as described by OSHA's eye and f ace 
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Skim 
Uear appropriate p r o t e c t i v e gloves to prevent sk in 
exposure, 

Uear i p p r o p r i a t e p r o t e c t i v e c lo th ing to prevent sk in 
exposore, 

Follow the OSHA re sp i r a to r regula t ions found* i n 29CFK 
1910,134, Aluays use a NIOSH-approved r e s p i r a t o r when 
necessary, 

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES **•* 

C l o t h i o g i 

Respirators! 

Physical State ; 
Appearance: 
Odor: 
PH: 
Vapor Pressurei 
Vapor Density: 
Evaporation Rate: 
V i s c o s i t y : 
B o i l i n g Point) 
Freezing/Mel t ing Point: 
Decomposition Temperature: 
S o l u b i l i t y ! 
S p e c i f i c Grav i ty /Dens i ty i 
Holecular Formula! 
Holecular Weightt 

L i q u i d 
co lour less 
sweetish odor 
7 
ISO M Hg 
2.0 < A i r = l ) 
7,7 ( n - B u t v l acetate*!) 
Not ava i l ab l e 
133.2 deg F 
-139,6 deg F 
Not a v a i l a b l e , 
Soluble, 
0.79 (Uater-1) 
C3H60 
58.0414 

**** SECTION 10 - STABILITY AND REACTIVITY 

Chenical S t a b i l i t y : 
Stable, 

Conditions to Avoid : 
High temperatures, temperatures above 220&C, 

I n c o m p a t i b i l i t i e s u i t h Other M a t e r i a l s : 
Forms explosive mixtures u i t h hydrogen peroxide, ace t i c a c i d , n i t r i c 
ac id , n i t r i c a c i d + s u l f u r i c ac id , chronic anhydride, chroayl 
ch lo r i de , n i l r o s y l c h l o r i d e , heiachloromelanine, n i t r o s y l 
perchlora te , n i t r y l p e r c h l t r a t e , p e r a m o s u l f u r i c a c i d , 
thiodiglycol+hydrogen peroxide, 

Hazardous Decomposition Products: 



cn 
r-
\ 
LO 

r-
r-
» 

r-

S 
N 

00 
cn 
01 

REtjlLEcirR. BURKHART, HIKE ACC00140' 05/2079B PAP^ . 4 

CD 
cn 
s 
oo 

N 
H 

O T B I H monoxide; earaon d i m d e i — r 

Hazardous Polymer iza t ion: Has not been repor ted . 

**** SECTION 11 - TOX1COL0GICAL INFORMATION *A*» 

RTErSI! 
' CAS4 47-44-Ji AL3150000 

L050/LC50I 
CASl 47-44-11 I n h a l a t i o n , r a t i LC50 -50100 mg/io3/8Hj O r a l , aouse; 
LD50 = 3 ga/kgi O r a l , r a b h i t t L050 « 5340 ag/kgi O r a l , r a t i LD50 = 
5000 ng/kgi Skin, r a b b i t ! L050 - 20 j a / k g . 

Carc inogen ic i ty ! 
2-propanone -

ACGIH; A4 - Not C l a s s i f i a b l e as a Human Carcinogen 
Epideaiologyi 

No in fo rmat ion a v a i l a b l e . 
Te ra togen ic i ty ! 

No in fo rma t ion a v a i l a b l e , 
Reproductive E f f e c t s i 

F e r t i l i t y ! pos t - implan ta t ion a a r t a l i t y , I h l , isaa: TCLo=31500 
ug/rt3/24H (1-130 preg) 

•Neuro tox ic i ty ! 
No i n f o r a a t i o n a v a i l a b l e , 

K u t a g e n i c i t y i 
Cytogenetic analysis, ' hanster f i b r o b l a s t . 40 g/L Sex chromosome 
l o s s / n a n - d i s j u n c t i o m S.cerevis iae , 47406 ppn 

Other S U d i e s i 
None, 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

E C , t ' { » i ! b i y t r o u t LC50=5540 ag/L/?6H Sunfish (tap u a t e r ) , death at 14250 
PPm/24H Mosquito f i s h ( t u r b i d uater) TLn=13000 ppm/48H 

Environmental Fatei 
V o l a t i l i z e s , leeches, and biodegrades uhen released to s o i l , 

Physical/Chemicali 
No in format ion a v a i l a b l e . 

Other-. 
• None. 

M M SECTION 13 - DISPOSAL CONSIDERATIONS **** 
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tl\ymt'9t in i mww u m i n t i i l f l l l i f B d t u i , s U i l t , mi) m a l r g a m f l l i n n , 
RCRA D-Series Haiiaurt Concentration of C i n t u i i a n t s : 
Horn l i s t e d , 
RCRA D-Series Chronic T o x i c i t y Referenci Levels! None . 
l i s t t<J , 
RCRA F-Series: None l i s t e d , 
RCRA P-Ssriesi None l i s t e d , 
RCRA U-Series: CASl 47-44-1: waste number U002 
( I g n i t a b l e waste), 
CASl 67-44-1 i s banned f r o n land disposal according 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION 4«a* 
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US 001 
Sh ipp i ig Name: 
Haiard Class: 

UN Nuiberi 
Packing Grov.pi 

IHO 
Shipping Nine: 
Haiard Class: 

UN Ninber: 
Packing Grasp: 

IATA 
Shipping Name: 
Hazard Class: 

UN Number: 
Packing Group: 

RID/ADR 
Shipping Namei 

Dangerous Goods Code: 
UN Number: 

Canadian TDG 
Shipping Name: 

Haiard Classi 
UN Nunber: 

Other I o f o r a a t i o m 

ACETONE 
3 
UN1090 
I I 

ACETONE 
3.1 • 
1090 
2 

ACETONE 
3 
1090 • 
2 

ACETONE 
3<3B> 
1090 

ACETONE 
3 
UN1090 
FLASHPOINT •20 C 
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" - L H M uwi i*» uutnj in uit ram i i i vKi i t u ry . 
Health & Safety Reporting L i s t 

None of the chemicals are on the Health 6. Safe ty Reporting L i s t , 
Chenical Test Rules 

None of the chenicals in t h i s product are under a Chemical Test Rule, 
Section 12b 

CAS* 67-64-1i export n o t i f i c a t i o n required - Section 4 
TSCA S i g n i f i c a n t Neu Use Rule 

None t f the chemicals in t h i s a a t e r i a l have a SNUR under TSCA, 
SARA 

Section 302 (RQ) 
f i n a l RQ » 5000 pounds (2270 kg) 

Section 302 (TPQ) 
None of the chemicals in t h i s product have a TPQ, 

SARA Codes 
CAS I 67-64- l t acute, chronic , f l a n a a b l e , sadden release of pressure, 

Sect ion 313 
No chenicals are repor table under Section 313. 

Clean A i r Actt 
This n a t e r i a l does not contain any hazardous a i r p o l l u t a n t s , 
This a a t e r i a l does not conta in any Class 1 Ozone deple torn , 
This a a t e r i a l does net contain any Class 2 Ozone dep le tors . 

Clean Uater A c t i 
None of the cheaicals i n t h i s product are l i s t e d as Hazardous 
Substances under the CUA, 
None of the chemicals in t h i s product are l i s t e d as P r i o r i t y 
Po l lu t an t s under the CUA. 
None of the chemicals in t h i s product are l i s t e d as Toxic Po l lu t an t s 

co 
cn 
s 
GO 

H 

OSHA I 

STATE 

under the CUA. 
i 

None of the chenicals in t h i s product are considered h igh ly hazardous 
by OSHA. 

2-propanone can be found on the f o l l o u i n g s t a t e r i g h t to knou l i s t s : 
C a l i f o r n i a , Neu Jersey, F l o r i d a , Pennsylvania, Minnesota, 
Massachusetts, 
C a l i f o r n i a No S i g n i f i c a n t Risk L e v e l : 
None of the chenicals in t h i s product are l i s t e d , 

European/Internat ional Regulations 
European Labeling in Accordance u i t h EC D i r e c t i v e s ' 

Hazard Symbols: F 
Risk Phrases: 

R 11 Highly f l a r i t i ab le , 
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r- ^ ^ a f B T r ' H f f w w t " ' 1 1 111 " . , 
oi S 16 Keeo auay from sources of i g o i t i o n - No 
H sunking. 
o! S 33 Takf precautionary aeasures against s t a t i c , 

discharges, 
S 9 Keep container i n a u e l l - v e n t i l s t e d p lace . 

« S 23C Oe not breathe vapour. 
UBK (Uater Danger/Protect ion) 

CASl 6 7 - 6 4 - 1 1 0 
Sj Canada 
•• CASl 67-64-1 i s l i s t e d on Canada's DSL/NDSL L i s t . 
2 This product has a WHHIS c l a s s i f i c a t i o n of B2, 026. 

CAS* 67-64-1 i s not l i s t e d on Canada's ingred ien t Disclosure L i s t , 
Exposure L i m i t s 

CASl 6 7 - 6 4 - l t , OEL-AUSTRALIAiTUA 500 PPB (1185 mg/rt3)|STEL 1000 ppm, 
S OEL-AUSTRIAiTWA 750 PPJI (1780 r« / rn3) . OEL-BELGIUHiTUA 750 PP» (1780 ng 
J, /r»3>|STEL 1000 pp. DEL-CZECHOSLOVAKIAtTUA BOO mg/a3j5TEL 4000 » g / e 3 . 0 
s EL-DENMAfiKiTUA 250 ppm (600 ng/m3). OEL-FINLANOiTUA 500 ppn (1200 mg/m 
m 3)|STEL 625 PPB (1500 ng/m3). OEL-FRANCElTUA 750 ppm (1800 ag/n3>, OEL 
E -GERMANYiTUA 1000 ppm (2400 i tg/a3), OEL-HUNGARfsTUA 600 ng/i3iSTEL 120 
2 0 mo/n3. OEL-INDIAiTUA 750 ppm (1780 mg/«3)jSTEL 1000 ppm (237S-mg/rnS) 

. OEL-JAPftNiTUA 200 ppm (470 mg/m3). OEL-THE NETHERLANDSOWA 750 ppm ( 
1780 mo/mS) JAN9. OEL-THE PHILIPPINES)TUA 1000 Ppm (2400 mg/m3). OEL-P 
OLAND.'TUA 200 » s / n 3 . DEL-RUSSIA I TUA 200 PP»/STEL 200 ag/mS. OEL-SUE DEN 
iTUA 250 ppm (600 mg/m3>!STEL 500 ppm (1200 ng/a3) . GEL-SUITZERLANDiTU 
A 750 ppm (17B0 mg/a3>, DEL-TURKEYITUA 1000 ppm (2400 mg/n3). DEL-UNIT 
ED KINGOOH'.TUA 1000 ppm (2400 mg/ni3) |STEL 1250 ppn. OEL IN BULGARIA, C 
OLONBIA, JORDAN, KOREA check ACGIH TLV. OEL IN NEU ZEALAND, SINGAPORE, 
VIETNAN check ACGI TLV 

C D 

S m * SECTION 14 - ADDITIONAL INFORMATION **** 
C D 

HI HSOS Creation Dates 11/30/1994 Revision 140 Oatei 12/12/1997 , 

The in format ion above i s bel ieved t i be accurate and represents the best 
H i n fo rmat ion cu r r en t l y ava i lab le to us, Houever, ue make no warranty of 
t merchantabi l i ty or any other warranty, express or i m p l i e d , u i t h respect to 

such i n f o r m a t i o n , and ue assome no l i a b i l i t y r e s u l t i n g f rom i t s use. Users 
should aake t h e i r oun inves t iga t ions to determine the s u i t a b i l i t y of the 
in fo rmat ion f o r t h e i r p a r t i c u l a r purposes, I n no uay s h a l l Fisher be l i a b l e 
f o r any claims, losses, or danages of any t h i r d par ty or f o r l o s t p r o f i t s 
or any spec i a l , i n d i r e c t , i n c i d e n t a l , consequential or exemplary 
damages, howsoever a r i s i n g , even i f Fisher has been advised of 
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K A T C M A L m m H A I A S H E E T U U ^ 

Methyl E t h y l Ketone 
144*0 

a m SECTION J - CHEMICAL PRODUCT ANO COMPANY IDENTIFICATION **** 

HSOS Namei He thy l Ethyl Ketone 
Catalog Numbersi 

AC149670200, AC149670250, S80081, DP209RB-115, BP209RB-19, BP209RB-200, 
8P209R8-50, BP2O9RS-200, BP2Q9RS-50, BPH209RB-115, BPH209RB-19, 
BPH209RB-200, BPH209RB-50, BPH209RS-200,BPN209RS-28, BPM209RS-50, 0UH2O84, 
H209R8n5, H209R819, H209RB200, H208 1 , H208 20, H20B 4 , M208-1, H208-20, 
H208-4, H2081, H20820, H2084, H209 1, H209 20, H209 4 , H209 500, H209-1, 
H209-20, M209-200, H209-4, (1209-500, K2091, H20920, H2O920O, H20920LC, 
H2094, W2O9500, rt209F8U5, H209FB19, H209FB200, H209FB50, H209RB115, 
M209R819, H209RB2O0, H209RS115, H209RS200, H209RS50, N209S 4 , H209G-4, 
H209S4, H209SS115, H209SS20O, M209SS2B, H209SS50 

Synonymsi 
2-Bitanone, e thyl methyl ketone, HEK, methylacetone, 2-oxobutaau. 

Company I d e n t i f i c a t i o n ! Fisher S c i e n t i f i c -
1 Reagent Lane 
F a i r l a u n , NJ 07410 

For i n f o r n a t i o n , c a l l ; 201-796-7100 
Emergency Numberi 201-796-7100 
For CHEMTREC assistance, cal ls 800-424-9300 • 
For I n t e r n a t i o n a l CHEftTREC assistance, c a l l i 703-527-3887 

**** SECTION 2 

1  

COMPOSITION, INFORMATION ON INGREDIENTS * m 

CASl Chemical Name X EINECSI 

78-93-3 Hethyl e thyl ketone >99X 201-159-0 

Haiard Synbolsr XI F 
Risk Phrasesi 11 36/37 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearancei Not avai lable , Flash Paintr -7 deg C, 
Danger! Extremely f l a r a a b l e l i q u i d . Kay cause r e sp i r a to ry t r a c t 
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irniwiiH, my r»» imm umu mm tumi. nay cause 
o ) severe eye aad s l i n i r r i t a t i o n u i t h poss ible burss, Hay canst? 
N d i g e s t i v e t r a c t i r r i t a t i o n u i t h nausea, vomi t ing , and d iar rhea . Hay 
Q. " cause f e t a l e f f e c t s , i 
m Tar j je t Organsi Central nervous system, 
r-
S P o t e n t i a l Health E f f e c t s 

Eye) 
Caases eye i r r i t a t i o n , Hay r e s u l t i n corneal i n j u r y . 

§ Skim 
- Hay be absorbed through the sk in i n harmful ano in t s . Prolonged 
L, ~ and/or repeated contact nay cause i r r i t a t i o n and/or d e r n a t i t i s , 

Inges t ion ! 
Hay caise i r r i t a t i o n of the d iges t ive t r a c t . Hay cause c e n t r a l 

a nervous systen depression, character ized by e x e i t e i t e i t , f o l l owed by 
« headache, d i m n e s s , drousiness, and naisea. Advanced stages may 
in cause co l lapse! unconsciousness, coma and poss ible death due to 
s r e sp i r a to ry f a i l u r e , 
GO I n h a l a t i o n : 
gj I nha l a t i on of high concentrat ions nay cause c e n t r a l nervouu systen 
H e f f e c t s characterized by headache, d izz iness , unconsciousness and 

coia, Causes r e sp i r a to ry t r a c t i r r i t a t i o n . I r r i t a t i o n nay lead to 
chemical pneumonitis and pulmonary edema, Hay cause numbness In the 
ex t r emi t i e s , 

Chronic: 
Chronic i n h a l a t i o n nay cause e f f e c t s s i n i l a r to those of acuta 
i n h a l a t i o n . Prolonged or repeated sk in contact may cause d e f a t t i n g 
and d e r m a t i t i s . 

**** SECTION 4 - FIRST AID HE ASH RES **** 
s 
m Eyes: 
9 Flush eyes u i t h p len ty of uater f o r a t least IS minutes, 
^ occasional ly l i f t i n g the upper and louer l i d s . Get medical a id 

inned ia te ly , Do NOT a l l o u v i c t i m to rub or keep eyes c losed. 
Skin : 

7 Get nedica l a i d , Rinse area u i t h large amounts of uater f o r a t l eas t 
IS minutes. Remove contaminated c l o t h i n g and shoes. 

I n g e s t i o n 
I f v i c t i n i s conscious and a l e r t , g ive 2-4 c u p f u l s of milk or ua ter . 
Get medical a id immediately, 

I n h a l a t i o n : 
Get medical a id inned ia t e ly . Remove f rom exposure to f r e s h a i r 
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immediately, I f m l ores t h i n g , g ive i r l i f i d l i l r e s p l H l l l n . ' S T 
breathing i s d i f f i c u l t , give oxygen. 

Notes to Physic ian i 
Treat s y s t e m a t i c a l l y and s u p p o r l i v e l y , 

ku* SECTION 5 - FIRE FIGHTING MEASURES kkk* 

General I n f a m o t i o n , ' 
As in any f i r e , uear a s e l f - con ta ined breathing apparatus i n 
pmsure-der tand, MSHA/HIOSH (approved or equ iva len t ! , and f u l l 
p ro t ec t ive gear, Vapors can t r a v e l to a source of i g n i t i o n and f l a s h 
b a d . Flammable L i q u i d . Can release vapors that form explosive 
n ix tures at temperatures above the f l a s h p o i n t , Uater may be 
i n e f f e c t i v e , Ma te r i a l i s l i g h t e r than uater and a f i r e nay be spread 
by the use of uater. 

Ext inguishing Mediai 
For sna i l f i r e s , use dry c h e n i c a l , carbon d ioxide , uater spray or 
a l nhs - I - r e s i s t an t foam. For large f i r e s , use uater spray, f o g , or 
a l c i h o l - r e s i s t a n t foam. 

A u t o i g n i t i o n Temperature! 404 deg C ( 7 5 9 , 2 0 deg F) 
Flash Point! -7 deg C ( 19.40 deg F) . ' 
NFPA Rating! h e a l t h - l j f l a i m a b i l i t y - 3 j r e a c t i v i t y - 0 
E x p l o s i n L i m i t s , Loweri 1,80 vo l % 

Uppers 11.50 vol X 

kkki SECTION 6 - ACCIDENTAL RELEASE HEASURES kkkk 

General Information, ' Use proper personal p r o t e c t i v e equipment as ind ica ted 
in Section 8. 

S p i l l s / L e n i s : 
Absirb s p i l l u i t h i n e r t m a t e r i a l , ( e . g . , dry sand or e a r t h ) , then 
place in to a chenical uaste conta iner . Clean up s p i l l s immediately, 
observing precaotions i n the P ro t ec t i ve Equipment sec t ion . Use a 
spark-proof t o o l , 

SECTION 7 - HANDLINO and STORAGE **** 

Handling! 
Use o i l y in a u e l l v e n t i l a t e d area, Ground and bond containers uhen 
t r a n s f e r r i n g ma te r i a l . Avoid contact u i t h eyes, s k i n , and c l o t h i n g . 
Empty containers r e t a i n product res idue, ( l i q u i d and / i r vapor) , and 
can be dangerous, Keep container t i g h t l y closed. Avoid contact u i t h 
heat, sparks and f l a n e , Avoid inges t ion and i n h a l a t i o n , Do not 
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ppceeiii'iie, mi , mu, trim, mitmr, a rm, yniiu, «i' uipu'̂ o unpi\ 
c i n t a i n i r s to h e i t , sparks or open flames, 

Storage; 
Store in a c o o l , d ry , u e l l - v e n t i l a t e d area auay f r o a incompatible 
sobstances. Flamtiables-area, 

H** SECTION B - EXPOSURE CONTROLS, PERSONAL PROTECTION 

Engineering Contro ls i 
Use adequate general sr l o c a l eihaust v e n t i l a t i o n to keep a i rborne 
concentrat ions belou the p e r i t s s i b l e exposure U n i t s . 

Exposure L i m i t s 
* + f- • — 

Chenical Name ACGIH NIOSH OSHA - F i n a l PELs 

Hethyl e t h y l ketone 200 ppn | 590 200 ppn TUA/ 590 200 ppm TUA; 590 Hethyl e t h y l ketone 
mg/n3) 300 ppn »g/ra3 TWA 3000 mg/n3 TUA 

STEL) 805 mg/n3 PPB IDLH 
STEL 

CD 
01 
S 
CO 

CM 
H 

<r 

OSHA Vacated PELsi 
Hethyl e thy l ketone! 
200 PPB TUA} 590 ng/a3 TUA 

Personol Pro tec t ive Equipment 

Eyesi 

Skin: 

Uear appropriate p ro t ec t i ve eyeglasses or chenica l 
sa fe ty goggles as described by OSHA's eye and f aco 
p ro tec t ion regu la t ions i n 29 CFR 1910,133. 

Clo th ing! 

Respirators! 

Uear appropriate p r o t e c t i v e gloves to prevent s k i n 
exposure, 

Uear appropriate p r o t e c t i v e c l o t h i n g to prevent s k i n 
exposure. 

F o i i o u the OSHA re sp i r a to r r egu la t ions found in 29CFR 
1910,134. Aluays use a NIOSH-approved r e sp i r a to r uhen 
necessary, 
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Physical Slatet Liqu 1 if 
Appearance: Not available, 
Odor; sweetish odor - alcohol-l ike 
pHi Not available, 
vapor Pressure; 71,2 an Hg 
Vapir Osntity i 2,5 (Air=l ) 
Evaporation Rate: 2,7 (Elhersl) 
Viscosity: 0.42 nPas 15 de 
Soiling Point: 80 deg C 9 740,00nn Hg 
Freexing/Neltiog Poiat: -87 deg C 
Dectnpositiin Tetperaturei Not available, 
So lub i l i t y : t i s c i b l a with o i l s 
Specific 6wi ty /Dens i ty : .8Q50g/cm3 
Nilecular Ftreulai C4HB0 
Molecular Ueight: .72,11 

SECTION 10 - STABILITY AND REACTIVITY" kkkk 

Chenical S t ab i l i t y i 
Stable at roon tenperitore i i closed containers under noroal storage 
and handling conditions, 

Conditions to Avoid: 
Incompatible materials, igni t ion sources, euess heat. 

Iacocpat ibi l i t ies u i th Qther Materials: 
Anines, anraoniffi caustics, chlor i fora + a l k a l i , chlorosalfonic acid, 
copper, hydrogen peroxide + n i t r i c acid, inorganic acids, 
isacyanates, potassiuitrt-butoxide, 2-prtpanoI, pyridines, strong 
oxiditers, and fuming su l fur ic acid. ' 

Hamrfgos Oeciopositiit Products: 
Carbon monoxide, carbon dioxide, 

Hazardous Palyier i ia t ioni Has not been reported, 

M*ft SECTION 11 - TQXICOLQGICAl INFORMATION **** 

RTECS4: 
CASl 78-93-3: EL6475000 

LD50/LC501 
CASl 78-93-3: Inhalation, mouse: LC50 MO g»/i3/2H; Inhalation, r a t i 
LCSO =23500 ng/a3/8H) Oral, Biusei L050 = 4050 mg/kg,' Oral, rat i LD50 
* 2737 nig/kg; Skin, rabbiti LD50 * 4480 mg/kg, 

Carcinogenicity: 
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Not l is ted by ACGIH, IARC, NIOSH, NTP, at OSHA, 
Cpidenio lo gy t J 

No information available, 
Teratogenicity! 

' Eebryo or Fetus.' f o to tox ic i t y , i h l - r a t TCLaBl000 ppn>, Specific 
Developmental Abnonal i t ies i craniofacial and urogenital, i h l - r a t J 

1 TCL0=3000 ppm/TH; musculoskeletal, i h l - r a t TCLo=IOOO ppm, 
Reproductive Effectsi 

Ni information available. 
Neurotoxicity! 

No information available. 
Mutagenicity: 

Sex chronosone loss/nan-disjunctiont S. cerevisiae 33800 ppn. 
Other Studies! 

None, 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

E c i t i x i c i t y : 
Fathead ninnou LC50=3220 mg/L/9*W flluesiJl TLn=5440 to 1690 ng/L/24 
to 94H 

Environnental Fate: 
Substance evaporates io water u i th 11/2= 3D (r ivers) ta 12D (lakes), 
Substance is not expected t i bloconcentrate in aquatic organises. 

Physical/Chetiieali 
Substance phatodegrades in air u i th T1/2 = 2,3 days. 

Other: 
None. 

m i SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of in a •anner consistent uith federal , state, and local regulations, 
RCRA D-Series Naxinun Concentration of Contain a ants; 
CASl 78-93-3: waste nunher 0035; regulatory level •• 
200.0 M / L , 
KRA D-Series Chronic Toxicity Reference Levelsi CAS* 
78-93-3: chronic toxic i ty reference level = 2 n g / l . 
RCRA F-Seriesi None l i s ted . 
RCRA" P-Series: None l i s ted . 
RCRA U-Seriesi CASl 78-93-3: yaste nunber U159 ' 
(Ignitable waste; Toxic waste). 
CASl 78-93-3 i s banned fron land disposal according 

• m i n a n -mm mm mxa ~ i mm mm mm mm mm -jm 
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**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name: ETHYL METHYL KETONE 
Hazard Class: 3 

UN Nunbcn 1193 
Packing Griupi I I 

IHO 
Shipping Haw: ETHYL METHYL KETONE . 
Hazard Class: 3,2 . .; 

UN NuBiter: 1193 
Packing Group: I I 

IATA 
Shipping Naaei ETHYL METHYL KETONE • . 
Hazard Class: 3 

UN Number: 1193 , 
Packing Groupi J I 1 

RIO/ADR ; 
Shipping Nate: ETHYL METHYL KETONE 

Dangerous Goods Code:-3(36) 
UN Number: J193 

Canadian TDG 
Shippiig Name: METHYL ETHYL KETONE '. 

Haiard Classi 3 
UN Nunber: UNIJ93 

Other Information: FLASHPOINT -9C 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CASl 78-93-3 i s l i s ted on the TSCA inventory, 
Health & Safety Reporting Lis t 

CASt 70-93-3: Effective Date: October 4, 19B2| Sunset Date: October 4, 
Chenical Test Riles 

None of the chenicals in this product are under a Chenical Test Rule, 
Section 12 b 

None of the chei ic i l s are l i s ted under TSCA Section 12b, 
TSCA Significant Neu Use Rule 

Nome of the chenicals in this nater ial have a SNUR under TSCA, 
SARA 
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i . aeLllni m (R|> ' . • . 
f i n a l RQ = 5000 pounds (2270 kg) 

Section 302 (TPQ) 
None of the chenicals in th is product have a TPQ. , 

SARA Codes 
CAS I 7S-93-3i acute, flammable. ' 

Section 313 
This i a i e r i a l contains Hethyl ethyl ketone (CAS* 7B-93-3, >9?X>,uhich 
is subject to the reporting requirements of Section 313 of SARA T i t l e 
I I I aod 40 CFR Part 373. 

Clean Air Acti 
CAS* 78-93-3 is l i s ted as a hazardius air pollutant (HAP). 
This naterial does not contain any Class 1 Ozone depletors, 
This naterial dies not contain any Class 2 Ozone depletors. 

Cleai Uater Acti 
None of the chenicals in this product are l i s ted as Hazardous 
Substances under the CUA. 
None of the chenicals in th is product are l i s ted as Pr ior i ty 
Pollutants under the CUA. 
Hone of the chenicals in th i s product are l is ted as Toxic Pollutants 
inder the CUA, 

OSHA I 
None of the chemicals in this product are considered highly hazardous 
by OSHA, 

STATE 
Methyl ethyl ketone can be found on the fo l lou ing state r ight to knou 
l i s t s i Cal i fornia , Neu Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts. 
California No Significant Risk Leveli 
Note of the cheaicals in this product are l i s t ed . 

European/International Regulations 
European Labeling in Accordance uith EC Directive!) 

Haiard Syanbolsi XI F 
Risk Phrases; 

R i i Highly f l amab le . 
R 34/3? I r r i t a t i n g to eyes and respiratory systen. 

Safety Phrasesi 
S 16 Kcfcp auay f ron sources of igni t ion - No 
smoking. 
S 25 Avoid contact u i th eyes, 
S 33 Take precautionary measures against s ta t ic 
discharges, 
S 9 Keep container in a well-ventilated place. 



CASl 78-93-31 1 
Canada 

CASl 78-93-3 is l is ted on Caoada's DSL/NDSL L i s t , 
Ihls product has a UHMIS c lass i f ica t ion i f 82, D2B. 
CASl 78-93-3 i s not l is ted in Canada's Ingredient Disclosure L i s t , 

Exposure Limits 
CASl 78-93-31, DEL-AUSTRALIA I TWA 150 ppn (445 n«/m3);STEL 300 ppm (89 
0 ng/m3), DEL-AUSTRIA I TUA 200 ppn (590 ng/s3). OEL-SELQIUKiTUA 200 ppir 
(590 mg/n3)jSTEL 300 PP» (885 ag/s3), OEL-QENMARKiTUA 100 ppm (290 rag 
/n3)jSkin. OEL-FINLAND:TUA 150 ppn (440 »g/i>3>iSTEL 190 pprtjSkin. OEL-
FRANCEiTUA 200 PPH (600 ag/n3)tSkin. OEL-GERHANYiTUA 200 ppn (590 ng/n 
3), (JEL-HUNGARYiTUA 200 ng/nS/STEL 400 ag/m3. OEL-IHQIAiTUA 200 PPB (5 
90 ng/m3)|STEL 300 ppm (885 ng/iv3), OEL-JAPAN:TUA 200 ppm (590 mg/n3)7 
70EL-THE NETHERLANDS)TUA 200 ppm (590 ng/n3). OEL-THE PHILIPPINES!TWA 
200 ppm (590 ng/mS). DEL-POLANDiTUA 200 mg/n3, OEL-RUSSIA)TUA 200 ppn; 
STEL 200 tg/n3. OEL-SUEDENiTUA 50 ppn (150 ag/n3);STEL 100 ppm (300 rag 
/n3J. OEL-SWITZERLAND!TUA 200 ppn (590 ng/n3)/STEL 400 ppn. OEL-TURKEY 
:TUA 200 ppn (590 ng/n3). DEL-UNITED KINGDOM)TUA 200 ppn (590 Dg/m3>;S 
TEL 300 ppn. OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV? 
?OEL IN NEU ZEALAND, SINGAPORE, VIETNAM check ACfll TLU 

*»*» SECTION U - AOOITIONAL INFORMATION 

MSDS Creation Datei 12/28/1994 Revision #5 Oatei 12/12/1997 

The information above is believed to be accurate and represents the best 
information currently available to as, However, ue make no uarranty of 
aerchantability or any other uarranty, express cr inpl ied, ui th respect to 
such infornation, and ue assume ni l i a b i l i t y result!ng fron i t s use, Users 
should make their oun investigations to determine the s u i t a b i l i t y of the 
infomatioo for their particular purposes, Jn no uay shall Fisher be liable' 
fo r any claias, losses, or dotages of any th i rd party or for lost p r o f i t s 
or any special, indirect, incidental, consequential or exenplary 
damages, howsoever arising, even i f Fisher has been advised of 
the possibi l i ty of such danages, 
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*ut SECTION 14 - TRANSPORT INFORMATION *m 

US DOT 
Shipping Name: ETHYL HETHYL KETONE 

I HO 

TATA 

Hazard Class: 3 
UN Nunberi 1193 

Packing Groupi I I 

Shipping Naite: ETHYL METHYL KETONE . 
Hazard Class: 3,2 

UN Nuaber; 1193 
Packing Group: I I 

Shipping Nasei ETHYL METHYL KETONE = . 
Hazard Classi 3 

UN Numbers 1193 , 
Packing Group: I I 1 ;-

RIO/ADR i 
Shipping Nanei ETHYL METHYL KETONE :: 

Dangerous Goods Code:-3(36) 
UN Number: J193 

Canadian TOG 
Shippiig Name: METHYL ETHYL KETONE :. 
Hazard Classi 3 

UN Nunberi UN1193 
Other In fo rn i t iom FLASHPOINT -9C 

**o SECTION 15 - REGULATORY INFORMATION *m 

US FEDERAL 
TSCA 

CASl 7S-93-3 is l is ted on the TSCA inventory. 
Health & Safety Reporting Lis t 

CASt 7B-93-3i Effective Datei October 4, 1982; Sunset Oate: October 4, 
Chenical Test Rules 

None of the chemicals in this product are under a Chenical Test Rule, 
Section 12b 

None of the cheaicals are l i s ted under TSCA Section 12b, 
TSCA Significant Neu Use Rule 

None of the cheaicals in this material have a SNUR under TSCA. 
SARA 
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^ ' I M I I I m m t " - — : ^ 
f i n a l RQ = 5000 pound* (2270 kg) 

Section 302 (TPQ) J 
None of the chenicals in th i s product have i TPQ, , 

SARA Codes 
CAS t 7B-93-3i acute, flammable, ' 

Section 313 
This eaterial contains Hethyl ethyl ketone (CAS* 7B-93-3, >9?X>,which 
is subject to the reporting requirements of Section 313 of SARA T i t l e 
I I I and 40 CFR Part 373. 

Clean Air Acti 
CAS* 78-93-3 is l i s ted as a hazardous air pollutant (MAP), 
This naterial does not contain any Class 1 Ozone depletors. 
This material dies not contain any Class 2 Ozone depletors, 

Cleai Uater Acti . ' 
None of the chenicals in th is product are l i s ted as Hazardous 
Substances under the CUA. 
Nooe of the chenicals in th is product are l i s ted as Pr ior i ty 
Pollutaats under the CUA. . 1 

None of the chenicals in t h i s product are l i s ted as Toiic Pollutaats 
inder the CUA, 

OSNAi 
None of the chemicals in th is product are considered highly hazardous 
hy OSHA, 

STATE 
Methyl ethyl ketone can be found on the fo l lou ing state r ight to know 
l i s t s ) Cal i fornia , Neu Jersey, Florida, .Pennsylvania, Minnesota, 
Massachusetts. 
California No Significant Risk Leveli 
Nose of the chenicals in th is product are l i s t ed , 

European/International Regulations 
European Labeling in Accordance uith EC Oirectiveu 

Hazard Synbolsi XI F 
Risk Phrasesi 

R JI Highly flamtable. 
R 34/37 I r r i t a t i n g to eyes and respiratory systen. 

Safety Phrasesi 
S 14 Kcfcp auay ttan sources of igni t ion - No 
smoking. 
S 25 Avoid contact ui th eyes, 
S 33 Take precautionary Measures against s ta t ic 
discharges, 
S 9 Keep container in a well-ventilated place. 
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Use your web browser's "Back" key to return to previous topic. 

Tetrachloroethylene 

•*** MATERIAL SAFETY DATA SHEET **** 

Tetrachloroethylene 
22900 

**** SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION **** 

MSDS Name: Tetrachloroethylene 
Catalog Numbers: 

C182 20, C182 4, C182-20, C182-4, C18220, C1824, 04586 4, 04586-4, 045864 
Synonyms: 

Ethylene tetrachloride; Tetrachlorethylene; Perchloroethylene; 
Perchlorethylene 

Company I d e n t i f i c a t i o n : Fisher S c i e n t i f i c 
1 Reagent Lane 
Fairlawn, NJ 07410 

For information, c a l l : 201-796-7100 
Emergency Number: 201-796-7100 
For CHEMTREC assistance, c a l l : 800-424-9300 
For International CHEMTREC assistance, c a l l : 703-527-3887 

Hazard Symbols: XN N 
Risk Phrases: 40 51/53 

++** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCY OVERVIEW 
Appearance: c l e a r , c o l o r l e s s . 
Caution! I r r i t a n t . May cause central nervous system depression. May 
cause respiratory and digestive t r a c t i r r i t a t i o n . May cause l i v e r 
and kidney damage. May cause severe eye and skin i r r i t a t i o n with 
possible burns. May cause reproductive and f e t a l e f f e c t s . May cause 
cancer based on animal studies. 
Target Organs: Kidneys, central nervous system, l i v e r . 

**** SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS + ** + 

CAS# | Chemical Name 1 % I EINECS# 

127-18-4 |Tetrachloroethylene I 99+ I 204-825-9 
-+ 



http̂ Avww.fisherl.coni/flVitv716̂ 7.8.msfD010.128... 

Potential Health E f f e c t s 
Eye: 

Contact with eyes may cause severe i r r i t a t i o n , and possible eye 
burns. 

Skin: 
May cause severe i r r i t a t i o n and possible burns. 

Ingestion: 
May cause ce n t r a l nervous system depression, kidney damage, and 
l i v e r damage. Symptoms may include: headache, excitement, fatigue, 
nausea, vomiting, stupor, and coma. May cause g a s t r o i n t e s t i n a l 
i r r i t a t i o n with nausea, vomiting and diarrhea. 

Inhalation: 
Inhalation of vapor may cause respiratory t r a c t i r r i t a t i o n . May 
cause c e n t r a l nervous system effects including vertigo, anxiety, 
depression, muscle incoordination, and emotional i n s t a b i l i t y . 

Chronic: 
Possible cancer hazard based on tests with laboratory animals. 
Prolonged or repeated skin contact may cause defatting and 
dermatitis. May cause respiratory t r a c t cancer. May cause adverse 
nervous system e f f e c t s including muscle tremors and incoordination. 
May cause l i v e r and kidney damage. May cause reproductive and f e t a l 
e f f e c t s . 

**** SECTION 4 - FIRST AID MEASURES **** 

Eyes: 
Flush eyes with plenty of water for at l e a s t 15 minutes, 
occasionally l i f t i n g the upper and lower l i d s . Get medical aid. 

Skin: 
Get medical aid i f i r r i t a t i o n develops or p e r s i s t s . Wash clothing 
before reuse. Flush skin with plenty of soap and water. 

Ingestion: 
I f v i c t i m i s conscious and a l e r t , give 2-4 cupfuls of milk or water. 
Never give anything by mouth to an unconscious person. Get medical 
ai d . 

Inhalation: 
Remove from exposure to fresh a i r immediately. I f not breathing, 
give a r t i f i c i a l r e s p i r a t i o n . I f breathing i s d i f f i c u l t , give oxygen. 
Get medical aid. 

Notes to Physician: 
Treat symptomatically and supportively. 

**** SECTION 5 - FIRE FIGHTING MEASURES **** 

General Information: 
As i n any f i r e , wear a self-contained breathing apparatus i n 
pressure-demand, MSHA/NIOSH (approved or equivalent), and f u l l 
protective gear. Containers may explode i n the heat of a f i r e . 
Vapors may be heavier than a i r . They can spread along the ground and 
c o l l e c t i n low or confined areas. 

Extinguishing Media: 
Substance i s noncombustible; use agent most appropriate to 
extinguish surrounding f i r e . For small f i r e s , use dry chemical, 
carbon dioxide, or water spray. For large f i r e s , use dry chemical, 
carbon dioxide, al c o h o l - r e s i s t a n t foam, or water spray. Cool 
containers with flooding quantities of water u n t i l well a f t e r f i r e i s 
out. 

Autoignition Temperature: Not applicable. 
Flash Point: Not applicable. 
NFPA Rating: health-2; flammability-O; r e a c t i v i t y - 0 
Explosion Limits, Lower: Not available. 

Upper: Not available. 

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES *+** 
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**** SECTION 6 - ACCIDENTAL RELEASE MEASURES **** 

General Information: Use proper personal protective equipment as indicated 
i n Section 8. 

Spil l s / L e a k s : 
Absorb s p i l l with i n e r t material, (e.g., dry sand or earth), then 
place into a chemical waste container. Avoid runoff into storm 
sewers and ditches which lead to waterways. Clean up s p i l l s 
immediately, observing precautions i n the Protective Equipment 
section. Flush down the s p i l l with a large amount of water. Remove 
a l l sources of igniti o n . Use a spark-proof tool. Provide v e n t i l a t i o n . 

***+ SECTION 7 - HANDLING and STORAGE **** 

Handling: 
Wash thoroughly af t e r handling. Remove contaminated clothing and 
wash before reuse. Use with adequate v e n t i l a t i o n . Do not reuse t h i s 
container. Avoid breathing vapors from heated material. Avoid contact 
with skin and eyes. Keep container t i g h t l y closed. Keep away from 
flames and other sources of high temperatures that may cause material 
to form vapors or mists. 

Storage: 
Keep away from heat and flame. Store i n a cool, dry place. Keep 
containers t i g h t l y closed. 

***+ SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 
Use process enclosure, l o c a l exhaust ve n t i l a t i o n , or other 
engineering controls to control airborne l e v e l s below recommended 
exposure l i m i t s . 

Exposure Limits 

Chemical Name | ACGIH I NIOSH IOSHA - F i n a l PELs 

Tetrachloroethylene|25 ppm ; 170 INIOSH Potential 1100 ppm TWA; C 
I mg/m3; 100 ppm I Occupational 1 200 ppm; C 200 
ISTEL; 685 mg/m3 I Carcinogen - see I ppm 
ISTEL 
1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

(Appendix A; 
I minimize 
I workplace odo r 
I exposure 
I concentrations 
I l i m i t number of 
I workers exposed 
1150 ppm IDLH (not 
I considering 
I carcinogenic 
I effects) 

OSHA Vacated PELs: 
Tetrachloroethylene: 
25 ppm TWA; 170 mg/m3 TWA 

Personal Protective Equipment 

Eyes: 
Wear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations i n 29 CFR 1910.133. 

Skin: 
Wear appropriate protective gloves to prevent skin 
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exposure. 
Clothing: 

Wear appropriate protective clothing to prevent skin 
exposure. 

Respirators: 
A respiratory protection program that meets OSHA's 29 
CFR 11910.134 and ANSI Z88.2 requirements must be 
followed whenever workplace conditions warrant a 
res p i r a t o r ' s use. 

**** SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES **** 

Physical State: 
Appearance: 
Odor: 
pH: ' 
Vapor Pressure: 
Vapor Density: 
Evaporation Rate: 
V i s c o s i t y : 
B o i l i n g Point: 
Freezing/Melting Point: 
Decomposition Temperature: 
S o l u b i l i t y : 
S p e c i f i c Gravity/Density: 
Molecular Formula: 
Molecular Weight: 

Liquid 
c l e a r , colorless 
sweetish odor 
Not available. 
15.8 mm Hg 
5.2 
9 (ether=100) 
0.89 mPa s 20 d 
121 deg C 
-22.3 deg C 
150 deg C 
Nearly insoluble i n water. 
1.623 
C2C14 
165.812 

+*** SECTION 10 - STABILITY AND REACTIVITY **** 

Chemical S t a b i l i t y : 
Stable under normal temperatures and pressures. 

Conditions to Avoid: 
Incompatible materials, excess heat. 

I n c o m p a t i b i l i t i e s with Other Materials: 
Strong bases, metals, l i q u i d oxygen, dinitrogen tetroxide. 

Hazardous Decomposition Products: 
Hydrogen chloride, phosgene, carbon monoxide, carbon dioxide. 

Hazardous Polymerization: W i l l not occur. 

**** SECTION 11 - TOXICOLOGICAL INFORMATION **** 

RTECS#: 
CAS# 127-18-4: KX3850000 

LD50/LC50: 
CAS# 127-18-4: Inhalation, mouse: LC50 =5200 ppm/4H; Inhalation, 
r a t : LC50 =34200 mg/m3/8H; Oral, mouse: LD50 = 8100 mg/kg; Oral, r a t : 
LD50 = 2629 mg/kg. 

Carcinogenicity: 
Tetrachloroethylene -

ACGIH: A3-animal carcinogen 
C a l i f o r n i a : carcinogen - i n i t i a l date 4/1/88 

NIOSH: occupational carcinogen 
NTP: Suspect carcinogen 
OSHA: Possible Select carcinogen 
IARC: Group 2A carcinogen 

Epidemiology: 
Epidemiologic studies have given inconsistent r e s u l t s . Studi 
es have shown that tetrachloroethylene has not caused cane 
er i n exposed workers. The studies have serious weakne 
sses such as mixed exposures. In t e s t s with rats and mice, i 
t appeared that t i s s u e destruction or peroxisome p r o l i f e r a 
t i o n rather than genetic mechanisms were the cause of 
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the observed increases i n normally occurring cancers. The 
ora l mouse TDLo that was tumorigenic was 195 gm/kg/50W-I. 

Teratogenicity: 
Has caused musculoskeletal abnormalities. Has caused morphological 
transformation at a dose of 97mol/L i n a study using r a t embryos. 

Reproductive E f f e c t s : 
Has caused behavioral, biochemical, and metabolic e f f e c t s on newborn 
rats when the mother was exposed to the TCLo of 900 ppm/7H at 7-13 
days a f t e r conception. A dose of 300 ppm/7H 6-15 days a f t e r 
conception caused post-implantation mortality. 

Neurotoxic!ty: 
No information available. 

Mutagenicity: 
Not mutagenic i n Escherichia c o l i . No mutagenic effects were seen i n 
ra t l i v e r a f t e r exposure at 200 ppm for 10 weeks. No chromosome 
changes were seen i n the bone marrow c e l l s of exposed mice. 

Other Studies: 
A case of 'obstructive jaundice' i n a 6-week old infant has 
been attributed to tetrachloroethylene i n breast milk. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

Ecotoxicity: 
Not a v a i l a b l e . 

Environmental Fate: 
i n s o i l , substance w i l l rapidly evaporate. I n water, i t w i l l 
evaporate. I n a i r , i t can be expected to e x i s t i n the vapor phase. 

Physical/Chemical: 
Not available. 

Other: 
Not available. 

**** SECTION 13 - DISPOSAL CONSIDERATIONS **** 

Dispose of i n a manner consistent with federal, state, and l o c a l regulations. 
RCRA D-Series Maximum Concentration of Contaminants: 
CAS# 127-18-4: waste number D039; regulatory l e v e l = 
0.7 mg/L. 
RCRA D-Series Chronic Toxicity Reference Levels: CAS# 
127-18-4: chronic t o x i c i t y reference l e v e l = 0.007 
mg/L. 
RCRA F-Series: None l i s t e d . 
RCRA P-Series: None l i s t e d . 
RCRA U-Series: CAS# 127-18-4: waste number U210. 
CAS# 127-18-4 i s banned from land disposal according 
to RCRA. 

**** SECTION 14 - TRANSPORT INFORMATION **** 

US DOT 
Shipping Name: TETRACHLOROETHYLENE 
Hazard Class: 6.1 

UN Number: UN1897 
Packing Group: I I I 

IMO 
No information available. 

IATA 
No information available. 

RID/ADR 
No information available. 

Canadian TDG 
Shipping Name: TETRACHLOROETHYLENE 
Hazard Class: 6.1 



Tetrachloroethylene http://www.fisherl.(x>m/fl̂  

UN Number: UN1897 

**** SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 127-18-4 i s l i s t e d on the TSCA inventory. 
Health & Safety Reporting L i s t 
CAS# 127-18-4: E f f e c t i v e Date: June 1, 1987; Sunset Date: June 1, 1997 

Chemical Test Rules 
None of the chemicals i n t h i s product are under a Chemical Test Rule. 

Section 12b 
None of the chemicals are l i s t e d under TSCA Section 12b. 

TSCA S i g n i f i c a n t New Use Rule 
None of the chemicals i n t h i s material have a SNUR under TSCA. 

SARA ' 
Section 302 (RQ) 

f i n a l RQ = 100 pounds (45.4 kg) 
Section 302 (TPQ) 
None of the chemicals i n t h i s product have a TPQ. 

SARA Codes 
CAS # 127-18-4: acute. 

Section 313 
This material contains Tetrachloroethylene (CAS# 127-18-4, 
99+%),which i s subject to the reporting requirements of Section 313 
of SARA T i t l e I I I and 40 CFR Part 373. 

Clean A i r Act: 
CAS# 127-18-4 i s l i s t e d as a hazardous a i r pollutant (HAP). 
This material does not contain any Class 1 Ozone depletors. 
This material does not contain any Class 2 Ozone depletors. 

Clean Water Act: 
None of the chemicals i n t h i s product are l i s t e d as Hazardous 
Substances under the CWA. 
CAS# 127-18-4 i s l i s t e d as a P r i o r i t y Pollutant under the Clean Water 
Act. 
CAS# 127-18-4 i s l i s t e d as a Toxic Pollutant under the Clean Water 
Act. 

OSHA: 
None of the chemicals i n t h i s product are considered highly hazardous 
by OSHA. 

STATE 
Tetrachloroethylene can be found on the following s t a t e r i g h t to know 
l i s t s : C a l i f o r n i a , New Jersey, F l o r i d a , Pennsylvania, Minnesota, 
Massachusetts. 
The following statement(s) i s ( a r e ) made i n order to comply with 
the C a l i f o r n i a Safe Drinking Water Act: 
WARNING: This product contains Tetrachloroethylene, a chemical known 
to the state of C a l i f o r n i a to cause cancer. 
C a l i f o r n i a No S i g n i f i c a n t Risk Level: 

CAS# 127-18-4: no s i g n i f i c a n t r i s k l e v e l = 14 ug/day 
European/International Regulations 

European Labeling i n Accordance with EC Directives 
Hazard Symbols: XN N 
Risk Phrases: 

R 40 Possible r i s k s of i r r e v e r s i b l e e f f e c t s . 
R 51/53 Toxic to aquatic organisms; may cause 
long-term adverse effects i n the aquatic environment. 

Safety Phrases: 
S 23 Do not inhale gas/fumes/vapour/spray. 
S 36/37 Wear suitable protective clothing and 
gloves. 
S 61 Avoid release to the environment. Refer to 
speci a l instructions/Safety data sheets. 



jtrachloroethylene http://www.fisherl.com/fb/itv?16..f97.8.ms£0010.128..4.9. 

WGK (Water Danger/Protection) 
CAS# 127-18-4: 3 

Canada 
CAS# 127-18-4 i s l i s t e d on Canada's DSL/NDSL L i s t . 
This product has a WHMIS c l a s s i f i c a t i o n of DIB, D2A. 
CAS# 127-18-4 i s not l i s t e d on Canada's Ingredient Disclosure L i s t . 

Exposure Limits 
CAS# 127-18-4:. OEL-ARAB Republic of Egypt:TWA 5 ppm (35 mg/m3);Skin 

A 50 ppm (339 mg/m3);STEL 200 ppm (1368 mg/m3). OEL-CZECHOSLOVAKIA:TWA 
250 mg/m3;STEL 1250 mg/m3. OEL-DENMARK:TWA 30 ppm (200 mg/m3);Skin. O 
EL-FINLAND:TWA 50 ppm (335 mg/m3);STEL 75 ppm (520 mg/m3);Skin. OEL-FR 
ANCE:TWA 50 ppm (335 mg/m3). OEL-GERMANY:TWA 50 ppm (345 mg/m3);Carcin 
ogen. OEL-HUNGARY:STEL 50 mg/m3;Skin;Carcinogen. OEL-JAPAN:TWA 50 ppm 
(340 mg/m3). OEL-THE NETHERLANDS:TWA 35 ppm (240 mg/m3);Skin. OEL-THE 
PHILIPPINES:TWA 100 ppm (670 mg/m3). OEL-POLAND:TWA 60 mg/m3. OEL-RUSS 
IA:TWA 50 ppm;STEL 10 mg/m3. OEL-SWEDEN:TWA 10 ppm (70 mg/m3);STEL 25 
ppm (170 mg/m3) . OEL-SWITZERLAND:TWA 50 ppm (345 mg/m3) ; STEL 100 ppm;S 
kin. OEL-THAILAND:TWA 100 ppm;STEL 200 ppm. OEL-UNITED KINGDOM:TWA 50 
ppm (335 mg/m3);STEL 15 ppm. OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA 
check ACGIH TLV. OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 4/07/1995 Revision #11 Date: 12/12/1997 

The information above i s believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no l i a b i l i t y r e s u l t i n g from i t s use. Users 
should make t h e i r own investigations to determine the s u i t a b i l i t y of the 
information for t h e i r p a r t i c u l a r purposes. In no way s h a l l Fisher be l i a b l e 
for any claims, losses, or damages of any t h i r d party or for l o s t p r o f i t s 
or any sp e c i a l , i n d i r e c t , incidental, consequential or exemplary 
damages, howsoever a r i s i n g , even i f Fisher has been advised of 
the p o s s i b i l i t y of such damages. 
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ULTRA Scientific 
(401) 294-9400 

« AT E R J A L S A F E T Y B ft T A S H E E T 
axr^^tH\nt"mm"m"mmSss 

m Smltt Street 
Icrth UiHjston, t r e f H B 

BATE: 0I/27/199B LAST UPDATES: 09/18/1997 CATAUJS MHBER: FP-ISO 

5ECTIM VII SPILL W LEAK PR0CEQWE5 

Spills or li iksi Bite to the stall quantity involved, spills or leaks Should Mt pose a significant preblea. A leaking aapiilj 
or settle HT aa placed in a plastic Pag and noraal disposal procedures folloacd, Liqsid staples aty at 
absorbed oa veriieullte sr BIRO1. - ' I 

haste disposal; Burn in a cheaical incinerator equipped uith aa afterburner and scrubber. Ibiefre all federal, state and ijjcal 
laas ancBming disposal. 

SECTION VIII PRECAUTIONS TO BE TAKER IN HANBLINS AND STDP.A6E 

Use appropriate OHBA/TOIR approved safety aquipaeai. Near cheaical goggltt, face shield, gloves mi ehteica! resistant doting 
such it i laboratory coat and/or a rubber apron to prevent contact with eyes, skin, ana! dotaisg, fee? tightly closed ana' j 
store in a cool dry placet ! 

SECTION I I SPECIAL r%CAUTI0NS ARB VLWIim 

This aaterial should only be used by those persons trained in the safe handiiae, of hazardous dseaicail. 

The above ioforaatim is believed to be correct, but does not purport to be all inclusive. This i ita sbooll be used only at! 
guide la kaadliag the aaterial. ULTRA SCIENTIFIC, INC, shall not be held UUle for any daaaae reciting froa nanilinf or fr 
contact uith the above product. 
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J T-BAKER — M-CRESOL, F842 
MATERIAL SAFETY DATA SHEET 
NSN: 681000N041610 
Manufacturer's CAGE: 70829 
Part No. Indicator: A 
Part Number/Trade Name: M-CRESOL, F842 

General Information 

Company's Name: J T BAKER INC 
Company's Street: 222 RED SCHOOL LANE 
Company's Ci t y : PHILLIPSBURG 
Company's State: NJ 
Company1s Country: US 
Company's Zip Code: 08865-2219 
Company's Emerg Ph #: 908-859-2151;800-424-9300(CHEMTREC) 
Company's Info Ph #: 800-582-2537 
Record No. For Safety Entry: 001 
Tot Safety Entries This Stk#: 001 
Status: SMJ 
Date MSDS Prepared: 01MAY89 
Safety Data Review Date: 28JUL93 
MSDS S e r i a l Number: BRLPK 
Hazard C h a r a c t e r i s t i c Code: NK 

Ingredients/Identity Information 

Proprietary: NO 
Ingredient: M-CRESOL (SARA I I I ) 
Ingredient Sequence Number: 01 
Percent: 90-100 
NIOSH (RTECS) Number: GO6125000 
CAS Number: 108-39-4 
OSHA PEL: 5 PPM, S 
ACGIH TLV: N/K (FP N) 

Physical/Chemical C h a r a c t e r i s t i c s 

Appearance And Odor: COLORLESS TO YELLOW LIQUID. PHENOLIC ODOR. 
Boiling Point: 395F,202C 
Melting Point: 53.OF,11.7C 
Vapor Pressure (MM Hg/70 F ) : 0.1 (20C) 
Vapor Density ( A i r = l ) : 3.7 
Sp e c i f i c Gravity: 1.03 (H*20=l) 
Evaporation Rate And Ref: N/A 
S o l u b i l i t y I n Water: MODERATE (1-10%) 
Percent V o l a t i l e s By Volume: N/A 
p H : N/A 

F i r e and Explosion Hazard Data 

Flash Point: 187F,86C 
Flash Point Method: CC 
Lower Explosive Limit: 1.1% 
Upper Explosive Limit: 1.4% 
Extinguishing Media: USE WATER SPRAY, CARBON DIOXIDE, DRY CHEMICAL OR 
ORDINARY FOAM. 
Special F i r e Fighting Proc: USE NIOSH/MSHA APPRVD SCBA AND FULL PROTECTIVE 
EQUIP (FP N). MOVE CONTRS FROM FIRE AREA I F IT CAN BE DONE W/OUT RISK. USE 
WATER TO KEEP FIRE-EXPOS CNTRS COOL. 
Unusual F i r e And Expl Hazrds: VAPS MAY FLOW ALONG SURFACES TO DISTANT 
IGNITION SOURCES & FLASH BACK. CLOSED CONTRS EXPOSED TO HEAT MAY EXPLODE. 
CONTACT W/STRONG OXIDIZERS MAY CAUSE FIRE. 



M-CRESOL, F842 http̂ /hazar com/msds/h/q476/q327.l 

Reac t i v i t y Data 

S t a b i l i t y : YES 
Cond To Avoid ( S t a b i l i t y ) : HEAT, FLAME, OTHER SOURCES OF IGNITION, LIGHT. 
Materials To Avoid: STRONG OXIDIZING AGENTS. 
Hazardous Decomp Products: CARBON MONOXIDE AND CARBON DIOXIDE 
Hazardous Poly Occur: NO 
Conditions To Avoid (Poly): NOT RELEVANT. 

Health Hazard Data 

LD50-LC50 Mixture: LD50: (ORAL, RAT): 242 MG/KG 
Route Of Entry - Inhalation: YES 
Route Of Entry - Skin: YES 
Route Of Entry - Ingestion: NO 
Health Haz Acute And Chronic: TARGET ORGANS:NASAL SEPTUM, RESP SYS, LIVER, 
KIDNEYS, EYES, SKIN. ACUTE:INHAL:HDCH, NAUS, VOMIT, DIZZ, DROW, IRRIT OF 
SEV IRRIT/BURNS. SKIN ABSORPTION:DERM. INGEST:HARMFUL & MAY BE FATAL, NAUS, 
VOMIT, GI IRRIT, BURNS TO MOUTH (EFTS OF OVEREXP) 
Carcinogenicity - NTP: NO 
Carcinogenicity - IARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: NOT RELEVANT. 
Signs/Symptoms Of Overexp: HLTH HAZ:& THROAT. CHRONIC EFTS:DAMAGE TO 
LIVER, KIDNEYS, LUNGS, BLOOD, CENTRAL NERVOUS SYSTEM. 
Med Cond Aggravated By Exp: NONE IDENTIFIED. 
Emergency/First Aid Proc: INGEST:CALL MD. I F SWALLOWED, DO NOT INDUCE 
VOMIT. I F CONSCIOUS GIVE WATER, MILK/MILK OF MAGNESIA. INHAL:REMOVE TO 
IN CASE OF CNTCT, IMMED FLUSH SKIN W/PLENTY OF WATER (DELUGE SHOWER) FOR 8 
LEAST 15 MINS WHILE REMOVING CONTAMD CLTHNG £ SHOES. WASH CLTHG BEFORE RE
USE. EYES:IMMED FLUSH W/PLENTY OF WATER FOR § LEAST 15 MINS. 

Precautions for Safe Handling and Use 

Steps I f Matl Released/Spill: WEAR NIOSH/MSHA APPRVD SCBA & FULL PROT 
CLTHG. SHUT OFF IGNIT SOURCES; NO FLARES, SMKG/FLAMES IN AREA. STOP LEAK I F 
CAN DO W/OUT RISK. USE WATER SPRAY TO REDUCE VAPS. TAKE UP W/SAND/OTHER 
NON-COMBUST ABSORB MATL & PLACE INTO CONTR FOR LATER (SUPDAT) 
Neutralizing Agent: J T BAKER SOLUSORB(R) SOLVENT ABSORBENT RECOMMENDED 
FOR SPILLS OF THIS PRODUCT. 
Waste Disposal Method: DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, 
STATE, AND LOCAL ENVIRONMENTAL REGULATIONS. 
Precautions-Handling/Storing: KEEP CONTR TIGHTLY CLOSED. STORE IN COOL, 
DRY, WELL-VENTILATED, FLAMMABLE LIQUID STORAGE AREA/CABINET. STORE IN 
LIGHT-RESISTANT CONTAINERS. 
Other Precautions: PRODUCT MAY SOLIDIFY AT ROOM TEMPERATURE. KEEP AWAY 
FROM HEAT, SPARKS, FLAME. HARMFUL I F SWALLOWED, INHALED OR ABSORBED THROUGH 
SKIN. 

Control Measures 

Respiratory Protection: NIOSH/MSHA APPRVD RESP PROT REQ I F AIRBORNE CONC 
EXCEEDS TLV. AT CONCS UP TO 250 PPM, CHEM CARTRIDGE RESP W/ ORGANIC VAP 
CARTRIDGE & DUST/MIST FILTER IS RECOMMENDED. ABOVE THIS LEVEL, A NIOSH/MSHA 
APPRVD SCBA IS RECOMMENDED. 
Ven t i l a t i o n : USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET TLV 
REQUIREMENTS. 
Protective Gloves: RUBBER GLOVES. 
Eye Protection: CHEM WORK GOGG W/FULL LGTH FSHLD (FP N) 
Other Protective Equipment: EMER EYE BATH & DELUGE SHOWER (FP N). UNIFORM, 
PROTECTIVE SUIT RECOMMENDED. 
Work Hygienic P r a c t i c e s : WASH THOROUGHLY AFTER HANDLING. 



r BAKER - M-CRESOL, F842 http://hazaid.eom/msds/h/q476/q327 .html 

Suppl. Safety & Health Data: SPILL PROC: DISP. FLUSH AREA W/WATER. 

Transportation Data 

Disposal Data 

Label Data 

Label Required: YES 
Technical Review Date: 28JUL93 
Label Date: 19APR93 
Label Status: G 
Common Name: M-CRESOL, F842 
Chronic Hazard: YES 
Signal Word: DANGER! 
Acute Health Hazard-Severe: X 
Contact Hazard-Severe: X 
Fi r e Hazard-Moderate: X 
Reactivity Hazard-Slight: X 
Special Hazard Precautions: CORROSIVE! COMBUSTIBLE! KEEP AWAY FROM HEAT, 
SPARKS & FLAME. TARGET ORGANS:NASAL SEPTUM, RESP SYS, LIVER, KIDNEYS, EYES, 
SKIN. ACUTE:INHAL:HDCH, NAUS, VOMIT, DIZZ, DROW, IRRIT OF UPPER RESP TRACT, 
UNCON, MAY CAUSE PULM EDEMA. SKIN:SEV IRRIT/BURNS. EYES:SEV IRRIT/BURNS. 
SKIN ABSORPTION:DERMAT. INGEST:HARMFUL & MAY BE FATAL, NAUS, VOMIT, GI 
IRRIT, BURNS TO MOUTH & THROAT. CHRONIC: DMG TO LIVER, KIDNEYS, LUNGS, 
BLOOD & CNS. 
Protect Eye: Y 
Protect Skin: Y 
Protect Respiratory: Y 
Label Name: J T BAKER INC 
Label Street: 222 RED SCHOOL LANE 
Label City: PHILLIPSBURG 
Label State: NJ 
Label Zip Code: 08865-2219 
Label Country: US 
Label Emergency Number: 201-859-2151;800-424-9300(CHEMTREC) 
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* * « SECTION 1 - CHEHIML PRODUCT AND COMPANY IDENTIFICATION **** ' 

USDS Nanei Lead 
Catalog Nuoiersi 

B71957, 871957-1 , 875257, 680049, LIB 500, L18-500, LI8500, L246 500, 
L244-500, L246500, L27 1LB, L27-1LB, L271L8, S719571 

Lead letaL 
Catpany Ident i f ica t ion! Fisher Sc ien t i f i c 

1 Reagent Lane 
Fairlawo, NJ 07410 

Fur information, c a l l ! 201-796-7100 
Enwrjency Nunbers 201-796-7100 
For CHEHTSEC assistance, cal l l 800-424-9300 
f o r International CHEHTREC assistance, c a l l i 703-527-3887 

*M» SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS **«*. * 

CASl Chenical Nane X EINECS! 

7439-92-1 LEAD 99,9 231-100-4 

**** SECTION 3 - HAZARDS IDENTIFICATION **** 

EMERGENCE OVERVIEW 
Appearance! bluish white, silvery gray, 
Caitioit! Kay cause central nervous systeii depression. Hay be 
abitrbed thriugh the skin, Hay cause kidney damage. Hay cause 
respiratory and digestive tract i r r i t a t i o n . Can came reproductive 
effects , Causes eye and skin I r r i t a t i o n . Nay cause f e t a l ef fects . 
Tarset Organs,' Kidneys, central nervoas system, blood forning organs. 

Poleatial Health Effects 
Eye: 

Causes eye i r r i t a t i o n , 
Skin; 
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t m e s sum l r r i m n n . •• . . • '•" • , — . . . - ^ - w 
Ingestion! 

Causes gastrointestinal i r r i t a t i o n ui th nausea, vomiting and 
diarrhea. • 
Kany lead caapooods can cause t o i i c effects in the blood-fcrauiis 
organs, kidneys, and central nervous system. Nay cause metal taste, 
muscle pain/weakness, and convulsions. 

Inha la t ion 
Nay cause respiratory tract i r r i t a t i o n . Inhalation of fumes nay 
cause metal fume fever, uhich is characterized by f l a - l i k e synptons 
ui th Metallic taste, fever, c h i l l s , cough, weakness, chest pain, 
auscle pain and increased white*blood ce l l count. Hay cause effects 
s ia i la r to those described for ingestion. 

Chronic! 
Chronic exposure to lead nay result in plumbisi uhich is 
characterized by lead l ine in gun, headache, muscle weakness, mental 
changes, 

**** SECTION 4 - FIRST AID MEASURES k*** 

Eyest 
Flush eyes with plenty of uater f o r at least 15 minutes, 
occasionally l i f t i n g the upper and louer l ids , Get medical aid. 

Slin,-
Get radical aid, Iwnedialely f lush skin with plenty of soap and 
uater for at least 15 ninutes while removing contaminated clothing 
and shoes. Discard contaminated clothing in a Banner uhich l i m i t s 
further exposure, 

Ingestion' 
I f vict im is conscious and a le r t , give 2-4 cupfals of milk i r uater. 
Never give'anything by mouth to an unconscious person. Get medical 
aid immediately. Oo NOT induce w a i t i n g . Allow the vict im to rinse 
his mouth and then to drink 2-4 cupfuls of uater, and seek nedical 
advice. 

Inhalation! 
Remove from exposure is fresh air innediately. I f not breathing, 
give a r t i f i c i a l respiration. I f breathing is d i f f i c u l t , give oxygen. 
Get aetfical aid. 

Ntites to Physician! 
Treat synptoaatically and supportively. 

Antidote' 
The ase of Dimercaprol or BAL (Br i t i sh Anti-Lewisite) as a chelating 
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a m t f t y i a » W M I U M py q u u n i a WIBICII p w s W e i . W iisti ut ^ L -
(-"-Penicillamine at a chelating agent should be determined by 
qual i f ied medical personnel, The use of Calcium rfisodiua EDTA as a 
chelating agent should be determined by qual i f ied eedical personnel. 

**** SECTION 5 - FIRE FIGHTING MEASURES **** 

General Infornationi 
As in any f i r e , uear a self-contained breathiog apparatus in 
pressure-demand, MSHA/NIOSH (approved or equivalent), and f u l l 
protective gear, Dust can be an explosion haiard uhen exposed to 
heat or flane. 

Extinguishing Medial 
For snail f i r e s , use uater spray, dry chemical, carbon dioxide or. 
chenical foam. 

A u t i i j n i t i o n Teaperaturei Nit available. 
Flash Pointi Not available. 
NFPA Ratingi Not published. 
Explosion Limits , Louer; Not available, , 

Uppen Not available, 

»*** SECTION A - ACCIDENTAL RELEASE MEASURES **»* 
i 

General Information! Use proper personal protective equipment as indicated 
ln Section G, 

Spills/Leats! 
Vacuum or sueep up material and place into a suitable disposal 
container, Sueep up, then place into a suitable container for 
disposal, Avoid generating dusty conditions. 

**** SECTION 7 - HANDLING ind STORAGE m * 

Haidling: ; 
Uash thoroughly after handling. Remove contaminated clothing and 
uash before reuse. Use uith adequate vent i la t ion. Avoid contact uith 
eyes, skin, and clothing. Avoid ingestion and inhalation. 

Storage-
Store in i cool, ifry place. Keep from contact ui th oxi t f i r ing 
materials, 

**** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION «M4 

Eaiineering Controls! 
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"* Use adHHitt SMeral Br HC11 HUM Wi l l l l J t lMII tU ItfBP frlTJBHIg 
concentr*tions below the permissible exposure l i m i t s , 
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Exposure Limita 

Chenical Name ACGIH NIOSH OSHA - Final PELs 

LEAD 0.05 ing/ntf as.Pbt 0.100 
ng/a3 TWA; see 

Appendix C for 
supplementary 
•xposure l i n i t s 

as Pbi 100 mg/m3 
IDLH 

as Pb: 50 ug/»3 
TUA PEL" 30 og/B 

3 action level/ 
Poison (see 29 

CFR 1910.102 
5) 

OSNA Vacated PELs: 
LEAD: 

No OSHA Vacated PELs are l i s ted for this chemical. 

Personal Protective Equipment / . 

Eyes: 

Skim 

Clothing/ 

Respirators! 

Uear appropriate protective eyeglasses or chemical 
safety goggles as described by OSHA's eye and face 
protection regulations in 2? CFR 1910.133. 

Uear appropriate protective gloves and clothing to 
prevent skin exposure. 

Uear appropriate protective clothing to prevent skin 
exposure. 

Follou the OSHA respirator regulations found in 29CFR 
1910.134. Always use a NIOSH-approved respirator uhen 
necessary. 

*»"*» SECTION 9 - PHYSICAL ANO CHENICAL PROPERTIES **** 

Physical State! 
Appearance! 
Odor i 
pHi 

Solid" 
bluinh white, si lvery gray 
None reported 
Not applicable. 
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Vapor Densityi 
Evaporation Ratei 
Viscosity! 
Boiling Poioti 
Freezing/Heiting Pointi 
Oennpositi in Teaperaturei 
So lub i l i ty ! 
Specific Gravity/Density! 
-Molecular Formula: 
Holecular Weight: 

327.4 deg C 
Not available. 
Insoluble in water, 
At M 

1,3 •» My i rroe 
Not available. 
Not applicable, 
Not applicable, 
1740 deg C 

207,2 

***» SECTION 10 - STABILITY AND REACTIVITY **** 

Chenical S tab i l i ty : 
Stable under noma] traperatures aid pressures, 

Conditions to Avoid: 
Strong oxidants. 

Incompatibilit ies ui th Other Materials!. 
Strong i x i d i i i n g agents, 

Hazardous Oecofiposition Products) 
Lead/lead oxides. 

Hazardous Polymerization- Mas not been reported. 

* M * SECTION U - TOXICOLOGICAL INFORMATION **** 

RTECSf: 
CAS* 7439-92-1! 0F75250OO 

L050/LC50I 
Not available, 

Carcinogenicity! 

ACBIHJ elemental, as Pbi A3 - animal carcinogen 
California! carcinogen - i n i t i a l date 10/1/92 

OSHA; Possible Select carcinogen 
IARCi Group 2B carcinogen 

Epideiiologyt 
There are several reports that certain lead compounds adnini 
stered to animals in high doses are carcinogenic, primarily 
producing renal tumors, Salts denonstrating carcinogenic 
i t y in anlnals are usually soluble sal ts . Epideaiologica 
1 studies have not shown a relatianthip between lead exposur 
e and the incidence of cancer i i Lead workers. However, 

LEAD •• 
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ma EIHJIV nr iBM^amiiBmi iini'iui'ii im»nt? i - j iu i i J -, J ' 
r- s t a t i s i i c a l l y s i sn i f icant elevation in the standardized nor 
® t a l i t y ratio for gastric and lung cancer in battery plan 
Q. t workers only, 
u, Teratogenicity! 
£ Lead penetrates the placental barrier and has caused f e t a l 
5 abnormalities in aninals, Excesssive exposure to lead during 

pregnancy has caised neurological disorders in infants, 
Reproductive Effects! 

$ Reproductive effects f ron lead have been documented in animals and 
" human beings of both sexes, In battery workmen ui th a mean exposure 
™ of B.5 years to lead, there was an increased frequency of sperm 

abnormalities as compared ui th a control group, 
Neurotoxicity! 

s Subtle neurologic effects have been demonstrated u i th r e l a t i 
(v yely low blood levels of lead. The performance of lead uor 

kers on various neurophysiological tests uas mildly redu 
§ ced uhen compared uith a control group. Anxiety, depre 
m s s i i t , poor concentration, ' forgetfi i lness, mild 
[Jj reductions in motor and sensory nerve conduction v e l o c i i t i e 
- s have been documented in lead-exposed workers, 

Mutagenicity! -
No data available. 

Other Studies! 
No data available. 

**** SECTION 12 - ECOLOGICAL INFORMATION **** 

E c o t t i i c i t y ! 
$ Not available, 
is Environmental Fatei 
" Not available, 
S Physical/Chemical! 
? Ktt available. 
N Other! 
H Not available. 

MM-SECTION 13 - DISPOSAL CONSIDERATIONS «M« 

Dispose of in a manner consistent with federal , state, and local regulations. 
RCRA D-Series Maximum Concentration of Contaminantsi 
CAS* 7439-92-11 waste number 0008,' regulatory level » 
S.O mg/L, 

u 

u 
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7439-92-1: chronic lox ic i ty reference level « 0.05 
ag/L. 
RCRA F-Seriesi None l is ted, 
RCRA P-Series: None l is ted. 
RCRA D-Series: None l isted. 
CAS* 7439-92-1 i t binned from land dispisal according 
to RCRA, 

*m SECTION 14 - TRANSPORT' INFORMATION **** 

US OOT 
Shipping Namei RQ, ENVIRONMENTALLY HAZARDOUS SUBSTANCE, 

SOLID, N.O.S, (CONTAINS LEAD SHOT) 
Haiard Classi 9 

UN Numberi UN3077 
Packing Groupt I I I 

IHO 
No information available. 

IATA 
No inforitation available, 

RIO/AOR 
No information available, 

Canadian TOO 
No information available. 

*»«•* SECTION 15 - REGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS* 7439-92-1 i s l i s ted on the TSCA inventory. 
Health 4 Safety Reporting L i s t 

None t f the chemicals are on the Health <Y Safety Reporting L i s t . 
Chenical Test Rules 

Note i f the cheaicals in th is product are nnder a Chenical Test Rule. 
Section 12b 

None of the chemicals are l i s ted under TSCA Section 12b. 
TSCA Significant Neu Use Rule 

None of the chemicals in th is material have a SNUR under TSCA. 
SARA 

Section 302 (RQ) 
f i n a l RU = 10 pounds (4.54 kg) 

Section 302 (TPQ) 
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? uu it im cmum in m i l prouuii am . \n, 
cn SARA Cideii 
s CAS * 7439-72-11 acute, chronic. 
a. Section 313 , 
u, This aaterial contains LEAD (CAS* 7439-92-1, 99.8)0.which i s subject 
£ to the reporting requirements of Section 313 i f SARA T i t l e I I I and 
S 40 CFR Part 373. 

Clean Air Acti 
CASt 7439-92-1 l i s ted as LEAD COMPOUNDS is l i s ted as a hazardous a i r 

$ pollutant (HAP1. 
•• This material does not contain any Class 1 Drone depletors. 
H ' This material does not contain any Class 2 (hone depletors. 

Clean Uater Act: 
None of the chemicals in this product are l i s ted as Hazardous 

ra Substances under the CUA, 
N " CASl 7439-92-1 is l i s ted as a P r io r i t y Pollutant under the Clean 
ib Uater Act. 
s» CASl 7439-92-1 is l is ted as a Toxic Pollutant under the Clean Uater 
co Act. 
% OSHAi 
H None of the cheaicals in th is product are considered highly biwrdous 

•by OSHA, 
STATE 

LEAD con be found on the following state r ight to know l i s t s : 
Cal i forn ia , Neu Jersey, Florida, Pennsylvania, Minnesota, 
Massachusetts, 
The fo l louing statement!s) is(are) made in order to comply u i t h 
the California Safe Drinking Uater Act: 
WARNINGi This product contains LEAD, a chemical known to the state of 

$ California to cause cancer. 
s UARNING: This product contains LEAD, a cheaical known to the state 

of California to cause b i r th defects or other reproductive tiara, 
s Cal ifornia No Significant Risk Leveli 
? CASl 7439-92-1: NOEL =0 ,5 ug/day 

European/International Regulations 
H European Labeling in Accordance with EC Directive** 
7 Hazard Symbols: Not available. 

Risk Phrases: 
Safety Phrasesi 

UGK (Water" Danger/Protection) 
CASl 7439-92-11 

Canada 
CASl 7439-92-1 is l is ted on Canada's OSL/NDSL L i s t , 
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— V " IBIS mmi HK i wnnit. enss i r l i ia i i sw H IITH. ' 4 -* I -
CASf 7 4 3 9 - 9 2 - 1 is not l i s ted on Canada's Insredient Disclosure L i s t . 

Exposure Limits 
C A M 7 4 3 9 - 9 2 - 1 1 . OEL-FRANCEJTUA I S O ng/B3, OEL-GERMANY,* TUA 0. .1 mg/m3? 
?QEL-POLAND!TUA 0 . 0 5 *g/ni3 

**** SECTION 1 4 - ADDITIONAL INFORMATION o u 

MSGS Creation Datei 9 / 2 0 / 1 9 9 3 Revision 1 1 6 Dates 1 2 / 1 2 / 1 9 9 7 

The information above is believed to be accurate and represents the best 
information currently available to us. However, ue Mike no uarranty of 
le rch in tab i l i ty or any other uarranty, express or implied, ui th respect to 
such information, and ue assume no l i a b i l i t y resulting from i t s use, Users 
should t,ike their oun investigations to determine the s u i t a b i l i t y of the 
information for their particular purposes. In no way shall Fisher be l iab le 
for any claims, losses, or damages of any th i rd party or f o r lost p r o f i t s 
or any special, indirect , incidental, consequential or exemplary 
damages, howsoever arising, even i f Fisher has been advised of 
the possibil i ty of such damages. 

. . _ — t „ 



APPENDIX C 

GUIDANCE ON HEAT STRESS CONTROL 



C & S ENGINEERS, INC. 

HEALTH & SAFETY GUIDELINE #15 

HEAT STRESS CONTROL 

T A B L E O F CONTENTS 

1.0 P U R P O S E 1 

2.0 SCOPE 1 

3.0 D E F I N I T I O N S 1 

4.0 R E S P O N S I B I L I T I E S 1 

5.0 G U I D E L I N E S 2 

5.1 Effects of Heat Stress 2 

5.2 First Aid/ Medical Treatment 3 

5.3 Heat Stress Prevention 3 

5.4 Heat Stress Monitoring 4 

5.5 Work-Rest Regimen 4 

5.6 Biological Monitoring 4 

6.0 R E F E R E N C E S 5 

7.0 A T T A C H M E N T S 5 



C & S ENGINEERS, INC. 
HEAT STRESS CONTROL 

1.0 P U R P O S E 

To establish procedures for the implementation and operation of a heat stress prevention, 
evaluation, and response program. 

2.0 S C O P E 

Applies to all activity where employees may be exposed to environments exceeding 71 degrees 
Fahrenheit (WBGT) performing Levels C and B work, and environments exceeding 77 degrees 
Fahrenheit (WBGT) for Level D work. 

3.0 DEFINITIONS 
Acclimatization — Acclimatization is the process of the body becoming accustomed to extremes 
in temperature. 

ACGIH TLV 1997 — Heat Stress Threshold Limit Values (TLVs) are intended to protect 
workers from the severest effects of heat stress and heat injury and to describe exposures to hot 
working conditions under which it is believed that nearly all workers can be repeatedly exposed 
without adverse health effects. The TLV objective is to prevent the deep body core temperature 
from exceeding 38°C (100.4°F). 

Wet-Bulb Globe Temperature (WBGT) — This is the simplest and most suitable technique to 
measure the environmental factors associated with heat stress. The value is calculated by using 
the equations shown in Appendix A. 

Work/Rest Regimen — This is a ratio of time spent working versus time spent resting. The 
ratio applies to one (1) hour periods. For example, a work/rest regiment of 75% work, 25% rest 
corresponds to 45 minutes work, 15 minutes rest each hour. 

4.0 R E S T O N S r o i L I T I E S 

Employees — All employees must be alert to signs of development of symptoms of heat stress in 
themselves and in those working with them. They must also be aware of emergency corrective 
action. 

Health and Safety Coordinator (HSC) — The HSC is responsible for establishing and 
enforcing the work/rest regimen to control heat stress. 

Date 3/99 H&S Guideline #15 Rev.: 1 Page I 



5.0 GUIDELINES 
Acclimatization to heat involves a series of physiological and psychological adjustments that 
occur in an individual during his/her first week of exposure to hot environmental conditions. The 
work-rest regimen in this procedure is valid for acclimated workers who are physically fit. 

5.1 Effects of Heat Stress 
Hot weather can cause physical discomfort, loss of efficiency, and personal injury. Wearing 
personal protective equipment puts a worker at considerable risk of developing heat stress 
because protective clothing decreases natural body ventilation. Heat stress is probably one of the 
most common (and potentially serious) illnesses at hazardous waste sites. Regular monitoring and 
preventive measures are essential to the health and safety of personnel conducting field work. 

Early symptoms of heat stress may include fatigue, irritability, anxiety, and decreased 
concentration, dexterity, or movement. If not recognized or treated, heat stress may be serious, 
even fatal. 

Heat-related problems include: 

1. Heat Rash — caused by continuous exposure to hot and humid air and aggravation of the 
skin by chafing clothes. As well as being a nuisance, this decreases the ability to tolerate 
heat. 

2 . Heat Cramps — caused by profuse perspiration with inadequate fluid intake and 
chemical replacement (especially salts). Signs: muscle spasm and pain in the extremities 
and abdomen. 

3. Heat Exhaustion — caused by increased stress on various organs to meet increased 
demands for body cooling. Signs: shallow breathing; pale, cool, moist skin; profuse 
sweating; dizziness; fatigue. 

4. Heat Stroke — the most severe form of heat stress. Heat stroke is considered an 
Immediately Dangerous to Life or Health (IDLH) condition and as such must be treated 
as an emergency. Any person suffering from heat stroke must be cooled down 
immediately and brought to a hospital. Decontamination procedures should not be 
implemented. Signs and symptoms are: red, hot, dry skin; no perspiration; nausea; 
dizziness and confusion; strong, rapid pulse; coma. 

It is important to note that individuals vary in their susceptibility and their reactions to 
heat-related conditions. Factors that may predispose someone to a heat condition 
include: 

• Lack of physical fitness • Alcohol and drug use 

• Lack of acclimatization • Infection 

• Age • Sunburn 

• Dehydration • Diarrhea 

• Obesity • Chronic disease 

Date 3/99 H&S Guideline #15 Rev.: 1 Page 2 



5.2 First Aid/Medical Treatment 

The following first aid and medical treatments are recommended. First aid training is 
recommended. 

1. Heat Rash — Apply mild drying lotions and use cool, dry sleeping quarters to allow skin 
to dry between heat exposures. 

2 . Heat Cramps — Administer commercially-available electrolyte-balanced liquids. Seek 
medical attention i f serious. 

3. Heat Exhaustion — Remove to cooler environment; rest in reclining position. Drink 
plenty of fluids. 

4. Heat Stroke — Immediate and rapid cooling by immersion in chilled water with 
massage, or wrapping in wet sheet and fanning. These steps are to be taken while waiting 
for emergency response to arrive, or while transporting the victim to an emergency 
medical facility. This is a life-threatening situation. 

5.3 Heat Stress Prevention 

One or more of the following will help prevent or reduce heat stress: 

1 . Drinking water shall be available to employees to encourage frequent small drinks (i.e., 
one cup every 15-20 minutes {about 150 ml or 1/4 pint}). The water shall be kept 
reasonably cool (55-60°F) and shall be placed outside the contaminated areas. 
Employees shall be encouraged to salt their foods and maintain well-balanced diets. If 
employees are unacclimatized, a commercially available product such as Gatorade or 
Exceed may be used for electrolyte replacement. 

2. Cooling devices may be used to aid natural body ventilation. These devices, however, 
add weight, and their use should be balanced against worker efficiency. 

3. Long cotton underwear should be worn. It acts as a wick to help absorb moisture and 
protect the skin from direct contact with heat-absorbing protective clothing. 

4. Provide air-conditioned shelter or shaded areas to protect employees during rest periods. 

5. Install mobile showers and/or hose-down facilities to reduce body temperature and cool 
protective clothing. 

6. Conduct operations in the early morning or evening. 

7. Rotate shifts of workers. 

8. Add additional employees to work teams. 

9. Mandate work slowdowns. 

10. Good hygienic standards must be maintained by frequent change of clothing and daily 
showering. Clothing should be permitted to dry during rest periods. 
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11. Employees shall be instructed in hot weather procedures. The training program shall 
include, as a minimum, instruction in: 

a. Proper cooling procedures and appropriate first aid treatment. 

b. Proper clothing practices. 

c. Proper eating and drinking habits. 

d. Recognition of impending heat exhaustion. 

e. Recognition of signs and symptoms of impending heat stroke. 

f. Safe work practices. 

5.4 Heat Stress Monitoring 
Specific procedures will be established by the HSC and/or in the site specific HASP. 
Appendices A and B discuss the use of WBGT values. 

5.5 Work-Rest Regimen 
A work-rest regimen will be established for field work where personnel may be exposed to 
environments exceeding 77 degrees Fahrenheit (WBGT) for Level D work and environments 
exceeding 71 degrees Fahrenheit (WBGT) for Levels C and B work. The American Conference 
of Governmental Industrial Hygienists' TLV Heat Stress Threshold Limit Values will be used as 
a guideline. 

If any heat stress symptoms are identified by the employee or buddy, the HSC should be notified 
immediately and all work activity should cease until the situation is corrected. 

5.6 Biological Monitoring 
Always monitor signs and symptoms of heat-stressed employees. When WBGT-TLV criteria are 
exceeded or water vapor impermeable clothing is worn, discontinue any environmentally-induced 
or activity-induced heat stress for a person when: 

• Sustained heart rate is greater than 160 beats per minute for those under age 35; 140 beats 
for 35 years of age and older. 

• Deep body temperature is more than 100°F. 

• Blood pressure falls more than 40 torr in about 3.5 minutes. 

• There are complaints of sudden and severe fatigue, nausea, dizziness, lightheadedness, or 
fainting. 

• There are periods of inexplicable irritability, malaise, or flu-like symptoms. 

• Sweating stops and the skin becomes hot and dry. 

• Daily urinary sodium ion excretion is less than 50 mmoles. 
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6.0 REFERENCES 
ACGIH TLV Booklet, 1997 

7.0 ATTACHMENTS 

TABLE 1 — Permissible Heat Exposure Threshold Limit Values 

APPENDIX A — Wet-Bulb Globe Temperature Index 

APPENDIX B — Manual Measurement of WBGT Factors 

Date 3/99 H&S Guideline #15 Rev.: 1 



TABLE 1 

PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUES 

INTENDED CHANGES LISTED 

(values are given in °F WBGT) 

WORK LOAD 

Work-Rest Regimen 

Continuous Work 

75% Work 
25% Rest, Each Hour 

50% Work 
50% Rest, Each Hour 

25% Work 
75% Rest, Each Hour 

Light 

86 

87 

89 

89.5 

Moderate 

80 

82.5 

85 

88 

Heavy 

77 

79 

82.5 

86 

Water vapor impermeable or thermally insulating clothing, encapsulating suits, and similar 
convective and evaporative barriers can severely restrict heat loss and produce life-threatening 
heat strain, even when the ambient air temperature, radiant heat, and humidity are low. 
Whenever employees wear such restrictive clothing, it is essential that extra caution be exercised. 
Project managers and supervisors must evaluate heat stress conditions at each job site, taking into 
account specific job activities, protective clothing being used, and WBGT readings. 



APPENDIX A 

W E T - B U L B G L O B E TEMPERATURE INDEX 

A baseline work-rest regimen is selected using the WBGT procedure. The WBGT in conjunction 
with the work load required to perform each task is used to determine work-rest regimen. Light 
work examples include such tasks as sitting or standing to control machines or performing light 
hand or arm work. Moderate work includes walking about in coated coveralls and respirators 
doing moderate lifting and pushing. Heavy work corresponds to pick and shovel-type work or 
the use of full body protective clothing. It must be assumed that any activity involving this type of 
clothing will be considered heavy work. 

In order to determine the WBGT the following equations are used: 

• Outdoors with solar load: 
WBGT = 0.7 NWB + 0.2 GT + 0.1 DB 

• Indoors or outdoors with no solar load: 
WBGT = 0.7 NWB + 0.3 GT 

NWB = Natural Wet-Bulb Temperature 
DB = Dry-Bulb Temperature 
GT = Globe Thermometer Temperature 

The factors involved in the above equations can be measured using a direct reading instrument or 
manually measuring each factor. 

• An example of a direct-reading heat stress monitor is 
the Reuter-Stokes Wibget No. RSS-214 heat stress monitor. 

• Measurement of the individual factors requires the 
following equipment: 

~ Dry-bulb thermometer 

~ Natural wet-bulb thermometer 

~ Globe thermometer 

~ Stand 



APPENDIX B 

MANUAL MEASUREMENT OF W B G T FACTORS 

The range of the dry and the natural wet-bulb thermometers shall be -5°C to 50°C with an 
accuracy of 0.5° C. The dry-bulb thermometer must be shielded from the sun and the other 
radiant surfaces of the environment without restricting the airflow around the bulb. The wick of 
the natural wet-bulb thermometer shall be kept wet with distilled water for at least 1/2 hour 
before the temperature readmg is made. It is not enough to immerse the other end of the wick 
into a reservoir of distilled water and wait until the whole wick becomes wet by capillary action. 
The wick shall be wetted by direct application of water from a syringe 1/2 hour before each 
reading. The wick shall extend over the bulb of the thermometer, covering the stem about one 
additional bulb length. The wick should always be clean and new wicks shall be washed before 
using. 

A globe thermometer, consisting of a 15 cm (6-inch) diameter hollow copper sphere painted on 
the outside with a matted black finish or equivalent, shall be used. The bulb or sensor of a 
thermometer (range -5°C to 100 C with an accuracy of 0.5°C) must be fixed in the center of the 
sphere. The globe thermometer shall be exposed at least 25 minutes before it is read. 

A stand shall be used to suspend the three thermometers so that they do not restrict free airflow 
around the bulbs. 

It is permissible to use any other type of temperature sensor that gives a reading identical to that 
of a mercury thermometer under the same conditions. 

The thermometers must be placed so that the readings are representative of the condition where 
the employees work or rest, respectively. All readings shall be recorded on the site log. 

In many cases WBGT is the simplest and most suitable technique to measure heat. However, this 
system is only valid for light summer clothing. When special personal protective clothing is 
required for performing a particular job, the worker's heat tolerance is reduced and the 
permissible heat exposure limits are not applicable because this clothing is heavier, impedes 
sweat evaporation, and/or has higher insulation value. 



APPENDIX D 

GUIDANCE ON SITE COMMUNICATIONS 



C & S ENGINEERS, INC. 
HEALTH & SAFETY GUIDELINE #13 

SITE COMMUNICATIONS 

TABLE OF CONTENTS 

1.0 PURPOSE 

2 . 0 SCOPE 

3.0 DEFINITIONS 

4.0 RESPONSIBILITIES 

5.0 GUIDELINES 

5.1 On-Site Communications, 

5.2 Off-Site Communications 

6.0 REFERENCES 

7.0 ATTACHMENTS 



C & S ENGINEERS, INC. 

SITE COMMUNICATIONS 

1.0 PURPOSE 
This guideline contains information and requirements necessary to make sure field activities are 
conducted with adequate provision for communications among field personnel and to emergency 
agencies. 

2.0 SCOPE 
The guideline applies to all field activities conducted by C&S. Additional provisions for 
communications will be addressed in each Site-Specific Health and Safety Plan (HASP), as needed. 
Field communications must be provided not only to make sure field personnel can communicate 
with one another, but also to contact off-site technical and emergency assistance. 

3.0 DEFINITIONS 
None 

4.0 RESPONSIBILITIES 
Employees — All employees are responsible for knowing and using the specified communications 
to make sure field work is safely completed and/or to respond to emergencies. 

Health and Safety Coordinator (HSC) — The HSC is responsible for deterrnining the proper 
methods of communication required at a particular site; for training site personnel in the use of 
these communications; and for providing and maintaining the communications as specified. 

5.0 GUIDELINES 

5.1 On-Site Communications 
Each person shall be able to communicate with other personnel at all times. This communication 
may be via sound (air horn), electronic (two-way radio, bullhorn, etc.), or visual means. 

A set of hand signals shall be designated and agreed upon by all personnel at each site activity, for 
use in case electronic communications fail. The site-specific training shall include explanation of 
the following standard hand signals: 
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Hand gripping throat 

Grip partner's wrist or 

Signal Meaning 
Out of air; can't breath 

Leave area immediately 
place both hands around waist 

Hands on top of head 

Thumbs up 

Need assistance 

Thumbs down 

OK; I'm all right; I understand 

No; negative 

Whichever communication system is selected as a primary system, a backup system must be 
provided. For example, hand signals may be used as a backup if radio communications fail. All 
internal systems should be: 

• Clearly understood by all personnel 

• Checked and practiced daily 

• mtrinsically safe (spark-free) 

A special set of emergency signals should be set up. These should be: 

• Different from ordinary signals 

• Brief and exact 

• Limited in number so that they are easily remembered 

When designing and practicing commumcation systems, remember that: 

• Background noise on site will interfere with talking and listening 

• Wearing personal protective equipment will impede hearing and limit vision (i.e., the ability to 
recognize hand and body signals) 

• Inexperienced radio users may need practice in speaking clearly 

5.2 Off-Site Communications 

Every field task shall provide for off-site communications to be able to contact local emergency 
agencies. Acceptable methods include mobile telephone, radio (CB, other) on a frequency 
monitored by emergency agencies; on-site telephone (portable or land-line); or a phone (booth or 
private home) within one-mile of the site. Where a private home phone is to be used, personnel 
shall make sure access to the home is guaranteed by the owner. Explicit directions and a map shall 
be prominently displayed. Adequate change shall be conveniently provided where a phone booth is 
specified for off-site communications. 

6.0 REFERENCES 

None 

7.0 ATTACHMENTS 

None 
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C & S E N G I N E E R S , I N C . 
E X C A V A T I O N / T R E N C H I N G O P E R A T I O N S 

1.0 PURPOSE 

To establish safe operating procedures for excavation/trenching operations at C&S work 
sites. 

2.0 SCOPE 

Applies to all C&S activity where excavation or trenching operations take place. 

3.0 DEFINITIONS 

Excavation — Any manmade cavity or depression in the earth's surface, including its 
sides, walls, or faces, formed by earth removal and producing unsupported earth conditions 
by reasons of the excavation. 

Trench — A narrow excavation made below the surface of the ground. In general, the 
depth is greater than the width, but the width of a trench is not greater than 15 feet. 

4.0 RESI^SffilLITY 
Employees — All employees must understand and follow the procedures outlined in this 
guideline during all excavation and trenching operations. 

Health and Safety Coordinator (HSC) — The HSC is responsible for ensuring that these 
procedures are implemented at each work site. 

5.0 GUIDELINES 

5.1 Hazards Associated With Excavation/Trenching 

The principal hazards associated with excavation/trenching are: 

* Suffocation, crushing, or other injury from falling material. 

• Damage/failure of installed underground services and consequent hazards. 

• Tripping, slipping, or falling. 
• Possibility of explosive, flammable, toxic, or oxygen-deficient atmosphere in 

excavation. 

5.2 Procedures Prior to Excavation 

1. Underground utilities 

• Determine the presence and location of any underground chemical or utility 
pipes, electrical, telephone, or instrument wire or cables. 

• Identify the location of underground services by stakes or markers. 
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• De-energize or isolate underground services during excavation. If not 
possible, or if location is not definite, method of excavation shall be 
established to minimize hazards by such means as: 

1) Use of hand tools in area of underground services. 

2) Insulating personnel and equipment from possible electrical contact. 

3) Use of tools or equipment that will reduce possibility of damage to 
underground services and hazard to worker. 

2. Identify Excavation Area 

• Areas to be excavated shall be identified and segregated by means of 
barricades, ropes, and/or signs to prevent access of unauthorized personnel 
and equipment. Suitable means shall be provided to make barriers visible at 
all times. 

3. Surface Water 

• Provide means of diverting surface water from excavation. 

4. Shoring/ Bracing 

• Shoring or bracing that may be required for installed equipment adjacent to 
the excavation shall be designed by a competent person. 

5. Structural Ramps 

• Structural ramps that are used solely by employees as a means of access to 
or egress from the excavation shall be designed by a competent person. 

5.3 Procedures For Doing The Excavation 

1. Determine the need for shoring/sloping — the type of soil will establish the need 
for shoring, slope of the excavation, support systems, and equipment to be used. 
The soil condition may change as the excavation proceeds. Appendices A, B, C, D, 
E, and F of the OSHA Excavation Regulation, 29 CFR 1926 Subpart P 
(Attachment 1), are to be used in defining shoring and sloping requirements. 

2. Mobile equipment — For safe use of mobile industrial equipment in or near the 
excavation, the load carrying capacity of soil shall be established and suitable 
protection against collapse of soil provided by the use of mats, barricades, 
restricting the location of equipment, or shoring. 

3. Excavated material (spoil) shall be stored at least two (2) feet from the edge of the 
excavation. 

4. All trench (vertical sides) excavations greater than five (5) feet deep shall be shored. 
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5. Ladders or other means of access to or egress from excavations shall be provided at 
a maximum spacing of: 

1) 100 feet on the perimeter of open excavations, and 

2) 25 feet for trench excavations greater than four (4) feet in depth. 

6. The excavation shall be inspected daily for changes in conditions, including the 
presence of ground water, change in soil condition, or effects of weather such as 
rain or freeze. A safe means of continuing the work shall be established based on 
changes in condition. 

7. Appropriate monitoring for gas, toxic, or flammable materials will be conducted to 
establish the need for respiratory equipment, ventilation, or other measures required 
to continue the excavation safely. 

8. Adequate means of dewatering the excavation shall be provided as required. 

9. A signal person shall be provided to direct powered equipment if working in the 
excavation with other personnel. 

10. A signal person shall be provided when backfilling excavations to direct powered 
equipment working in the excavation with other personnel. 

11. Warning vests will be worn when employees are exposed to public vehicular traffic. 

12. Employees shall stand away from vehicles being loaded or unloaded, and shall not 
be permitted underneath loads handled by lifting or dragging equipment. 

13. Emergency rescue equipment, such as breathing apparatus, a safety harness and 
line, or a basket stretcher, shall be readily available if hazardous atmospheric 
conditions exist or may be expected to develop. The specifics will be determined by 
the HSC/HSM. 

14. Walkways or bridges with standard guardrail shall be provided where employees or 
equipment are required or permitted to cross over excavations. 

5.4 Entering the Excavation 
No C&S Engineers employee shall enter an excavation which fails to meet the requirements 
of Section 5.3 of this guideline. 

6.0 REFERENCES 
29 CFR 1926, Subpart P - Excavations 

7.0 ATTACHMENTS 
29 CFR 1926, Subpart P, Appendices A, B, C, D, E, and F 
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C & S ENGINEERS, INC. 
INCIDENT INVESTIGATION AND REPORTING 

1.0 PURPOSE 
To prevent the occurrence or reoccurrence of accidents on C&S Engineers work sites and to 
establish a procedure for investigation and reporting of incidents occurring in, or related to C&S 
Engineers' work activities. 

2.0 SCOPE 
Applies to all incidents related to C&S Engineers' work activities. 

3.0 D E F I N I T I O N S 

Accident - An undesired event resulting in personal injury and/or property damage, and/or 
equipment failure. 

Fatality - An injury resulting in death of the individual. 

Incident - Any occurrence which results in, or could potentially result in, the need for medical care 
or property damage. Such incidents shall include lost time accidents or illness, medical treatment 
cases, unplanned exposure to toxic materials or any other significant occurrence resulting in 
property damage or in "near misses." 

Incidence Rate - the number of injuries, illnesses, or lost workdays related to a common exposure 
base of 100 full-time workers. The rate is calculated as: 

N/EH x 200,000 

N = number of injuries and illnesses or lost workday cases; EH = total hours worked by 
all associates during calendar year. 200,000 = base for 100 full-time equivalent workers 
(working 40 hours per week, 50 weeks per year). 

Injury - An injury such as a cut, fracture, sprain, amputation, etc. which results from a work 
accident or from a single instantaneous event in the work environment. 

Lost Workday Case - A lost workday case occurs when an injured or i l l employee experiences days 
away from work beginning with the next scheduled work day. Lost workday cases do not occur 
unless the employee is effected beyond the day of injury or onset of illness. 

Recordable Illness - An illness that results from the course of employment and must be entered on 
the OSHA 200 Log and Summary of Occupational Injuries and Illnesses. These illnesses require 
medical treatment and evaluation of work related injury. For example, dermatitis, bronchitis, 
irritation of eyes, nose, and throat can result from work and non-work related incidents. 
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Recordable Injury - An injury that results from the course of employment must be entered on the 
OSHA 200 Log and Summary of Occupational Injuries and JJlnesses(the "OSHA 200 Log"). These 
injuries require medical treatment; may involve loss of consciousness; may result in restriction of 
work or motion or transfer to another job; or result in a fatality. 

Near Miss - An incident which, i f occurring at a different time or in a different personnel or 
equipment configuration, would have resulted in an incident. 

4.0 R E S P O N S I B I L I T I E S 

Employees - It shall be the responsibility of all C&S Engineers employees to report all incidents as 
soon as possible to the HSC, regardless of the severity. 

Human Resources - Has overall responsibility for maintaining accident/incident reporting and 
investigations according to current regulations and recording injuries/ illness on the OSHA 200 Log 
and Summary of Occupational Injuries and Illnesses and posting the OSHA 200 Log. 

Health and Safety Coordinator (HSC) - It is the responsibility of the HSC to investigate and prepare 
an appropriate report of all accidents, illnesses, and incidents occurring on or related to C&S work.. 
The HSC shall complete Attachment A within 24 hours of the incident occurrence. 

Health and Safety Manager (HSM) - It is the responsibility of the HSM to investigate and prepare 
an appropriate report of all lost time injuries and illnesses and significant incidents occurring on 
C&S's property or related to C&S. The HSM shall maintain the OSHA 200 Log. 

Project Managers (PM) - It shall be the PM's responsibility to promptly correct any deficiencies in 
personnel, training, actions, or any site or equipment deficiencies that were determined to cause or 
contribute to the incident investigated. 

5.0 G U I D E L I N E S 

5.1 Incident Investigation 

The HSC will immediately investigate the circumstances surrounding the incident and will make 
recommendations to prevent reoccurrence. The HSM shall be immediately notified by telephone if 
a serious accident/incident occurs. The incident shall be evaluated to determine whether it is OSHA 
recordable. I f the incident is determined to be OSHA 200 recordable, it shall be entered on the 
OSHA 200 Log. 
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The following minimum information should be gathered in an accident investigation. 

Where and when the accident occurred 

• Who and what were involved, operating personnel and witnesses 

• How the accident or illness exposure occurred 

• List of objects or substances involved 

• The nature of the injury or illness and the part(s) of the body affected 

• Discussion of the causes, and recommendations for prevention of recurrence. 

5.2 Incident Report 
The completed incident report must be completed by the HSC within 24 hours of the incident and 
distributed to the PM, HSM, and Human Resources. This form shall be maintained by Human 
Resources for at least five years for all OSHA recordable cases. This form serves as an equivalent 
to the OSHA 101 Supplementary Record of Occupational Injuries and Illnesses. 

5.3 Incident Follow-up Report 
The Incident Follow-up Report (Attachment B) shall be distributed with the Incident Report within 
one week of the incident. Delay in filing this report shall be explained in a brief memorandum. 

5.4 Reporting of Fatalities or Multiple Hospitalization Accidents 
Fatalities or accidents resulting in the hospitalization of five or more employees must be reported to 
OSHA verbally or in writing within 48 hours. The report must contain: 1) circumstances 
surrounding the accident(s); 2) the number of fatalities; and 3) the extent of any injuries. 

5.5 OSHA 200 Summary Form 
Recordable cases must be entered on the log within six workdays of receipt of the information that 
a recordable case has occurred. The OSHA log must be kept updated to within 45 calendar days. 

OSHA 200 forms must be updated during the 5 year retention period, i f there is a change in the 
extent or outcome of an injury or illness which affects an entry on a log. If a change is necessary, 
the original entry should be lined out and a corrected entry made on that log. New entries should be 
made for previously unrecorded cases that are discovered or for cases that initially weren't recorded 
but were found to be recordable after the end of the year. Log totals should also be modified to 
reflect these changes. 

5.5.1 Posting 
The log must be summarized at the end of the calendar year and the summary must be posted from 
February 1 through March 1. 
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5.6 OSHA 200S 
Facilities selected by the Bureau of Labor Statistics (BLS) to participate in surveys of occupational 
injuries and illnesses will receive the OSHA 200S. The data from the annual summary on the 
OSHA 200 Log should be transferred to the OSHA 200S, other requested information provided and 
the form returned as instructed by the BLS. 

5.7 Access to OSHA Records 
All OSHA records (accident reporting forms and OSHA 200) shall be available for inspection and 
copying by authorized federal and state government officials. 

Employees, former employees, and their representatives must be given access for inspection and 
copying to only the log, OSHA 200 Log, for the establishment in which the employee currently 
works or formerly worked. 

6.0 R E F E R E N C E S 

29 CFR Part 1904 

7.0 A T T A C H M E N T S 

Attachment A - Incident Investigation Form 
Attachment B - Incident Follow-up Report 
Attachment C - Establishing Recordability 
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ATTACHMENT A 

INCIDENT INVESTIGATION FORM 

Accident investigation should include: 

Location 

Time of Day 

Accident Type 

Victim 

Nature of Injury 

Released Injury 

Hazardous Material 

Unsafe Acts 

Unsafe Conditions 

Policies, Decisions 

Personal Factors 

Environmental Factors 



ATTACHMENT B 

INCIDENT FOLLOW-UP REPORT 

Date 

Date of Incident: 

Site: 

Brief description of incident: 

Outcome of incident: 

Physician's recommendations: 

Date the injured employee returned to work: 

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM 



ATTACHMENT C 

ESTABLISHING RECORDABILITY 

1. Deciding whether to record a case and how to classify the case. 

Determine whether a fatality, injury, or illness is recordable. 

A fatality is recordable if it: 

• results from employment 

An injury is recordable if it: 

" results from employment and 

• requires medical treatment beyond first aid, or 

• results in restricted work activity, or 

• results in a lost workday 

An illness is recordable if it: 

• results from employment 

2. Definition of "Resulting from Employment" 
For recordability purposes, "resulting from employment" means the injury or illness results 
from an event or exposure in the work environment. The work environment is primarily 
composed of the employer's premises and other locations where employees are engaged in 
work-related activities or are present as a condition of their employment. 

The employer's premises include company rest rooms, hallways, and cafeterias. Injuries 
occurring in these places are generally considered work-related. 

The employer's premises EXCLUDE employer-controlled ball fields, tennis courts, golf 
courses, parks, swimming pools, gyms, and other similar recreational facilities used by 
employees on a voluntary basis for their own benefit, primarily during off-work hours. 

Company parking facilities are generally not considered part of the employer's premises for 
OSHA recordkeeping purposes. Therefore, injuries to employee's occurring on these 
parking lots are not presumed to be work-related, and are not recordable unless the 
employee was engaged in some work-related activity when he/she was injured. 
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Employees who travel on company business are considered to be engaged in work-related 
activities all the time they spend in the interest of the company. This includes travel to and 
from customer contacts, and entertaining or being entertained for purposes of promoting or 
discussing business. Incidents occurring during normal living activities (eating, sleeping, 
recreation) or if the employee deviates from a reasonably direct route of travel are not 
considered OSHA recordable. 

3. Distinction between Medical Treatment and First Aid. 
"First aid" means any one-time treatment, and any follow-up visit for the purpose of 
observation, of minor scratches, cuts, burns, splinters, etc., which do not ordinarily require 
medical care. Such one time treatment and follow-up visit for the purpose of observation 
are considered first aid even though provided by a physician or other licensed professional 
medical care provider. 

Injuries are not minor if: 

a) They must be treated only by a physician or other licensed medical personnel; 

b) They impair bodily function (i.e., normal use of senses, limbs, etc.); 

c) They result in damage to physical structure of a nonsuperficial nature 
(e.g., fractures); or 

d) They involve complications requiring follow-up medical treatment. 
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LINDLEY SOUTH 
CLOSED LANDFILL 

MONITORING WELL DATA SHEET 

WELL# \ DATE TIME GROUND 
ELEV. 

TOP OF 
PVC 

ELEV. 

WELL 
DEPTH 

WATER 
DEPTH 

WATER 
ELEV. 

MW-1 

MW-2S 

MW-3 

MW-4 

GW-1 

GW-4 

MW-2D 



LINDLEY SOUTH LANDFILL 
LANDFILL GAS MONITORING RECORD SHEET 

DATE:  

Gas Vent %LEL %o2 CO (ppm) H2S (ppm) 
Observations/ ' jj 
Vent Integrity j 

Background 

G-l L 
G-2 

G-3 

G-4 

G-5 i 
G-6 j 

G-7 I 
G-8 

G-9 

G-10 M 
G-l l 

G-12 1 
G-13 1 
G-14 

G-15 j 

L 
I 

i 
l * 

Background i 

Weather Conditions: 



UNDLEY SOUTH LANDFILL - STEUBEN COUNTY 

POST-CLOSURE FIELD INSPECTION REPORT FORM 

DATE: 

INSPECTOR: 

E N T J ^ C E j ^ i p E R i W E T E R O T 

Entrance Driveway & Service Road Conditions good fair poor 

Culverts good fair poor 

Trespass Sign Conditions good fair poor 

Fence/Gate Conditions good fair poor locked 
Drainage Channels clear sediment plugged 

Perimeter Drains clear sediment plugged 

Evidence of Trespass yes no 

Evidence of Vehicle Use yes no 

Other 

LANDRli-CAPAREiSiilW 

Unauthorized Materials Present yes no where 
Uncovered Areas yes no where 
Vegetative Cover Conditions good fair poor 
Evidence of Vectors yes no where 
Evidence of Erosion yes no where 
Evidence of Ponded Water yes no where 
Evidence of Leachate Seepage yes no where 

Other 

Gas Vents secure damaged 

Monitoring Wells/Piezometer secure damaged 

Surface Water Monitoring Locations flowing blocked 

Other 

COMMENTS: 

CORRECTIVE MEASURES 



LINDLEY SOUTH 
CLOSED LANDFILL 

Fire Prevention Control & Countermeasure Program 
Fire Investigation Report 

Location of Fire 

Date Fire Occurred Time 

Material Involved 

What Work Was Being Performed When Fire Occurred 

What Happened 

Employees Involved Others Involved 

What Action Was Taken To Control The Fire And Prevent Personal Injury Or 

Environmental Damage? 

Were Proper Operating Procedures And Safety Requirements Being Followed When 

The Fire Occurred? I f Not, Explain 

What Other Factors Contributed to Cause This Incident 

Recommendations To Prevent a Recurrence or Similar Fire 

Investigated By Date 



LINDLEY SOUTH 
CLOSED LANDFILL 

Spill Prevention Control & Countermeasure Program 
Spill Investigation Report 

Location of Spill 

Date Spill Occurred Time 

Material Involved 

What Work Was Being Performed When Spill Occurred 

What Happened 

Employees Involved Others Involved 

What Action Was Taken To Control The Spill And Prevent Personal Injury Or 

Environmental 

Were Proper Operating Procedures And Safety Requirements Being Followed When 

The Spill Occurred? If Not, Explain 

What Other Factors Contributed to Cause This Incident 

Recommendations To Prevent a Recurrence or Similar Spill 

Investigated By Date 



LINDLEY SOUTH 
CLOSED LANDFILL 

Personal Injury or Property Damage 
Investigation Report 

Location 

Date Occurred Time 

Material/Equipment Involved 

What Work Was Being Performed 

What Happened 

Employees Involved Others Involved 

What Action Was Taken To Prevent Environmental Damage 

Were Proper Operating Procedures And Safety Requirements Being Followed When 

The Accident Occurred? I f Not, Explain 

What Other Factors Contributed to Cause This Incident 

Recommendations To Prevent a Recurrence or Similar Incident 

Investigated By Date 



LINDLEY SOUTH 
CLOSED LANDFILL 

Fire Prevention Control & Countermeasure Program 
Emergency Organization Drill Report 

Date Drill Held Scheduled Time 

Location of Drill 

Objective of Drill 

Structure of Drill 

Response Time Duration of Drill 

Number of Participants Scheduled 

Names of Participants Leader 

Evaluation of Drill 

Response Time 

Objective Met 

Elapsed Time 
to Achieve Goal 

Attitude of 
Participants 

Suggestions for Tmprovement of Future Drills 

Report Prepared By 

Date Prepared 



APPENDIX PAGE OF 

GROUNDWATER SAMPLING LOG SHEET 
DATE 

SAMPLE 
LOCATION 
ID 

LOCATION 
ACTIVITY START END 

FIELD QC DATA: • FIELD DUPLICATE COLLECTED DUP ID_ 

WATER L E V E L / WELL DATA 

•MEASURED 
WELL DEPTH 

DEPTH TO 
UATER 

FT • HISTORICAL 
TOP OF WELL 
TOP OF CASING 

PROTECTIVE 
CASIHG STICK-UP 

(FROM GROUND) 
FT 

PROTECTIVE 
CASING/VELL DIFF. 

WELL DIA. 

FT 
HISTORICAL 
WELL DEPTH FT ELL MATERIAL: 

[ PVC 0 _ 
1 ss 

WELL INTEGRITY: 
PROT. CASING SECURE 
CONCRETE COLLAR INTACT 
WELL LOCKED. 
OTHER: 

HEIGHT OF 
WATER COLUMN FT 

.16 GAL/FT (Z IN) 
|.65 GAL/FT (4 IN)= 
|1.5 GAL/FT (6 IN) 

GAL/FT ( IN) 

GAL/VOL 

TOTAL GAL PURGED 

AHBIEHT AIR VOA 

WELL MCUTH 

PPM 

PPM 

PURGE DATA 

PURGE VOLUME 3 GAL a GAL a GAL 3 GAL 3 GAL PURGE VOLUME 

TEMP, DEG C 

pH, UNITS 

SPECIFIC CONDUCTIVITY unhos/ea 

TEMP, DEG C 

pH, UNITS 

SPECIFIC CONDUCTIVITY unhos/ea 

TEMP, DEG C 

pH, UNITS 

SPECIFIC CONDUCTIVITY unhos/ea 

TEMP, DEG C 

pH, UNITS 

SPECIFIC CONDUCTIVITY unhos/ea 

SAMPLE OBSERVATIONS 
0 CLEAR 

0 COLORED 

0 CLOUDY 

0 TURBID 

0 OO OR 

• OTHER {SEE NOTES) 

gCK # 
2- LTF" 

EQUIPMENT DOCUMENTATION 
PAGING SAMPLING 

PERISTALTIC PUMP 
SUBMERSIBLE PUMP 
BAILER 
PVC/SILICON TUBING 
TEFLON/SILICON TUBING 
AIR LIFT 
WATERRA 
IN-LINE FILTER UoED 

„ PRESS/VAC FILTER 

EOUIPHENT ID 
I SCO # 

fJECON FLUIDS USED 
LIQUI-NOX 
DEIONIZED WATER 
HHQ3/0.I. WATER 
POTABLE WATER 
TSP SOLUTION 
NONE 

BTER LEVEL EQUIP. USED 
ELECTRIC CONO. PROBE 
FLOAT ACTIVATED 
KECK INTERFACE PROBE 

U OTHER 

NUMBER OF FILTERS USED 

ANALYTICAL PARAMETERS 
METHOD 
NUMBER 

FILTERED PRESERVATION 
METHOD 

VOLUME 
REQUIRED 

SAHPLE 
COLLECTED 

SAMPLE BOTTLE ID NUMBERS 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

/ / / 

NOTES 



APPENDIX 

S U R F A C E WATER/AIR SAMPLING LOG S H E E T _ 

SAMPLER (print): 

SAMPLER (signature): 

SAMPLE DATE: 

i 

1. Surface Runoff Water Sampling ' 

Sample 
Location Sample 
Number Time pH Temp. Physical Observations 

Ambient Air Sampling 
Wind Direction: 

Sample 
Location 
Number 

Sample 
Time 

Upwind (U) 
or 

Downwind (D) 

10.2 eV 
Lamp 

Reading 

(PPm) 

11.7 eV 
Lamp 

Reading 
(ppm) Comments 



Chain of Custody Record 

Phono tl Telefax * Contact Person: P r o j e c t # : 

C l i e n t : Phone # 

T e l a f a x 

Contact Person: P r o j e c t # : 

A d d r e a a ; 

Phone # 

T e l a f a x » 

Contact Person: 

C l i e n t ' s S i t e I . D . : 

Phone # 

T e l a f a x 

Contact Person: 

C l i e n t ' s S i t e I . D . : 

A u t h o r i z a t i o n : 

Contact Person: 

C l i a n t ' s P r o j e c t I . D . : 

Sample Number 
C l i e n t 1 a Sampla 
I d e n t i c i c a t l o n a 

Staple 
Data 

Sample 
Time 

ts rpa Ma t r ix Praaerv. 
Added 

Containara Analyses Fresarv . 
Check Sample Number 

C l i e n t 1 a Sampla 
I d e n t i c i c a t l o n a 

Staple 
Data 

Sample 
Time grab COBtp , 

Mat r ix Praaerv. 
Added s i z e / t y p e 

Analyses Fresarv . 
Check 

Nataa and Hazard i d e n t i f i c a t i o n s i casfcoe \y T r a n s f e r s Nataa and Hazard i d e n t i f i c a t i o n s i 
Conta iners 
Bant By i Date i 

Data Tine 
Nataa and Hazard i d e n t i f i c a t i o n s i 

Conta inora 
Received by: 

Nataa and Hazard i d e n t i f i c a t i o n s i 

Sampled By t Racaivad Byj 

Nataa and Hazard i d e n t i f i c a t i o n s i 

R«LLnquiah«d Byi Raaeived By* 

Nataa and Hazard i d e n t i f i c a t i o n s i 

Ral lnqutahad Byt Raoalvad f o r I*ab Byi 

• r mm mm mm nm cm • f ^ : » » n , ^ » h r t < r ~ ^ iZ-A m^> ^mAn^m':mi^m'In*^m wm 



Project: 

Client 

WsffID Sampled for: 

Diameter ^ 0 
A 

WeUDepin 
Static 

Static H20 Level Water 
Level 

H20 Column 1 
Conversion 

_ i _ 
Wei Volume A 

# of Volumes 
to Evacuate 
Amt to Evac. 

Weil 
Actuai Amount Vobtmn 
Evacuated 

Bottom Type: 

Hard Soft ' J 

j Semi-hard QjSemi-soft : ~ j 

Iweaiuer Conditions: 

Routine [ | 

Cap: outside 

Well Locked 

Kev Type ( I D ) 

Type of Welt 
Standpipe 

Baseline Q other f 

inside "2 

yes P j no £ j | 

{—! Flush Mount 

Additional Observations: 

Date/Time Evacuated: 

Date/Time Sampled: 

Date/Time VOCs Sampled: 

Before Sampling 
Held Readings 

Dare 

Time 

{{Sampled by: 
Mm 

Cwmnents: 

Temp 

pH 

Cond. 

Turn. 

0.0. 

Appearance 

Alter sampling 
Date 

Time 

eh 

Temp 

PH 

Cond. 

Turn. 

D.O. 

Appearance 
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SflUjluOj 'mio] spcii p̂pucn ^KV« j[ -picpurji yaj* »q) 

a an|u aats aqj ipsu Xi|dsiji sip ]mirt noiinq ONL/QHOH »p 
B3Jd 'lajSitj si Jugjraj prcpsni JI "Suprai 4510 "(I UMjl 
".V3.1

5
^ II* ̂Kl NQ3HVD ««Ui!0 =0' «=« 

-pjtpucn 

sqijo Snipcu sqi JION -jigiqrB sSugxsj sip |i|un ssinu|ui c 01 

I JOJ uonn|cs sip oiui Jiojjyo ps««>!pin» 5ip pre pirputn 

ijiom np may spansop 3t|i A\Q -̂qnsod sr wtpu JJJQ psiiia 
sip JC» a unojd |rnut ap uuij 3|I1UIH itwni|A> c p.̂rs 

sjepwQid imaoipy 3ip asi Inp a«aq»: oj, -pspanu ii >np;* 
•ISO aijjuk t |r put preptHK e >pi« IUSU^IA: mopKU 

ima tsapm K*> o w*mm;|iO WUV8SnV3 
•jpojvui» 

ap aiupjo pue FICIS/CQ XUI ii|ffisip 01 JJIC* ui ^pattMjS 

ap asuu pie do i«»im -am tinj axij.̂ :SNINOUKJN03 

m?*rw KOUVMRUWXI s»no iwuv SMHUVJ 

•aXUMUKDKD tWfif VfUMp ||ui putjnilJOU 
«.tvi -du aqi puniue Bix'ij «p:isXj.i 1 j pmuKjt 

X) |Dii ug iqaucd 9pi< niq axj lUJiinl j; H*RHO |nn 
Btcncq HTiMiaq 

{/|iiojjpoi] IA\ 
(Xpiaja|KU) xi\S 

oo-ososeiepow , k!Q| WO 





A P P E N D I X - C 

S a m p l i n g , P r e s e r v a t i o n , a n d 

H o l d i n g T i m e C r i t e r i a 



ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 
CERTIFICATION MANUAL 

SUBJECT DATE PAGE ITEM NO. 

Sample Collection: Requirements 11/3/97 1 Of 7 242 
for Environmental Analyses/Water 

ANALYTE 

Bacteriological Tests: 

Conform, Total and Fecal 

CoTrfbnro, Total and Fecal 
in chlorinated samples 

Standard Plate Counts 

inorganic Tests: 

Acidity 

MAXIMUM 
CONTAINER PRESERVATION HOLDING TIME 

Alkalinity 

Ammonia 

Biochemical oxygen 
demand 

Bromide 

Biochemical oxygen 
demand, carbonaceous 

Chemical oxygen 
demand 

Chloride 

Color 

P.G 

P,G 

P.G 

P,G 

P,G 

P.G 

P,G 

P.G 

P,G 

P,G 

P,G 

P.G 

Cool, 4°C 6 hours 

Cool 4°C, 0.008% 6 hours 

Cool 4°C, 0,008% 6 hours 
N a ^ O , 

Separate bottle 14 days 
completely filled to 
the exclusion of 
air, Cool, 4°C 

Separate bottle 14 days 
completely filled to 
the exclusion of 
air, Cool, 4*C 

Cool. 4°C, r-LSO* 28 days 
topH<2 

Cool, 4°C 

None 

Cool, 4 'C 

Cool, 4°C, H 2 S0 4 

to pH<2 

None 

Cool, 4°C 

48 hours 

28 days 

48 hours 

28 days 

28 days 

48 hours 



-»-»„ urn cn-iciî c. jL&i} lg] 003/008 
ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 

CERTIFICATION MANUAL 

S U B J E C T DATE PAGE ITEM NO. 

Sample Collection: Requirements 11/1/95 2 of 7 242 
for Environmental Analyses/Water 

ANALYTE 

Cyanide, total and 
amenable to chlorination 

. Ruoride 

Hardness 

Hydrogen ion (pH) 

Kjeldahi and organic 
nitrogen 

Metals, except boron, 
chromium VI and 
mercury 

Boron 

Chromium VI 

Mercury • 

Nitrate 

Nitrate-nitrite 

Nitrite 

Oil and Grease 

Organic carbon 

Orthophosphate 

CONTAINER PRESERVATION 

P.G 

P 

P,G 

P.G 

P,G 

P,G 

P. Quartz 

P,G 

P.G 

P.G 

P.G 

P.G 

G 

P.G 

P.G 

Cool. 4"C. NaOH 
to pH>12. 0.6g 
ascorbic acid 

None 

HN0 3 to pH<2 
HsSOA to pH<2 

None 

Cool. 4*C, H 2 S0 4 

topH<2 

HN0 3 to pH<2 

HN0 3 to pH<2 

Cool, 4°C 

HN0 3topH<2 

Cool, 4°C 

Cool, 4°C, HLSO, 
topH<2 

MAXIMUM 
HOLDING 
TIME 

14 days 

28 days 

6 months 

Analyze 
immediately 

28 days 

6 months 

6 months 

24 hours 

28 days 

48 hours 

28 days 

Cool, 4*C 48 hours 

Cool, 4°C, Hcl or 28 days 
H 2 S 0 4 to pH<2 

Cool, 4 # C . Hcl or 28 days 
H 3PO € . or H2SO« to 
pH<2 

Filter immediately, 
Cool, 4*C 

48 hours 



ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 
CERTIFICATION MANUAL 

SUBJECT DATE PAGE ITEM NO. : 

Sample Collection: Requirements 11/1/95 3 of 7 242 
for Environmental Analyses/Water 

MAXIMUM 
HOLDING 

ANALYTE CONTAINER PRESERVATION TIME 

Phenols G Cool, 4°C 
H 2 S 0 4 to pH<2 

28 days 

Phosphorus (elemental) G Cool, 4*C 48 hours 

Phosphorus, total P.G Cool. 4"C. H2SO« 
to pH<2 

28 days 

Residue, Total P,G Cool, 4°C 7 days 

Residue, Filterable P.G Cool, 4°C 7 days 

Residue, Nonfilterable P.G Cool. 4°C 7 days 

Residue, Volatile P.G Cool. 4 X 7 days 

Silica P. Quartz Cool. 4°C 28 days 

Specific Conductance P.G Cool. 4*C 28 days 

Sulfate P,G Cool. 4°C 28 days 

Sulfide P.G Cool. 4°C. add 
zinc acetate plus 
sodium hydroxide 
to pH>9 

7 days 

Surfactants P.G Cool. 4°C 48 hours 

Temperature P.G None Analyze 
Immediately 

Organic Tests: 

Purgeable Halocarbons G. Teflon- Cool. 4°C. 14 days 
plus Benzyl Chloride and lined septum Ascorbic Acid (25 
Epichlorohydrin mg/40 ml) for 

residual chlorine 



- ENVIRONMENTAL LABORATORY APPROVAL PROGRAM . 
CERTIFICATION MANUAL 

SUBJECT DATE PAGE ITEM NO. : 

Sample Collection: Requirements 6/1/95 4 of 7 242 
for Environmental Analyses/Water 

ANALYTE 

MAXIMUM 
HOLDING 

CONTAINER PRESERVATION TIME 

Purgeable Aromatics G, Teflon-
lined septum 

Acrolein and Acrylonitrile G, Teflon-
lined septum 

Phenols 

Benzidines 

G, Teflon-
lined cap 

G. Teflon-
lined cap 

Phthalate Esters G, Teflon-
lined cap 

Cool. 4"C. 0.008% 
Na 2 S 2 0 3 for 
residual chlorine 

Preserve as above 
and HCI to pH<2 

Cool. 4°C. 0.008% 
Na 2 S 2 0 3 for 
residual chlorine 

Preserve as above 
and pH to 4-5 

Cool. 4°C, 0.008% 
Na 2 S 2 0 3 for 
residual chlorine 

Cool. 4*C. 0.008% 
NajSjOj for 
residual chlorine 

Cool. 4°C 

14 days 

14 days 

14 days for 
acrylonitrile. 3 
days for 
acrolein 

14 days 

7 days until 
extraction 
40 days after 
extraction 

7 days until 
extraction 
7 days after 
extraction if 
stored under 
inert gas 

7 days until 
extraction 
40 days after 
extraction 



ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 
CERTIFICATION MANUAL 

SUBJECT DATE PAGE ITEM NO. 

Sample Collection: Requirements 6/1/95 5 of 7 242 
for Environmental Analyses/Water 

ANALYTE 

Nitrosamines 

Nitroaromatics and 
isophorone 

PCBs 

Pesticides 

Poiynuclear Aromatic 
Hydrocarbons 

CONTAINER PRESERVATION 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

G. Teflon-
lined cap 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

Cool, 4"C, store in 
dark, 0.008% 
Na z S z 0 3 for 
residual chlorine. 
For diphenyinitros-
amine add 0.008% 
Na z S 2 O a and 
adjust pH 7-10 
with NaOH within 
24 hours of 
sampling 

Cool, 4°C, 0.008% 
Naj,S 20 3 for 
residual chlorine, 
store in dark 

Cool. 4°C 

Cool, 4"C 

Cool, 4 P C, pH 5-9. 
0.008% N a ^ A , 
for residual 
chlorine if aldrin is 
to be determined 

Cool. 4°C, 0.08% 
Na5;S203 for 
residual chlorine 
only, store in dark 

MAXIMUM 
HOLDING 
TIME 

7 days until 
extraction 
40 days after 
extraction 

7 days until 
extraction 
40 days after 
extraction 

7 days until 
extraction 
40 days after 
extraction 

72 hours 

7 days until 
extraction 
40 days after 
extraction 

7 days until 
extraction 
40 days after 
extraction 



ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 
CERTIFICATION MANUAL 

S U B J E C T DATE PAGE ITEM NO. 

Sample Collection: Requirements 6/1/95 6 of 7 242 
for Environmental Analyses/Water 

ANALYTE 

Haloethers 

MAXIMUM 
HOLDING 

CONTAINER PRESERVATION TIME 

Chlorinated 
Hydrocarbons 

2,3,7,8-Tetrachlorodi-
benzo-p-Dioxin 

Radiological Tests: 

Gross Alpha 

Gross Beta 

Strontium-89 

Strontium-90 

Radium-226 

Radium-228 

Radon-222 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

P.G 

P.G 

P,G 

P.G 

P.G 

P.G 

glass with 

teflon-lined 
septum 

Cool, 4°C. 0.008% 
NcigSjjOa for 
residual chlorine 
only 

Cool, 4°C 

Cool. 4°C. 0.008% 
Na 2 S 2 0 3 for 
residual chlorine 
only 

HCL orHN0 3to 
pH<2 

HCL orHN0 3to 
pH<2 

HCL or HN0 3 to 
pH<2 

HCL or HN0 3 to 
pH<2 

HCL or HN0 3 to 
pH<2 

HCL or HNQ3to 
pH<2 

Cool. 4°C 

7 days until 
extraction 
40 days after 
extraction 

7 days until 
extraction 
40 days after 
extraction 

7 days until 
extraction 
40 days after 
extraction 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

4 days 



ENVIRONMENTAL LABORATORY APPROVAL PROGRAM 
CERTIFICATION MANUAL 

S U B J E C T DATE PAGE ITEM NO. 

Sample Collection: Requirements 6/1/95 7 of 7 242 
for Environmental Analyses/Water 

ANALYTE 

Radioactive Cesium 

Iodine-131 

Tritium 

Uranium 

Photon Emitters 

Microscopical Tests: 

Asbestos 

CONTAINER PRESERVATION 

P,G 

P.G 

G 

P.G 

P.G 

HCL to pH<2 

None 

None 

HCL or HN0 3 to 
pH<2 

HCL or HN0 3 to 
pH<2 

Cool to 4°C 

20 mg/l Hg as 
HgCI 2 

MAXIMUM 
HOLDING 
TIME 

6 months 

7 days 

6 months 

6 months 

6 months 

48 hours 

6 months 



Lindley South Landfill - RI/FS 
Groundwater Monitoring Well GW-4 

Field Duplicate Comparison 

Parameter Units GW-4 
Dupe 
GW-4 

%RFD 

alpha -BHC ug/l <0.05 <0.05 NA 
beta-BHC ug/l <0.05 <0.05 NA 
delta-BHC ug/l <0.05 <0.05 NA 
gamma-BHC (Lindane) ug/l <0.05 <0.05 NA 
Heptachlor ug/l <0.05 <0.05 NA 
Aldrin ug/l <0.05 <0.05 NA 
Heptachlor epoxide ug/l <0.05 <0.05 NA 
Endosulfan I ug/l <0.05 <0.05 NA 
Dieldrin ug/l <0.10 <0.10 NA 
4,4' -DDE ug/l <0.10 <0.10 NA 
Endrin ug/l <0.10 <0.10 NA 
Endosulfan n ug/l <0.10 <0.10 NA 
4,4*-DDD ug/l <0.10 <0.10 NA 

Endosulfan Sulfate ug/l <0.10 <0.10 NA 
4,4'-DDT ug/l <0.10 <0.10 NA 

Methoxychlor ug/l <0.50 <0.50 NA 
Endrin Ketone ug/l <0.10 <0.10 NA 
Endrin Aldehyde ug/l <0.10 <0.10 NA 
alpha-chlordane ug/l <0.05 <0.05 NA 
gamma-chlordane ug/l <0.05 <0.05 NA 
Toxaphene ug/l <5.0 <5.0 NA 
Aroclor 1016 ug/l <1.0 <1.0 NA 
Aroclor 1221 ug/l <2.0 <2.0 NA 
Aroclor 1232 ug/l <1.0 <1.0 NA 
Aroclor 1242 ug/l <1.0 <1.0 NA 
Aroclor 1248 ug/l <1.0 <1.0 NA 
Aroclor 1254 ug/l <1.0 <1.0 NA 
Aroclor 1260 ug/l <1.0 <1.0 NA 



Laboratory Duplicate Results 
GW-4 

Sample Duplicate RPD 

Parameter Concentration Concentration 

Units ug/l ug/l 

Aluminum 31450 30940 16 
Antimony <29 <29 NA 

Arsenic 23.3 13.7 51.9 

Barium 319.1 312.5 2.1 

Beryllium 3.049 3.049 0.0 
Cadmium <2 <2 NA 
Calcium 282900 282800 0.0 
Chromium 44.99 48.06 6.6 

Cobalt 45.16 43.56 3.6 

Copper 96.51 92.72 4.0 
Iron 82850 82400 0.5 
Lead 112 48.6 79.0 
Magnesium 105600 104800 0.8 
Manganese 5157 5150 0.1 
Mercury 0.2 0.2 0.0 
Nickel 85.58 85.12 0.5 
Potassium 5370 4714 13.0 
Selenium <14 <2.8 NA 
Silver <5.6 <5.6 NA 
Sodium 99150 90680 8.9 
Thallium <4 <4 NA 
Vanadium 12.42 11.76 5.5 
Zinc 222.8 221.6 0.5 
Boron NA 
NA - Cannot perform a relative percent difference on values which are 

below method detection limits. 



Table C. Lindley South Landfill RI/FS 
PCB/Pesticide Compounds 

Residential Well Water Samples 

Parameter Units RW-1 RW-2 
Date Received 12/16/95 12/16/95 
Date Extracted 12/18/95 12/18/95 
Date Analyzed 12/28/95 12/28/95 

alpha -BHC ug/l <0.05 <0.05 
beta-BHC ug/l <0.05 <0.05 
delta-BHC ug/l <0.05 <0.05 
gamma-BHC (Lindane) ug/l <0.05 <0.05 
Heptachlor ug/l <0.05 <0.05 
Aldrin ug/l <0.05 <0.05 
Heptachlor epoxide ug/l <0.05 <0.05 
Endosulfan I ug/l <0.05 <0.05 
Dieldrin ug/l <0.10 <0.10 
4,4" -DDE ug/l <0.10 <0.10 
Endrin ug/l <0.10 <0.10 
Endosulfan II ug/l <0.10 <0.10 
4,4*-DDD ug/l <0.10 <0.10 

Endosulfan Sulfate ug/l <0.10 <0.10 
4,4'-DDT ug/l <0.10 <0.10 
Methoxychlor ug/l <0.50 <0.50 
Endrin Ketone ug/l <0.10 <0.10 
Endrin Aldehyde ug/l <0.10 <0.10 
alpha-chlordane ug/l <0.05 <0.05 
gamma-chlordane ug/l <0.05 <0.05 
Toxaphene ug/l <5.0 <5.0 
Aroclor 1016 ug/l <1.0 <1.0 
Aroclor 1221 ug/l <2.0 <2.0 
Aroclor 1232 ug/l <1.0 <1.0 
Aroclor 1242 ug/l <1.0 <1.0 
Aroclor 1248 ug/l <1.0 <1.0 
Aroclor 1254 ug/l <1.0 <1.0 
Aroclor 1260 ug/l <1.0 <1.0 



Table D. Lindley South Landfill RI/FS 
Inorganic Parameters 

Residential Well Water Samples 

Parameter Units 
Class GA 

Standard/Guidance RW-l RW-2 

Hardness mg CaC03/l 9 • <5 
Total Cyanide ug/l -100 <10 <10 
Aluminum ug/l <80.9 <80.9 
Antimony ug/l <29.0 | 57.S 
Arsenic ug/l 25 <6.5 <6.5 
Barium ug/l 1000 25 <3.9 
Beryllium ug/l <0.90 <0.90 
Cadmium ug/l <2.0 <2.0 
Calcium ug/l 2460 688 
Chromium ug/l <5.3 <5.3 
Cobalt ug/l < 11.3 <11.3 
Copper ug/l 200 13.1 15.6 
Iron ug/l 300 62.3 24.1 
Lead ug/l t H l l f l t l i i ^ ^ ^ B l <2.1 <2.1 
Magnesium ug/l 35000 731 <312 
Manganese ug/l 300 4.5 <2.9 
Mercury ug/l • • • • • • • • 0.2 0.2 
Nickel ug/l <14.3 <14.3 
Potassium ug/l <456 <456 
Selenium ug/l <2.8 <2.8 
Silver ug/l 50 <5.6 <5.6 
Sodium ug/l 2O900 245000 257000 
Thallium ug/I <4.0 <4.0 
Vanadium ug/l <8.2 <8.2 
Zinc ug/l 300 15.8 12.6 
Boron Ug/l 1000 NR NR 



Table A. Lindley South Landfdl RI/FS 
Volatile Organic Analysis 

Trip Blank Samples 

Trip Trip 
Parameter Units Blank SDG-1 Blank SDG-2 

Date Received 12/16/95 12/16/95 
Date Analyzed 12/22/95 12/22/95 

Chloromethane ug/l <10 <10 
Bromomethane ug/l <10 <10 
Vinyl Chloride ug/l <10 <10 
Chloroethane ug/l <10 <10 
Methylene Chloride ug/l <10 <10 
Acetone ug/l <10 <10 
Carbon Disulfide ug/l <10 <10 
1,1-Dichloroethene ug/l <10 <10 
1,1-Dichloroethane ug/l <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 

Chloroform ug/l <10 <10 
1,2-Dichloroethane ug/l <10 <10 
2-Butanone ug/l <10 <10 
1,1,1 -Trichloroethane ug/l <10 <10 

Carbon Tetrachloride ug/l <10 <10 
Bromodichloromethane ug/l <10 <10 
1,2-Dichloropropane ug/l <10 <10 
cis-1,3-Dichloropropene ug/l <10 <10 

Trichloroethene ug/l <10 <10 
Dibromochloromethane ug/l <10 <10 
1,1,2-Trichloroethane ug/l <10 <10 

Benzene ug/l <10 <10 
trans-1,3-Dichloropropene ug/l <10 <10 
Bromoform ug/l <10 <10 
4-Methyl-2-Pentanone ug/l <10 <10 
2-Hexanone ug/l <10 <10 

Tetrachloroethane ug/l <10 <10 
1,1,2,2-Tetrachloroethane ug/l <10 <10 

Toluene ug/l <10 <10 
Chlorobenzene ug/l <10 <10 
Ethylbenzene ug/l <10 <10 
Styrene ug/l <10 <10 
Xylenes (Total) ug/l <10 <10 
1,2-Dichloroethene-cis ug/l <10 <10 

Number of TICS* Identified 0 0 

* - Tentatively Identified Compounds 



Lindley South Landfill - RI/FS 
Sediment Sampling Point SED-3 

Field Duplicate Comparison 

Parameter Units SED-3 
dupe 

SED-3 
%RPD 

Aluminum mg/kg 6260 3830 24.08 
Antimony mg/kg <8.8 <9.2 NA 
Arsenic mg/kg 5.7 5.9 1.72 
Barium mg/kg 68.5 38.3 28.28 
Beryllium mg/kg 0.45 <0.29 NA 
Cadmium mg/kg <0.64 <0.67 NA 
Calcium mg/kg 1870 1390 14.72 
Chromium mg/kg 9.4 7.3 12.57 
Cobalt mg/kg 7.6 5 20.63 
Copper mg/kg 8.1 9.1 5.81 
Iron mg/kg 14800 9320 22.72 
Lead mg/kg 31.2 1.8 89.09 
Magnesium mg/kg 2040 1340 20.71 
Manganese mg/kg 851 176 65.73 
Mercury mg/kg <0.15 <0.16 NA 
Nickel mg/kg 14,7 10.7 15.75 
Potassium mg/kg 229 <145 NA 
Selenium mg/kg <0.85 <0.89 NA 
Silver mg/kg <1.7 <1.8 NA 
Sodium mg/kg 248 221 5.76 
Thallium mg/kg <1.2 6.9 NA 
Vanadium mg/kg 3.9 3 13.04 
Zinc mg/kg 65.8 46.9 16.77 
Total Cyanide mg/kg <1.5 <1.6 NA 
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Lindley South Landfill - RI/FS 
Sediment Sampling Point SED-3 

field Duplicate Comparison 

Parameter Units SED-3 
dupe 

SED-3 
%RPD 

Chloromethane ug/kg <15 <16 NA 
Bromomethane ug/kg <15 <16 NA 
Vinyl Chloride ug/kg <15 <16 NA 
Chloroethane ug/kg <15 <16 NA 
Methylene Chloride ug/kg 7(1) 9(J) 12.5 
Acetone ug/kg 36 <16 NA 
Carbon Disulfide ug/kg <15 <16 NA 
1,1-Dichloroethene ug/kg <15 <16 NA 
1,1-Dichloroethane ug/kg <15 <16 NA 
1,2-Dichloroethene - trans ug/kg <15 <16 NA 

Chloroform ug/kg <15 <16 NA 
1,2-Dichloroethane ug/kg <15 <16 NA 
2-Butanone ug/kg <15 <16 NA 
1,1,1-Trichloroethane ug/kg <15 <16 NA 

Carbon Tetrachloride ug/kg <15 <16 NA 
Bromodichloromethane ug/kg <15 <16 NA 
1,2-Dichloropropane ug/kg <15 <16 NA 
cis-1,3-Dichloropropene ug/kg <15 <16 NA 

Trichloroethene ug/kg <15 <16 NA 
Dibromochloromethane ug/kg <15 <16 NA 
1,1,2-Trichloroethane ug/kg <15 <16 NA 

Benzene ug/kg <15 <16 NA 
trans-1,3-Dichloropropene ug/kg <15 <16 NA 
Bromoform ug/kg <15 <16 NA 
4-Methyl-2-Pentanone ug/kg <15 <16 NA 
2-Hexanone ug/kg <15 <16 NA 

Tetrachloroe thane ug/kg <15 <16 NA 
1,1,2,2-Tetrachloroethane ug/kg <15 <16 NA 

Toluene ug/kg <15 <16 NA 
Chlorobenzene ug/kg <15 <16 NA 
Ethylbenzene ug/kg <15 <16 NA 
Styrene ug/kg <15 <16 NA 
Xylenes (Total) ug/kg <15 <16 NA 
1,2-Dichloroethene-cis ug/kg <15 <16 NA 
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Lindley South Landfdl - RI/FS 
Sediment Sampling Point SED-3 

Field Duplicate Comparison 

Parameter Units SED-3 
dupe 

SED-3 
%RPD 

Phenol ug/kg <510 <530 NA 
bis(2-ehloroethyl)ether ug/kg <510 <530 NA 
2-chlorophenol ug/kg <510 <530 NA 
1,3-Dichlorobenzene ug/kg <510 <530 NA 
1,4-Dichlorobenzene ug/kg <510 100 (J) NA 
1,2-Dichlorobenzene ug/kg <510 <530 NA 
2-methylphenol ug/kg <510 <530 NA 
2,2-oxybis(l-chloropropane) ug/kg <510 <530 NA 
4-methylphenol ug/kg <510 <530 NA 

N-nitrosoKii-n-proplyamine ug/kg <510 <530 NA 
hexachloroethane ug/kg <510 <530 NA 
nitrobenzene ug/kg <510 <530 NA 
isophorone ug/kg <510 <530 NA 
2-nitrophenol ug/kg <510 <530 NA 
2,4-Dimethylphenol ug/kg <510 <530 NA 

bis(2-chloroethoxy)methane ug/kg <510 <530 NA 
2,4-dichlorophenol ug/kg <510 <530 NA 
1,2,4-trichlorobenzene ug/kg <510 <530 NA 

naphthalene ug/kg <510 <530 NA 
4-cMoroaniline ug/kg <510 <530 NA 
hexachlorobutadiene ug/kg <510 <530 NA 
4-chloro-3-methylphenol ug/kg <510 <530 NA 
2-methylnaphthalene ug/kg <510 <530 NA 

Hexachlorocyclopentadiene ug/kg <510 <530 NA 
2,4,6-trichlorophenol ug/kg <510 <530 NA 

2,4,5-trichlorophenol ug/kg <1300 <1300 NA 
2-chloronaphthalene ug/kg <510 <530 NA 
2-nitroaniline ug/kg <1300 <1300 NA 

dimethyl phthalate ug/kg <510 <530 NA 
acenaphthyiene ug/kg <510 <530 NA 
2,6-dinitrotoluene ug/kg <510 <530 NA 
3-nitroaniline ug/kg <1300 <1300 NA 

acenaphthene ug/kg <510 <530 NA 
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Lindley South Landfdl - RI/FS 
Sediment Sampling Point SED-3 

Field Duplicate Comparison 

Parameter Units SED-3 
dupe 

SED-3 
%RPD 

2,4-dinitrophenol ug/kg <1300 <1300 NA 
4-nitrophenol ug/kg <1300 <1300 NA 

dibenzofuran ug/kg <510 <530 NA 
2,4-dinitrotoluene ug/kg <510 <530 NA 
diethylphthalate ug/kg <510 <530 NA 
4-chlorophenyl-phenylether ug/kg <510 <530 NA 
fluorene ug/kg <510 <530 NA 
4-nitroaniline ug/kg <1300 <1300 NA 
4,6-dMrro-2-methylphenol ug/kg <1300 <1300 NA 

N-Nitrosodiphenylamine ug/kg <510 <530 NA 
4-bromophenyl-phenylether ug/kg <510 <530 NA 
hexachlorobenzene ug/kg <510 <530 NA 
pentachlorophenol ug/kg <1300 <1300 NA 
phenanthrene ug/kg 34 (J) <530 NA 
anthracene ug/kg <510 <530 NA 
carbozole ug/kg <510 <530 NA 
Di-n-butylphthalate ug/kg <510 <530 NA 
Fluoranthene ug/kg <510 <530 NA 
pyrene ug/kg <510 <530 NA 
butylbenzylphthalate ug/kg <510 <530 NA 
3,3-dichlorobenzidine ug/kg <510 <530 NA 

benzo(a)anthracene ug/kg <510 <530 NA 
chrysene ug/kg <510 <530 NA 
bis(2-ethylhexyl)phthalate ug/kg 210 (J) 150 (J) 16.67 
Di-n-octyl phthalate ug/kg <510 <530 NA 
benzo(b)fluoranthene ug/kg <510 <530 NA 
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Lindley South Landfdl - RI/FS 
Sediment Sampling Point SED-3 

Field Duplicate Comparison 

Parameter Units SED-3 
dupe 

SED-3 
%RPD 

benzo(k)fluoranthene ug/kg <510 <530 NA 
benzo(a)pyrene ug/kg <510 <530 NA 
lndeno(l,2,3-cd)pyrene ug/kg <510 <530 NA 
dibenzo(a,h)anthracene ug/kg <510 <530 NA 
benzo(g,h,i)perylene ug/kg <510 <530 NA 
alpha -BHC ug/kg <2.5 <2.6 NA 
beta-BHC ug/kg <2.5 <2.6 NA 
delta-BHC ug/kg <2.5 <2.6 NA 
gamma-BHC (Lindane) ug/kg <2.5 <2.6 NA 
Heptachlor ug/kg <2.5 <2.6 NA 
Aldrin ug/kg <2.5 <2.6 NA 
Heptachlor epoxide ug/kg <2.5 <2.6 NA 
Endosulfan I ug/kg <2.5 <2.6 NA 
Dieldrin ug/kg 0.13 (J) 0.14 (J) 3.70 
4,4' -DDE ug/kg 0.19(J) 0.22 (J) 7.32 
Endrin ug/kg <5.1 <5.3 NA 
Endosulfan II ug/kg <5.1 <5.3 NA 
4,4'-DDD ug/kg <5.1 <5.3 NA 

Endosulfan Sulfate ug/kg 0.17 (J) 0.17 (J) 0.00 
4,4'-DDT ug/kg <5.1 0.23 (J) NA 

Methoxychlor ug/kg <25 26 NA 
Endrin Ketone ug/kg <5.1 <5.3 NA 
Endrin Aldehyde ug/kg <5.1 <5.3 NA 
alpha-chlordane ug/kg <2.5 0.22 (J) NA 
gamma-chlordane ug/kg <2.5 <2.6 NA 
Toxaphene ug/kg <250 <260 NA 
Aroclor 1016 ug/kg <51 <53 NA 
Aroclor 1221 ug/kg <100 <110 NA 
Aroclor 1232 ug/kg <51 <53 NA 
Aroclor 1242 ug/kg <51 <53 NA 
Aroclor 1248 ug/kg <51 <53 NA 
Aroclor 1254 ug/kg <51 <53 NA 
Aroclor 1260 ug/kg <51 <53 NA 

NA - Cannot perform a relative percent difference on values who are below 
method detection limits 
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Laboratory Duplicate Results 
SED-3 

Parameter 
Sample 

Concentration 
Duplicate 

Concentration 
RPD 

Units mg/kg mg/kg 
Aluminum 6260.60 6293.94 0.5 

Antimony <8.79 <8.79 NA 

Arsenic 5.67 6.15 8.2 

Barium 68.52 68.52 0.0 

Beryllium 0.45 0.35 25.0 

Cadmium <0.64 <0.64 NA 

Calcium 1873.64 1867.88 0.3 

Chromium 9.45 9.20 2.6 

Cobalt 7.60 7.95 4.5 

Copper 8.09 7.81 3.5 

Iron 14796.97 14869.70 0.5 

Lead 31.18 13.39 79.8 

Magnesium 2044.85 2059.70 0.7 

Manganese 850.61 854.85 0.5 

Mercury <0.15 <0.15 NA 

Nickel 14.73 15.12 2.6 

Potassium 228.91 239.30 4.4 

Selenium <0.85 <0.85 NA 

Silver <1.73 <1.73 NA 

Sodium 247.82 247.67 0.1 

Thallium <1.21 <1.21 NA 

Vanadium 3.87 4.52 15.4 

Zinc 65.82 64.61 1.9 

AM - Cannot perform a relative percemt difference on values which are 

below method detection limits. 



Lindley South Landfdl - RI/FS 
Groundwater Monitoring Well GW-4 

Held Duplicate Comparison 

Pai^aieter Units GW-4 
Dupe 
GW-4 

%RPD 

Hardness mg CaC03/l 1265 1143 5.07 
Turbidity NTU >1000 
TDS ug/l 1600000 
Alkalinity ug/l 290000 
Chloride ug/l 4000 
Sulfate ug/l 1170000 
Total Cyanide ug/l <10 <10 NA 
Ammonia - N ug/l 238 
COD ug/l 6300 
TOC ug/l 2200 
Aluminum ug/l 34700 31400 4.99 
Antimony ug/l <29.0 <29.0 NA 
Arsenic ug/l 35 23.3 20 
Barium ug/l 402 319 11.51 
Beryllium ug/l 4 3 14.29 
Cadmium ug/l <2.0 <2.0 NA 
Calcium ug/l 317000 283000 5.67 
Chromium ug/l 53.7 45 8.81 
Cobalt ug/l 58 45.2 12.40 
Copper ug/l 86.8 96.5 5.29 
Iron ug/l 99300 82800 9.06 
Lead ug/l 102 112 4.67 
Magnesium ug/l 115000 106000 4.07 
Manganese ug/l 6280 5160 9.79 
Mercury ug/l 0.2 0.2 0.00 
Nickel ug/l 106 85.6 10.65 
Potassium ug/l 5750 5370 3.42 
Selenium ug/l <14.0 <14.0 NA 
Silver ug/l <5.6 <5.6 NA 
Sodium ug/l 102000 99200 1.39 
Thallium ug/l <4.0 <4.0 NA 
Vanadium ug/l 12.4 12.4 0.00 
Zinc ug/l 264 223 8.42 



Lindley South Landfdl - RI/FS 
Surface Water Sampling Point SW-3 

Field Duplicate Comparison 

Parameter Units SW-3 
Dupe 
SW-3 

%RPD 

Hardness mg CaC03/l 178 192 3.78 
Turbidity NTU 14 14 0.00 
TDS ug/l 280000 288000 1.41 
Alkalinity ug/l 112000 116000 1.75 
Chloride ug/l 60000 61000 0.83 
Sulfate ug/l 40000 40000 0.00 
Total Cyanide ug/l <10 <10 NA 
Ammonia - N ug/l <100 <100 NA 
COD ug/l <5000 <5000 NA 
TOC ug/l 3700 3400 4.23 
Aluminum ug/l 495 577 7.65 
Antimony ug/l <29.0 <29.0 NA 
Arsenic ug/l <6.5 <6.5 NA 
Barium ug/l 49.7 55.1 5.15 
Beryllium ug/l <0.90 <0.90 NA 
Cadmium ug/l <2.0 <2.0 NA 
Calcium ug/l 50300 53700 3.27 
Chromium ug/l <5.3 <5.3 NA 
Cobalt ug/l <11.3 <11.3 NA 
Copper ug/l 22.8 19.8 7.04 
Iron ug/l 1220 1410 7.22 
Lead ug/l 3.7 3.6 1.37 
Magnesium ug/l 12800 14100 4.83 
Manganese ug/l 148 160 3.90 
Mercury ug/l 0.2 <0.2 NA 
Nickel ug/l <14.3 <14.3 NA 
Potassium ug/l 1830 1960 3.43 
Selenium ug/l <2.8 <2.8 NA 
Silver ug/l <5.6 <5.6 NA 
Sodium ug/l 35800 40300 5.91 
Thallium ug/l <4.0 <4.0 NA 
Vanadium ug/l <8.2 <8.2 NA 
Zinc ug/l 35.4 36.7 1.80 



Lindley South Landfill - RI/FS 
Groundwater Monitoring Well GW-4 

Field Duplicate Comparison 

Parameter Units GW-4 
Dupe 
GW-4 

%RPD 

r̂omethane ug/l <10 <10 NA 
Bromomethane ug/l <10 <10 NA 
Vinyl Chloride ug/l <10 <10 NA 
Chloroethane Ug/l <10 <10 NA 
Methylene Chloride Ug/l <10 <10 NA 
Acetone ug/l <10 <10 NA 
Carbon Disulfide ug/l <10 <10 NA 
1,1-Dichloroethene ug/l <10 <10 NA 
1,1 -Dichloroethane ug/l <10 <10 NA 
1,2-Dichloroethene - trans ug/l <10 <10 NA 

Chloroform ug/l <10 <10 NA 
1,2-Dichloroethane ug/l <10 <10 NA 
2-Butanone ug/I <10 <10 NA 
1,1,1-Trichloroethane ug/l <10 <10 NA 

Carbon Tetrachloride ug/l <10 <10 NA 
Bromodichloromethane ug/l <10 <10 NA 
1,2-Dichloropropane ug/l <10 <10 NA 
cis-1,3-Dichloropropene ug/l <10 <10 NA 

Trichloroethene ug/l <10 <10 NA 
Dibromochloromethane ug/l <10 <10 NA 
1,1,2-TricMoroethane ug/l <10 <10 NA 

Benzene ug/l <10 <10 NA 
trans-1,3-Dichloropropene ug/l <10 <10 NA 
Bromoform ug/l <10 <10 NA 
4-Methyl-2-Pentanone ug/l <10 <10 NA 
2-Hexanone ug/l <10 <10 NA 

Tetrachloroethane ug/l <10 <10 NA 
1,1,2,2-Tetrachloroethane ug/l <10 <10 NA 

Toluene ug/l <10 <10 NA 
Chlorobenzene ug/l <10 <10 NA 
Ethylbenzene ug/l <10 <10 NA 
Styrene ug/l <10 <10 NA 
Xylenes (Total) ug/l <10 <10 NA 
1,2-Dichloroethene-cis ug/l <10 <10 NA 

NA - Cannot perform a relative percent difference on values who are below 
method detection limits 



Lindley South Landfdl - RI/FS 
Surface Water Sampling Point SW-3 

ileld Duplicate Comparison 

Parameter Units SW-3 
Dupe 
SW-3 

%RPD 

Chloromethane ug/l <10 <10 NA 
Bromomethane ug/l <10 <10 NA 
Vinyl Chloride ug/l <10 <10 NA 
CMoroethane ug/l <10 <10 NA 
Methylene Chloride ug/l <10 <10 NA 
Acetone ug/l <10 <10 NA 
Carbon Disulfide ug/l <10 <10 NA 
1,1-Dichloroethene ug/l <10 <10 NA 
1,1-Dichloroethane ug/l <10 <10 NA 
1,2-Dichloroethene - trans ug/l <10 <10 NA 

Chloroform ug/l <10 <10 NA 
1,2-Dichloroethane ug/l <10 <10 NA 
2-Butanone ug/l <10 <10 NA 
1,1,1-Trichloroethane ug/l <10 <10 NA 

Carbon Tetrachloride ug/l <10 <10 NA 
Bromodichloromethane ug/l <10 <10 NA 
1,2-Dichloropropane ug/l <10 <10 NA 
cis-1,3-Dichloropropene ug/l <10 <10 NA 

Trichloroethene ug/l <10 <10 NA 
Dibromochloromethane ug/l <10 <10 NA 
1,1,2-Trichloroethane ug/l <10 <10 NA 

Benzene ug/l <10 <10 NA 
trans-1,3-Dichloropropene ug/l <10 <10 NA 
Bromoform ug/l <10 <10 NA 
4-Memyl-2-Pentanone ug/l <10 <10 NA 
2-Hexanone ug/l <10 <10 NA 

Tetrachloroethane ug/l <10 <10 NA 
1,1,2,2-Tetrachloroethane ug/l <10 <10 NA 

Toluene ug/l <10 <10 NA 
Chlorobenzene ug/l <10 <10 NA 
Ethylbenzene ug/l <10 <10 NA 
Styrene ug/l <10 <10 NA 
Xylenes (Total) ug/l <10 <10 NA 
1,2-Dichloroethene-cis ug/l <10 <10 NA 



Lindley South Landfill - RI/FS 
Groundwater Monitoring Well GW-4 

Field Duplicate Comparison 

Parameter Units GW-4 
Dupe 
GW-4 

%MPD 

Phenol ug/l <10 <10 NA 
bis(2-chloroethyl)ether ug/l <10 <10 NA 
2-chlorophenol ug/l <10 <10 NA 
1,3-Dichlorobenzene ug/l <10 <10 NA 
1,4-Dichlorobenzene ug/l <10 <10 NA 
1,2-Dichlorobenzene ug/l <10 <10 NA 
2-methylphenol ug/l <10 <10 NA 
2,2-oxybis(l -chloropropane ug/l <10 <10 NA 
4-methylphenol ug/l <10 <10 NA 

N-niteoso-di-n-proplyamine ug/l <10 <10 NA 
hexachloroethane ug/l <10 <10 NA 
nitrobenzene ug/l <10 <10 NA 
isophorone ug/l <10 <10 NA 
2-nitrophenol ug/l <10 <10 NA 
2,4-Dimethylphenol ug/l <10 <10 NA 

bis(2-chloroethoxy)methane ug/l <10 <10 NA 
2,4-dichlorophenol ug/l <10 <10 NA 
1,2,4-trichlorobenzene ug/l <10 <10 NA 

naphthalene ug/l <10 <10 NA 
4-cMoroaniline ug/l <10 <10 NA 

hexachlorobutadiene ug/l <10 <10 NA 
4-chloro-3-methylphenol ug/l <10 <10 NA 
2-methylnaphthalene ug/l <10 <10 NA 

Hexachlorocyclopentadiene ug/l <10 <10 NA 
2,4,6-trichlorophenol ug/l <10 <10 NA 

2,4,5-trichlorophenol ug/l <25 <25 NA 
2-chloronaphthalene ug/l <10 <10 NA 
2-nitroaniline ug/l <25 <25 NA 

dimethyl phthalate ug/l <10 <10 NA 
acenaphthylene ug/l <10 <10 .NA. 
2,6-dinitrotoluene ug/l <10 <10 NA 
3-nitroaniline ug/l <25 <25 NA 

acenaphthene ug/l <10 <10 NA 



Lindley South Landfdl - RI/FS 
Surface Water Sampling Point SW-3 

Field Duplicate Comparison 

Parameter Units SW-3 
Dupe 
SW-3 

%RPD 

Phenol ug/l <10 <10 NA 
bis(2 -chloroethy l)ether ug/l <10 <10 NA 
2-chlorophenol ug/l <10 <10 NA 
1,3-Dichlorobenzene ug/l <10 <10 NA 
1,4-Dichlorobenzene ug/l <10 <10 NA 
1,2-Dichlorobenzene ug/l <10 <10 NA 
2-methylphenol ug/l <10 <10 NA 
2,2-oxybis( 1 -chloropropane) ug/l <10 <10 NA 
4-methylphenol ug/l <10 <10 NA 

N-nirroso-m-n-proplyamine ug/l <10 <10 NA 
hexachloroethane ug/l <10 <10 NA 
nitrobenzene ug/l <10 <10 NA 
isophorone ug/l <10 <10 NA 
2-nitrophenol ug/l <10 <10 NA 
2,4-Dimethylphenol ug/l <10 <10 NA 

bis(2-cWoroethoxy)methane ug/l <10 <10 NA 
2,4-dichlorophenol ug/l <10 <10 NA 
1,2,4-trichlorobenzene ug/l <10 <10 NA 

naphthalene ug/l <10 <10 NA 
4-cMoroaniline ug/l <10 <10 NA 

hexachlorobutadiene ug/l <10 <10 NA 
4-chloro-3-methylphenol ug/l <10 <10 NA 
2-methylnaphthalene ug/l <10 <10 NA 

Hexachlorocyclopentadiene ug/l <10 <10 NA 
2,4,6-trichlorophenol ug/l <10 <10 NA 

2,4,5-trichlorophenol ug/l <25 <25 NA 
2-chloronaphthalene ug/l <10 <10 NA 
2-nitrcaniline ug/l <25 <25 NA 

dimethyl phthalate ug/l <10 <10 NA 
acenaphthylene ug/l <10 <10 NA 
2,6-dinirrotoluene ug/l <10 <10 NA 
3-nitroaniline ug/l <25 <25 NA 

acenaphthene ug/l <10 <10 NA 



Lindley South Landfdl - RI/FS 
Groundwater Monitoring Well GW-4 

Field Duplicate Comparison 

Parameter Units GW-4 
Dupe 
GW-4 

%RPD 

2,4-dinitrophenol ug/l <25 <25 NA 
4-nitrophenol ug/l <25 <25 NA 

dibenzofuran ug/l <10 <10 NA 
2,4-dinitrotoluene ug/l <10 <10 NA 
diethylphthalate ug/l <10 <10 NA 
4-chlorophenyl-phenylether ug/l <10 <10 NA 
fluorene ug/l <10 <10 NA 
4-nitroaniline ug/l <25 <25 NA 
4,6-dinitro-2-methylphenol ug/l <25 <25 NA 

N-Nitrosodlphenylamine ug/l <10 <10 NA 
4-bromophenyl-phenylether ug/l <10 <10 NA 

hexachlorobenzene ug/l <10 <10 NA 
pentachlorophenol ug/l <25 <25 NA 
phenanthrene ug/l <10 <10 NA 
anthracene ug/l <10 <10 NA 
carbozole ug/l <10 <10 NA 
Di-n-butylphthalate ug/l <10 <10 NA 
Fluoranthene ug/l <10 <10 NA 
pyrene ug/l <10 <10 NA 
butylbenzylphthalate ug/l <10 <10 NA 
3,3-dichlorobenzidine ug/l <10 <10 NA 

benzo(a)anthracene ug/l <10 <10 NA 
chrysene ug/l <10 <10 NA 
bis(2-ethylhexyl)phthalate ug/l <10 3(J) NA 
Di-n-octyl phthalate ug/l <10 <10 NA 
benzo(b)fluoranthene ug/l <10 <10 NA 
benzo(k)fluoranthene ug/l <10 <10 NA 
benzo(a)pyrene ug/l <10 <10 NA 
Indeno(l ,2,3-cd)pyrene ug/l <10 <10 NA 
diberizo(a,h)anthracene ug/l <10 <10 NA 
benzo(g ,h,i)perylene ug/l <10 <10 NA 



Lindley South Landfill - RI/FS 
Surface Water Sampling Point SW-3 

Field Duplicate Comparison 

Parameter Units SW-3 
Dupe 
SW-3 

%RPD 

2,4-dinitrophenol ug/l <25 <25 NA 
4-nitrophenol ug/l <25 <25 NA 

dibenzofuran ug/l <10 <10 NA 
2,4-dinitrotoiuene ug/l <10 <10 NA 
alemylphthalate ug/l <10 <10 NA 
4-cMorophenyl-phenylether ug/l <10 <10 NA 

fluorene ug/l <10 <10 NA 
4-iurroaniline ug/l <25 <25 NA 
4,6-dMtro-2-methylphenol ug/l <25 <25 NA 

N-Nitrosodiphenylamine ug/l <10 <10 NA 
4-bromophenyl-phenylether ug/l <10 <10 NA 

hexachlorobenzene ug/l <10 <10 NA 
pentachlorophenol ug/l <25 <25 NA 
phenanthrene ug/l <10 <10 NA 
anthracene ug/l <10 <10 NA 
carbozole ug/l <10 <10 NA 
Di-n-butylphthalate ug/l <10 <10 NA 
Fluoranthene ug/l <10 <10 NA 
pyrene ug/l <10 <10 NA 
butylbenzylphthalate ug/l <10 <10 NA 
3,3-dichlorobenzidine ug/l <10 <10 NA 

benzo(a)anthracene ug/l <10 <10 NA 
chrysene ug/l <10 <10 NA 
bis(2-emymexyl)phthalate ug/l 8(1) 7(J) 6.67 
Di-n-octyl phthalate ug/l <10 <10 NA 
benzo(b)fluoranthene ug/l <10 <10 NA 



Lindley South Landffll - RI/FS 
Surface Water Sampling Point SW-3 

Field Duplicate Comparison 

Parameter Units SW-3 
Dupe 
SW-3 

%EPD 

benzo(k)fiuoranthene ug/l <10 <10 NA 
benzo(a)pyrene ug/l <10 <10 NA 
Indeno(l ,2,3-cd)pyrene ug/l <10 <10 NA 
dibenzo(a,h)anthracene ug/l <10 <10 NA 
benzo(g,h,i)perylene ug/l <10 <10 NA 
alpha -BHC ug/l <0.05 <0.05 NA 
beta-BHC ug/l <0.05 <0.05 NA 
delta-BHC ug/l <0.05 <0.05 NA 
gamma-BHC (Lindane) ug/l <0.05 <0.05 NA 
Heptachlor ug/l <0.05 <0.05 NA 
Aldrin ug/l <0.05 <0.05 NA 
Heptachlor epoxide ug/l <0.05 <0.05 NA 
Endosulfan I ug/l <0.05 <0.05 NA 
Dieldrin ug/l <0.10 <0.10 NA 
4,4' -DDE ug/l <0.10 <0.10 NA 
Endrin ug/l <0.10 <0.10 NA 
Endosulfan II ug/l <0.10 <0.10 NA 
4,4'-DDD ug/l <0.10 <0.10 NA 

Endosulfan Sulfate ug/l <0.10 <0.10 NA 
4,4'-DDT ug/l <0.10 <0.10 NA 

Methoxychlor ug/l <0.50 <0.50 NA 
Endrin Ketone ug/l <0.10 <0.10 NA 
Endrin Aldehyde ug/l <0.10 <0.10 NA 
alpha-chlordane ug/l <0.05 <0.05 NA 
gamma-chlordane ug/l <0.05 <0.05 NA 
Toxaphene ug/l <5.0 <5.0 NA 
Aroclor 1016 ug/l <1.0 <1.0 NA 
Aroclor 1221 ug/l <2.0 <2.0 NA 
Aroclor 1232 ug/l <1.0 < L 0 NA 
Aroclor 1242 ug/l <1.0 <1.0 NA 
Aroclor 1248 ug/l <1.0 <1.0 NA 
Aroclor 1254 ug/l <1.0 <1.0 NA 
Aroclor 1260 ug/l <1.0 <1.0 NA 

NA - Cannot perform a relative percent difference on values who are below 
method detection limits 



APPENDIX - D 

-PART 360 Expanded, Baseline, and Routine 
Parameter Lists; 

-Class GA and Class C Water Quality Standards; and 
-Historical Analytical Data 



LANDFILLS 2-; 7 360-2.11(d) (6) 

WATER QUALITf ANALYSIS TABLES 

ROUTINE PARAMETERS1 

================================== 
Common Name2 1 AS RN3 Suggested PQL4 

Methods 

Field Parameters: 

(in wells and sumps) 
9050 9050 

pH 9040 pH 
9041 

Eh 

180.1 

Leachate Indicators: 

Total Kjeldahi Nitrogen... 351.1 60 Total Kjeldahi Nitrogen... 
351.2 
351.3 
351.4 200 

7 564-41-7 350.1 60 
350.2 
350.3 100 

9200 
50000 Chemical Oxygen Demand 410.1 50000 Chemical Oxygen Demand 

410.2 50000 
410.3 50000 
410.4 80000 

Biochemical Oxygen Demand 405.1 2000 
(B0Ds) 

9060 9060 
40000 Total Dissolved Solids 160.1 40000 

Sulfate 9035 
9036 
9038 

Alkalinity 310.1 20000 Alkalinity 
310.2 6000 

]08-95-2 8040 
9250 
9251 
9252 
320.1 2000 

Total hardness as CaC0 3... 130.1 20000 
130.2 30000 



LANDFILLS 2-28 360-2.11(d)(6) 

R0U1 flNE PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL4 

Methods (//g/i) 

Inorganic Parameters: 

(Total) 6010 40 (Total) 
7130 50 
7131 1 

(Total) 7140 40 
(Total) 7380 100 (Total) 

7381 4 
(Total) 6010 400 (Total) 

7420 1000 
7421 10 

(Total) 7450 4 
(Total) 7460 40 

7461 0.8 
(Total) 7610 40 
(Total) 7770 8 

The department may modify this l i s t as necessary. 

Notes 

'This l i s t contains parameters f o r which possible analyt ica l procedures are provided i n EPA Report 
SW-846 Test Methods f o r Evaluating Solid Waste, t h i r d e d i t i o n , November 1986, as revised December 
1987, and Methods f o r Chemical Analysis o f Water and Wastes. USEPA-600/4-79-0Z0, March, 1979. The 
regulatory requirements pertain only to the l i s t of parameters; the r i g h t hand columns (Methods and 
PQL) are given f o r informational purposes only. See also footnote 4. 

'Common names are those widely used i n government regulat ions, s c i e n t i f i c publ ica t ions , and 
conmerce; synonyms ex i s t f o r many chemicals. 

'Chemical Abstracts Service Registry Number. Where "Tota l" i s entered, a l l species i n the 
groundwater tha t contain t h i s element are included. 

'Practical Quanti tat ion Limits (PQLs) are the lowest concentrations of analytes i n groundwaters 
that can be r e l i a b l y determined w i t h i n specif ied l i m i t s o f precision and accuracy by the indicated 
methods under rout ine laboratory operating condit ions. The PQLs l i s t e d are generally stated t o one 
s ign i f i can t f i g u r e . PQLs are based on 5 ml samples f o r v o l a t i l e organics and 1 L samples f o r 
semivol a t l i e organics. CAUTION: The PQL values i n many cases are based only on a general estimate 
f o r the method and not on a determination f o r individual compounds; PQLs are not a part o f the 
regul at i o n . 

'Any f l o a t e r s or sinkers found must be analyzed separately f o r baseline parameters. 

'Surface water on ly . 

'Any unusual condit ions (colors , odors, surface sheens, e tc . ) noticed during well development, 
purging, or sampling must be reported. 



LANDFILLS 2-29 360-2.11(d)(6) 

BASELINE PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL4 

Methods (//g/l) 

Field Parameters: 

(in wells and sumps) 
9050 9050 

PH 9040 PH 
9041 

Eh 

180.1 

Leachate Indicators: 

Total Kjeldahi Nitrogen... 351.1 60 Total Kjeldahi Nitrogen... 
351.2 
351.3 | 
351.4 200 I 

7664-41-7 350.1 60 | 
350.2 0 
350.3 ioo 1 

9200 
50000 I Chemical Oxygen Demand 410.1 50000 I Chemical Oxygen Demand 

410.2 50000 8 
| 410.3 50000 B 
8 410.4 80000 | 
8 Biochemical Oxygen Demand 405.1 2000 1 
1 (B0Ds) 

9060 
1 

9060 
40000 1 8 Total Dissolved Solids 160.1 40000 1 

9035 1 
9036 1 
9038 8 
310.1 20000 fl 
310.2 6000 1 

108-95-2 8040 1 
9250 1 

I 9251 8 
1 9252 

24959-67-9 320.1 2000 
B Total hardness as CaC0 3... 130.1 20000 
| 130.2 30000 

110.1 | 1 110.2 
1 110.3 80 | 



LANDFILLS 2-30 360-2.11(d)(6) 

BASELINE PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL* 
Methods 

7440-42-8 

Inorganic Parameters: 

(Total) 7020 10 
(Total) 6010 300 

7040 2000 1 
7041 30 

(Total) 6010 500 (Total) 
7060 10 
7061 20 

(Total) 6010 20 (Total) 
7080 1000 

(Total) 6010 3 
7090 50 
7091 2 

(Total) 6010 40 (Total) 
7130 50 
7131 1 

(Total) 7140 40 
(Total) 6010 70 I (Total) 

7190 500 1 
7191 10 1 

Chromium (Hexavalent)' 18540-29-9 7195 I Chromium (Hexavalent)' 
7196 600 I 
7197 30 1 
7198 I 

(Total) 6010 70 i (Total) 
7200 500 
7201 10 

(Total) 6010 60 
7210 200 
7211 10 

(Total) 9010 200 
(Total) 7380 100 (Total) 

7381 4 
(Total) 6010 400 (Total) 

7420 1000 
7421 10 

(Total) 7450 4 
(Total) 7460 40 

7461 0.8 
(Total) 7470 2 

Nickel (Total) 6010 150 (Total) 
7520 400 

(Total) 7610 40 



LANDFILLS 2-31 360-2.11(d)(6) 

BASELINE PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL4 

Methods (i/g/l) 

(Total) 6010 750 (Total) 
7740 20 
7741 20 

(Total) 6010 70 (Total) 
7760 100 
7761 10 

(Total) 7770 8 
(Total) 6010 400 (Total) 

7840 1000 
7841 10 

(Total) 6010 80 (Total) 
7910 2000 
7911 40 

(Total) 6010 20 (Total) 
7950 50 

8 7951 0.5 

I Organic Parameters: 

67-64-1 8260 100 
107-13-1 8030 5 

8260 200 
71-43-2 8020 2 

8021 0.1 
8260 5 

74-97-5 8021 0.1 
8260 5 

75-27-4 8010 1 
8021 0.2 
8260 5 

Bromoform; Tribromomethane 75-25-2 8010 2 Bromoform; Tribromomethane 
8021 15 
8260 5 

75-15-0 8260 100 
Carbon tetrachloride 56-23-5 8010 1 

8021 0.1 
8260 10 

108-90-7 8010 2 
8020 2 
8021 0.1 
8260 5 

Chloroethane; 75-00-3 8010 5 
8021 1 



LANDFILLS 2-32 360-2.11(d)(6) 

BASELINE PARAMETERS1 

Common Name2 CAS RN3 Suggested 
Methods 

PQL4 

Chloroform; 67-66-3 8010 0.5 
8021 
8260 

0.2 
5 

Dibromochloromethane; 124-48-1 8010 1 
Chlorodi bromomethane 8021 

8260 
0.3 
5 

1,2-Dibromo-3-chloropro- 96-12-8 8011 0.1 1 
8021 30 1 
8260 25 1 

1,2-Dibromoethane; Ethyl- 106-93-4 8011 0.1 1 
8021 10 
8260 5 

o-Dichlorobenzene; 95-50-1 8010 2 
8020 5 
8021 
8120 
8260 
8270 

0.5 
10 

10 
p-Dichlorobenzene; 106-46-7 8010 2 

8020 5 
8021 
8120 
8260 
8270 

0.1 
15 
5 
10 

trans-1,4-Di chloro-2-bu-
110-57-6 8260 100 

1,1-Dichloroethane; 75-34-3 8010 1 
8021 0.5 
8260 5 

1,2-Di chloroethane; 107-06-2 8010 0.5 
8021 0.3 
8260 5 

1,1-Di chloroethylene; 
1,1-Dichloroethene; 

75-35-4 8010 1 1,1-Di chloroethylene; 
1,1-Dichloroethene; 8021 0.5 

8260 5 
cis-1,2-Dichloroethylene; 156-59-2 8021 0.2 

cis-1,2-Dichloroethene.. 8260 5 
trans-1,2-Di chloroethyl- 156-60-5 8010 1 

ene; trans-1,2-Dichloro- 8021 0.5 ene; trans-1,2-Dichloro-
8260 5 

1,2-Dichloropropane; Pro 78-87-5 8010 0.5 
pylene dichloride 8021 0.05 pylene dichloride 

8260 5 
cis-1,3-Dichloropropene... 10061-01-5 8010 

8260 
20 
10 

trans-1,3-Di chloropropene. 10061-02-6 8010 5 trans-1,3-Di chloropropene. 
8260 10 



LANDFILLS 2-33 360-2.11(d)(6) 

BASELINE PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL* I 
Methods 

100-41-4 8020 2 
8221 0.05 
8260 5 

2-Hexanone; Methyl butyl 
50 591-78-6 8260 50 

Methyl bromide; Bromo- 74-83-9 8010 20 
8021 *? 

Methyl chloride; Chloro- 74-87-3 8010 1 
8021 0.3 

1 Methylene bromide; Dibro- 74-95-3 8010 15 
8021 20 

1 8260 10 
I Methylene chloride; 75-09-2 8010 5 

8021 0.2 
1 8260 10 
1 Methyl ethyl ketone; MEK; 78-93-3 8015 10 

8260 100 
Methyl Iodide; Iodomethane 74-88-4 8010 40 Methyl Iodide; Iodomethane 

8260 10 
4-Methyl-2-pentanone; 108-10-1 8015 5 

Methyl isobutyl ketone.. 8260 100 
100-42-5 8020 1 

8021 0.1 
8260 10 

1,1,1,2-Tetrachloroethane. 630-20-6 8010 5 1,1,1,2-Tetrachloroethane. 
8021 0.05 
8260 5 

1,1,2,2-Tetrachloroethane. 79-34-5 8010 0.5 1,1,2,2-Tetrachloroethane. 
8021 0.1 
8260 5 

Tetrachloroethylene; Tet- 127-18-4 8010 0.5 
rachloroethene; Per- 8021 0.5 

8260 
5 108-88-3 8020 2 

8021 0.1 
8260 5 

1,1,1-Trichloroethane; 71-55-6 8010 0.3 
Methylchloroform 8021 0.3 Methylchloroform 

8260 5 
79-00-5 8010 0.2 

8260 5 
Trichloroethylene; T r i - 79-01-6 8010 1 

8021 0.2 
8260 5 

Tr i chlorof1uoromethane; 75-69-4 8010 10 

CFC-11 8021 0.3 
8260 5 



LANDFILLS 2-34 360-2.11(d)(6) 

BASE LINE PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL* 
Methods ( m m 

1,2,3-Trichloropropane 96-18-4 8010 10 
8021 5 
8260 15 

108-05-4 8260 50 
Vinyl chloride; Chloro- 75-01-4 8010 2 

8021 0.4 
8260 10 

1330-20-7 8020 5 
8021 0.2 
8260 5 

The department may modify t h i s l i s t as necessary. 

Notes 

'This l i s t contains 47 v o l a t i l e organics f o r which possible analyt ical procedures provided i n EPA 
Report SV-846 Test Methods f o r Evaluating Solid Waste, t h i r d e d i t i o n , November 1986, as revised 
December 1987, includes Method 8260; 25 metals f o r which SW-846 provides e i ther Method 6010 or a 
method from the 7000 series o f methods; and additional parameters f o r which possible procedures are 
provided i n Methods f o r Chemical Analysis of Water and Wastes. USEPA-600/4-79-020, March, 1979. The 
regulatory requirements per ta in only to the l i s t of parameters; the r igh t hand columns (Methods and 
PQL) are given f o r informational purposes only. See also footnote 4. 

'Common names are those widely used i n government regulat ions, s c i e n t i f i c publicat ions, and 
commerce; synonyms exis t f o r many chemicals. 

'Chemical Abstracts Service Registry Number. Where "Tota l" i s entered, a l l species i n the 
groundwater that contain t h i s element are included. 

'Pract ical Quantitation Limi ts (PQLs) are the lowest concentrations of analytes i n groundwaters 
that can be r e l i a b l y determined w i t h i n specif ied l i m i t s of precision and accuracy by the indicated 
methods under rout ine laboratory operating conditions. The PQLs l i s t e d are generally stated t o one 
s ign i f i c an t f i g u r e . PQLs are based on 5 ml samples f o r v o l a t i l e organics and 1 L samples f o r 
semi v o l a t i l e organics. CAUTION: The PQL values i n many cases are based only on a general estimate 
f o r the method and not on a determination f o r individual compounds; PQLs are not a part of the 
regulat ion. 

'Any f loa te r s or sinkers found must be analyzed separately f o r baseline parameters. 

'Surface water only . 

'Any unusual conditions (co lors , odors, surface sheens, e t c . ) noticed during well development, 
purging, or sampling must be reported. 

'The department may waive the requirement to analyze Hexavalent Chromium provided that Total and 
Hexavalent and Tr ivalent Chromium values do not exceed 0.05 mg/ l . 



EXPANDED PARAMETERS1 

2 
Common Name 

CAS RN3 Suggested PQL5 

(ug/l) 
Methods 4 

(ug/l) 

F i e l d Parameters: 

{ i n w e l l s and sumps) 
S p e c i f i c 

9050 

pH 
9040 

Eh 9041 

180.1 

Leachate I n d i c a t o r s : 
T o t a l K j e l d a h i Nitrogen... 

60 
351.1 
351.2 
351.3 200 

7664-41-7 351.4 60 

350.1 100 
Chemical Oxygen Demand.... 350.2 

50000 
350.3 50000 

9200 50000 
410.1 80000 

Biochemical Oxygen Demand 410.2 2000 
(BOD5) 410.3 

410.4 
T o t a l D i s s o l v e d S o l i d s . . . . 405.1 

40000 

9060 
160.1 
9035 20000 
9036 6000 

108-95-2 9038 
310.1 
310.2 
8040 

T o t a l hardness as CaC0 3... 24959-67-9 9250 2000 
9251 20000 
9252 30000 
320.1 
130.1 
130.2 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL5 

(ug/l) 
Methods 4 

110.1 
110.2 
110.3 80 

7440-42-8 

I n o r g a n i c Parameters: 

( T o t a l ) 7020 10 
( T o t a l ) 6010 300 

7040 2000 
7041 30 

( T o t a l ) 6010 500 
7060 10 
7061 20 

( T o t a l ) 6010 20 
7080 1000 

( T o t a l ) 6010 3 
7090 50 
7091 2 

( T o t a l ) 6010 40 
7130 50 
7131 1 

( T o t a l ) 7140 40 
( T o t a l ) 6010 70 

7190 500 

Chromium (H e x a v a l e n t ) * . . . . 7191 10 
18540-29-9 7195 

7196 600 
7197 30 
7198 

( T o t a l ) 6010 70 
7200 500 
7201 10 

( T o t a l ) 6010 60 
7210 200 
7211 10 

( T o t a l ) 9010 200 
( T o t a l ) 7380 100 

7381 4 
(T o t a l ) 6010 400 

7420 1000 
7421 10 

( T o t a l ) 7450 4 
(T o t a l ) 7460 40 

7461 0.8 
( T o t a l ) 7470 2 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested PQL5 

(ug/l) 
Methods 4 

( T o t a l ) 6010 150 
7520 400 

(To t a l ) 7610 40 
6010 750 

(Total) 7740 20 
7741 20 
6010 70 

(Total ) 100 
7760 10 
7761 8 

(To t a l ) 7770 4000 
18496-25- 9030 400 

8 6010 1000 
(To t a l ) 7840 10 

7841 40 
6010 80 

(To t a l ) 6010 2000 
7910 40 

(Total) 7911 20 
6010 50 
7950 0.5 

(Total) 7951 

Organic Parameters: 

83-32-9 8100 200 
8270 10 

208-96-8 8100 200 
8270 10 

67-64-1 8260 100 
A c e t o n i t r i l e ; Methyl 

75-05-8 8015 100 
98-86-2 8270 10 

2-Acetylaminofluorene; 53-96-3 8270 20 
107-02-8 8030 5 

8260 100 
107-13-1 8030 5 

8260 200 
309-00-2 8080 0. 05 

8270 10 
107-05-1 8010 5 

8260 10 
92-67-1 8270 20 

120-12-7 8100 200 
8270 10 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested 

Methods 4 

PQL5 

(ug/1! 

71-43-2 8020 2 
8021 0.1 
8260 5 

Benzo[a]anthracene; 56-55-3 8100 200 
8270 10 

Benzo[b]fluoranthene 205-99-2 8100 200 
8270 10 

Benzo[k]fluoranthene 207-08-9 8100 200 
8270 10 

191-24-2 8100 200 
8270 10 

50-32-8 8100 200 
8270 10 

100-51-6 8270 20 
319-84-6 8080 0.05 

8270 10 
319-85-7 8080 0.05 

8270 20 
delta-BHC 319-86-8 8080 0.1 

8270 20 
58-89-9 8080 0. 05 

8270 20 
Bis(2-chloroethoxy)methane 111-91-1 8110 5 

8270 10 
B i s ( 2 - c h l o r o e t h y l ) e t h e r ; 111-44-4 8110 3 

D i c h l o r o e t h y l e t h e r 8270 10 
B i s - ( 2 - c h l o r o - l - m e t h y l - 108-60-1 8110 10 

e t h y l ) e t h e r ; 2 , 2 - D i - 8270 10 
c h l o r o d i i s o p r o p y l 

e t h e r ; DCIP, See note 
9 117-81-7 8060 20 
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 74-97-5 8021 0.1 
Bromochloromethane; 8260 5 

75-27-4 8010 1 
Bromodichloromethane; 8021 0.2 

8260 5 
Dibromochloromethane.... 75-25-2 8010 2 
Bromoform; Tribromomethane 8021 15 

8260 5 
101-55-3 8110 25 

4-Bromophenyl phenyl ether 8270 10 
85-68-7 8060 5 

B u t y l be n z y l p h t h a l a t e ; 8270 10 
Benzyl b u t y l p h t h a l a t e . . 75-15-0 8260 100 

56-23-5 8010 1 
8021 0.1 
8260 10 



EXPANDED PARAMETERS1 

1 

Common Name" CAS RNJ Suggested PQL5 

(ug/l) 
Methods'1 

See Note 10 8080 0.1 
8270 50 

106-47-8 8270 20 
108-90-

n 

8010 2 
o 

1 

8 020 0.1 
8021 5 

510-15-6 8260 10 

p-Chloro-m-cresol ; 59-50-7 8270 5 
8040 20 

4-Chloro-3-methylphenol. 75-00-3 8270 5 

Chloroethane; 8010 1 
8021 10 

67-66-3 8260 0.5 

Chloroform; 8010 0.2 
8021 5 

91-58-7 8260 10 
8120 10 

95-57-8 8270 5 
8040 10 

7005-72-3 8270 40 
4-Chlorophenyl 8110 10 

126-99-8 8270 50 
8010 20 

218-01-9 8260 200 
8100 10 

108-39-4 8270 10 
m-Cresol; 3-methylphenol.. 95-48-7 8270 10 
o- C r e s o l ; 2-methylphenol.. 106-44-5 8270 10 
p - C r e s o l ; 4-methylphenol.. 8270 
2,4-D; 2,4-Dichlorophen- 94-75-7 10 

o x y a c e t i c 72-54-8 0.1 
8150 10 

4, 41-DDD 72-55-9 8080 0.05 
8270 10 

50-29-3 8080 0.1 
8270 10 

2303-16-4 8080 10 
53-70-3 8270 200 

Dibenz[a,h]anthracene 8270 10 
132-64-9 8100 10 
124-48-1 8270 1 

Dibromochloromethane; 8270 0.3 
8010 5 

Chlorodibromomethane.... 8021 
8260 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested 

Methods 4 

PQL5 

(ug/l) 

1,2-Dibromo-3-chloro- 96-12-8 8011 0.1 
8021 30 
8260 25 

1,2-Dibromoethane; 106-93-4 8011 0.1 
Eth y l e n e dibromide; EDB. 8021 10 

8260 . 5 
84-74-2 8060 5 

o-Dichlorobenzene; 10 
95-50-1 8270 2 

8010 5 
8020 0.5 
8021 10 
8120 5 

m-Dichlorobenzene; 8260 10 
541-73-1 8270 5 

8010 5 
8020 0.2 
8021 10 
8120 5 

p-Dichlorobenzene; 8260 10 
106-46-7 8270 2 

8010 5 
8020 0.1 
8021 15 
8120 5 

3, 3 1 - D i c h l o r o b e n z i d i n e . . . . 8260 10 
t r a n s - 1 , 4 - D i c h l o r o - 91-94-1 8270 20 

8270 
Dichlorodifluoromethane; 110-57-6 100 

CFC 75-71-8 82'60 0.5 
12 8021 5 
1,1-Dichloroethane; 75-34-3 8260 1 

E t h y l d i d e n e c h l o r i d e . . . . 8010 0.5 
1,2-Dichloroethane; 8021 5 

107-06-2 8260 0.5 
8010 0.3 

1,1-Dichloroethylene; 8021 5 
1,1-Dichloroethene; 75-35-4 8260 1 
V i n y l i d e n e 8010 0.5 

c h l o r i d e 8021 5 
c i s - 1 , 2 - D i c h l o r o e t h y l e n e ; 156-59-2 8260 0.2 

c i s - 1 , 2 - D i c h l o r o e t h e n e . . 8021 5 
t r a n s - 1 , 2 - D i c h l o r o e t h y l e n e 156-60-5 8260 1 

tra n s - 1 , 2 - D i c h l o r o e t h e n e 8010 0.5 
8021 5 

120-83-2 8260 5 
8040 10 
8270 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested 

Methods" 

PQL5 

(ug/l) 

87-65-0 8270 10 
1,2-Dichloropropane; 78-87-5 8010 0.5 

Propylene 8021 0. 05 
d i c h l o r i d e . . . . 8260 5 
1,3-Dichloropropane; 142-28-9 8021 0.3 

Trimethylene d i c h l o r i d e . 8260 5 
2,2-Dichloropropane; 594-20-7 8021 0.5 

Is o p r o p y l i d e n e 8260 15 
c h l o r i d e . 563-58-6 8021 0.2 
1,1-Dichloropropene 8260 5 
cis-1,3-Dichloropropene... 10061-01-5 8010 20 

8260 10 
trans-1,3-Dichloropropene. 10061-02-6 8010 5 

8260 10 
60-57-1 8080 0. 05 

8270 10 
84-66-2 8060 5 

8270 10 
0,0-Diethyl 0 - 2 - p y r a z i n y l 297-97-2 8141 5 

phosphorothioate; 8270 20 

60-51-5 8141 3 
8270 20 

p-(Dimethylamino)azo-
60-11-7 8270 10 

7,12-Dimethylbenz[a]-
57-97-6 8270 10 

anthracene 119-93-7 8270 10 
3, 3 1-Dimethylbenzidine. . . . 105-67-9 8040 5 
2,4-Dimethylphenol ; 8270 10 

131-11-3 8060 5 
8270 10 

m-Dinitrobenzene 99-65-0 8270 20 
4 , 6 - D i n i t r o - o - c r e s o l 4,6- 534-52-1 8040 150 

D i n i t r o - 2 - 8270 50 

methylphenol.. 51-28-5 8040 150 
8270 50 

2, 4 - D i n i t r o t o i u e n e 121-14-2 8090 0.2 
8270 10 

2 , 6 - D i n i t r o t o l u e n e 606-20-2 8090 0.1 2, 6 - D i n i t r o t o l u e n e 
8270 10 

Dinoseb; DNBP; 2-sec- 88-85-7 8150 1 
B u t y l - 4 , 6 - d i n i t r o p h e n o l . 8270 20 

D i - n - o c t y l p h t h a l a t e 117-84-0 8060 30 
8270 10 



EX PAN DED PARAMETERS: 

Common Name2 CAS RN3 Suggested PQL5 

(ug/l) 
Methods 4 

122-39-4 8270 10 

298-04-4 8140 2 
8141 0.5 
8270 10 

959-98-8 8080 0.1 
8270 20 

33213-65-9 8080 0.05 

Endosulfan s u l f a t e 8270 20 
1031-07-8 8080 0.5 

8270 10 
72-20-8 8080 0.1 

8270 20 
7421-93-4 0.2 

8080 10 

E t h y l m e t h a c r y l a t e 100-41-4 8270 2 E t h y l m e t h a c r y l a t e 
8020 0.05 

E t h y l methanesulfonate... . 8221 5 
97-63-2 8260 5 

8015 10 
8260 10 

62-50-0 8270 20 
52-85- 8270 20 

7 200 
206-44-0 8270 10 

8100 200 
86-73-7 8270 10 

Hexachlorobenzene 8100 0.05 
76-44-8 8270 10 

8080 1 
1024-57-3 8270 10 

8080 0.5 
Hexachlorocyclopentadiene. 118-74-1 8270 10 

8120 0.5 
87-68-3 8270 5 

Hexachloroethane 8021 10 
8120 10 

77-47-4 8260 5 
8270 10 

2-Hexanone; Methyl b u t y l 8120 0.5 
67-72-1 8270 10 

8120 10 

Indeno(1,2,3-cd)pyrene.... 8260 10 
1888-71-7 8270 

8270 50 
591-78-6 200 
193-39-5 8260 10 

8100 
8270 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested 

Methods 4 

PQL5 

(ug/l) 

78-83-1 8015 50 
8240 100 

465-73-6 8270 20 
8260 10 

78-59-1 8090 60 
8270 10 

120-58-1 8270 10 
143-50-0 8270 20 
126-98- 8015 5 

7 8260 100 
8270 100 

91-80-5 8080 2 
72-43-5 8270 10 

Methyl bromide; 8010 20 
74-83-9 8021 10 

Methyl c h l o r i d e ; 8010 1 
74-87-3 8021 0.3 

8270 10 
3-Methylcholanthrene 56-49-5 8015 10 
Methyl e t h y l ketone; MEK; 78-93-3 8260 100 

8010 40 
Methyl i o d i d e ; Iodomethane 74-88-4 8260 10 Methyl i o d i d e ; Iodomethane 

8015 2 
80-62-6 8260 30 

8270 10 
Methyl methanesulfonate... 66-27-3 8270 10 
2-Methylnaphthalene 91-57-6 8140 0.5 
Methyl par a t h i o n ; 298-00-0 8141 1 

Parathion 8270 10 
8015 5 

4-Methyl-2-pentanone; 108-10-1 8260 100 
Methyl i s o b u t y l ketone.. 8010 15 

Methylene bromide; 74-95-3 8021 20 Methylene bromide; 
8260 10 
8010 5 

Methylene c h l o r i d e ; 75-09-2 8021 0.2 
8260 10 
8021 0.5 

91-20-3 8100 200 
8260 5 
8270 10 
8270 10 

1,4-Naphthoquinone 130-15-4 10 
134-32- 8270 10 

7 8270 
o - N i t r o a n i l i n e ; 91-59-8 50 

8270 
88-74-4 



EXPANDED PARAMETERS1 

Common Name2 CAS RNJ Suggested 

Methods 4 

PQL5 1 
(ug/l) 

m - N i t r o a n i l i n e ; 
99-09-2 8270 50 

p - N i t r o a n i l i n e ; 
100-01-6 8270 20 

98-95- 8090 40 

3 8270 10 
88-75-5 8040 5 

o-Nitrophenol ; 8270 10 

100-02-7 8040 10 
p-Nitrophenol; 8270 50 

4- 924-16-3 8270 10 
55-18- 8270 20 

N-Nitrosodi-n-butylamine.. 5 8070 2 
N-Nitrosodiethylamine 62-75-9 8070 5 
N-Nitrosodimethylamine.... 86-30-6 
N-Nitrosodiphenylamine.... 
N-Nitrosodipropylamine; 

10 N-Nitroso-N-dipropyl- 8070 10 

amine; D i - n - p r o p y l n i - 621-64-7 8270 10 amine; D i - n - p r o p y l n i -
10595-95-6 8270 20 

100-75-4 8270 40 
N-Nitrosomethylethalamine. 930-55-2 8270 10 

N - N i t r o s o p i p e r i d i n e 99-55- 8141 0.5 
8 8270 10 

56-38-2 8270 10 
8270 20 

608-93-5 8040 5 
82-68-8 8270 50 

Pentachloronitrobenzene... 87-86- 8270 20 
5 8100 200 

8270 10 
62-44-2 8040 1 
85-01-8 8270 10 

8140 2 
108-95-2 8141 0.5 
106-50-3 8270 10 
298-02-2 8080 50 

8270 200 
8280 0.01 

P o l y c h i o r i n a t e d b i p h e n y l s ; See Note 11 
8280 0. 01 

P o l y c h i o r i n a t e d dibenzo-p- See Note 12 
d i o x i n s ; PCDD's 8270 10 

P o l y c h i o r i n a t e d dibenzo- See Note 13 8015 60 

fur a n s ; PCDF's 8260 150 
23950-58-5 8100 200 

P r o p i o n i t r i l e ; 107-12- 8270 10 

E t h y l 0 

129-00-0 



EXPANDED PARAMETERS1 

Common Name2 CAS RN3 Suggested 

Methods' 

PQL5 

(ug/l) 

94-59-7 8270 10 
S i l v e x ; 2,4,5-TP 93-72-1 8150 2 

100-42- 8020 1 
5 8021 0.1 

8260 10 
2,4,5-T; 2 , 4 , 5 - t r i c h l o r o -

phenoxyacetic a c i d 8150 2 
1,2,4,5-Tetrachlorobenzene 93-76-5 8270 10 
2, 3 , 7 , 8 - T e t r a c h l o r o d i - 95-94-3 
benzo-p-dioxin; 
2,3,7,8-TCDD 8280 0. 005 

1,1,1,2-Tetrachloroethane. 1746-01-6 8010 5 
630-20- 8021 0.05 

6 8260 5 
1,1,2,2-Tetrachloroethane. 8010 0.5 

8021 0.1 
79-34-5 8260 5 

T e t r a c h l o r o e t h y l e n e ; 8010 0.5 
Tetr a c h l o r o e t h e n e ; 8021 0.5 

127-18-4 8260 5 
8270 10 

2,3,4,6-Tetrachlorophenol. 8020 2 
58-90-2 8021 0.1 
108-88- 8260 5 

3 8270 10 
8080 2 
8021 0.3 

1,2,4-Trichlorobenzene.... 95-53-4 8120 0.5 
See Note 14 8260 10 

120-82- 8270 10 
1 8010 0.3 

1,1,1-Trichloroethane; 8021 0.3 
Methylchloroform 8260 5 

71-55-6 8010 0.2 
1,1,2-Trichloroethane 8260 5 

8010 1 
T r i c h l o r o e t h y l e n e ; 79-00-5 8021 0.2 

8260 5 
79-01-6 8010 10 

Trichl o r o f l u o r o m e t h a n e ; 8021 0.3 
CFC-11 8260 5 

75-69-4 8270 10 
2,4,5-Trichlorophenol 8040 5 
2,4,6-Trichiorophenol 8270 10 

95-95-4 8010 10 
1,2,3-Trichloropropane.... 88-06-2 8021 5 

8260 15 
96-18-4 



EXPANDED PARAMETERS* 

Common Name2 CAS RN3 Suggested 

Methods 4 

PQL5 

(ug/l) 

0 , 0,O-Triethyl phosphoro-
126-68-1 8270 10 
99-35-4 8270 10 

108-05-4 8260 50 
V i n y l c h l o r i d e ; 75-01- 8010 2 

4 8021 0.4 
8260 10 

Xylene ( t o t a l ) 8020 5 
See Note 15 8021 0.2 

8260 5 

The department may modify t h i s l i s t as n e c e s s a r y . 



EXPANDED PARAMETERS" 

Notes 

'The r e g u l a t o r y requirements p e r t a i n only to the l i s t of s u b s t a n c e s ; the r i g h t hand columns methods and PQL) a r e 
g i v e n f o r i n f o r m a t i o n a l purposes only. See a l s o footnotes 5 and 6. 

2Common names a r e those w i d e l y used in government r e g u l a t i o n s , s c i e n t i f i c p u b l i c a t i o n s , and commerce; synonyms 
e x i s t f o r many c h e m i c a l s . 

'Chemical A b s t r a c t s S e r v i c e r e g i s t r y number. Where " T o t a l " i s entered, a l l s p e c i e s in the groundwater t h a t 
c o n t a i n t h i s element a r e i n c l u d e d . 

^Suggested Methods r e f e r to a n a l y t i c a l procedure numbers used in EPA Report SW-846 Test Methods for Evaluating 
Solid Waste, t h i r d e d i t i o n , November 1986, as r e v i s e d , December 1987 and Methods /or Chemical Analysis of Water 
and Wastes, USEPA-600-4/79-020, March, 1979. CAUTION: The methods l i s t e d a r e r e p r e s e n t a t i v e procedures and may 
not always be the most s u i t a b l e method(s) f o r monitoring an a n a l y t e unaer the r e g u l a t i o n s . 

Practical Q u a n t i t a t i o n L i m i t s (PQLs) a r e the lowest c o n c e n t r a t i o n s of a n a l y t e s i n groundwaters t h a t can be 
r e l i a b l y determined w i t h i n s p e c i f i e d l i m i t s of p r e c i s i o n and a c c u r a c y by the i n d i c a t e d methods under r o u t i n e 
l a b o r a t o r y o p e r a t i n g c o n d i t i o n s . The PQLs l i s t e d a r e g e n e r a l l y s t a t e d to one s i g n i f i c a n t f i g u r e . PQLs a r e based 
on 5 ml samples f o r v o l a t i l e o r g a n i c s and 1 L samples for s e m i v o l a t i l e o r g a n i c s . CAUTION: The PQL v a l u e s in many 
c a s e s a r e based o n l y on a g e n e r a l e s t i m a t e f o r the method and not on a determination f o r i n d i v i d u a l compounds; 
PQLs a r e not a p a r t of the r e g u l a t i o n . 

6Any f l o a t e r s or s i n k e r s found must be an a l y z e d s e p a r a t e l y f or b a s e l i n e parameters. 

'Surface water only. 

8Any unusual c o n d i t i o n s ( c o l o r s , odors, s u r f a c e sheens, e t c . ) n o t i c e d during w e l l development, purging, or 
sampling must be re p o r t e d . 

"This substance i s o f t e n c a l l e d B i s ( 2 ~ c h l o r o i s o p r o p y l J e t h e r , the name Chemical A b s t r a c t s S e r v i c e a p p l i e s to i t s 
noncommercial isomer, Propane, 2 , 2 " - o x y b i s [ 2 - c h l o r o - (CAS RN 3963B-32-9). 

" c h l o r d a n e : T h i s e n t r y i n c l u d e s a l p h a - c h l o r d a n e (CAS RN 5103-71-9), beta-chlordane (CAS RN 5103-74-2), 

gamma-chlordane (CAS RN 5566-34-7), and c o n s t i t u e n t s of chlordane (CAS RN 57-74-9 and CAS RN 12789-03-6). PQL 

shown is f o r t e c h n i c a l c h l o r d a n e . PQLs of s p e c i f i c isomers a r e about 20 u.g/1 by method 8270. 

" P o l y c h i o r i n a t e d b i p h e n y l s (CAS RN 1336-36-3): T h i s category c o n t a i n s congener c h e m i c a l s , i n c l u d i n g 
c o n s t i t u e n t s of A r o c l o r 1016 (CAS RN 12674-11-2), A r o c l o r 1221 (CAS RN 11104-28-2), A r o c l o r 1232 (CAS RN 
11141-16-5), A r o c l o r 1242 (CAS RN 53469-21-9), A r o c l o r 1248 (CAS RN 12672-29-6), A r o c l o r 1254 (CAS RN 11097-69-1), 
and A r o c l o r 1260 (CAS RN 11096-82-5). The PQL shown i s an average v a l u e f o r PCB congeners. 

" P o l y c h i o r i n a t e d d i b e n z o - p - d i o x i n s : T h i s c a t e g o r y c o n t a i n s congener c h e m i c a l s , i n c l u d i n g t e t r a c h l o r o d i b e n z o - p -
d i o x i n s (see a l s o 2,3,7,8-TCDD), pe n t a c h l o r o d i b e n z o - p - d i o x i n s , and hexachlorodibenzo-p-dioxins. The PQL shown i s 
an average v a l u e f o r PCDO congeners. Upon request of the a p p l i c a n t , the department may waive the requirement to 
a n a l y z e f o r d i o x i n s , where a p p r o p r i a t e . 

" P o l y c h i o r i n a t e d d i b e n z o f u r a n s : T h i s c a t e g o r y c o n t a i n s congener c h e m i c a l s , i n c l u d i n g t e t r a c h l r o d i b e n z o f u r a n s , 

p e n t a c h i o r o d i b e n z o f u r a n s , and h e x a c h l o r o d i b e n z o f u r a n s . The PQL shown i s an average valu e f o r PCDF congeners. 

Upon r e q u e s t of the a p p l i c a n t , the department may waive the requirement to a n a l y z e f o r f u r a n s , where a p p r o p r i a t e . 

"Toxaphene: T h i s e n t r y i n c l u d e s congener c h e m i c a l s c o n t a i n e d in t e c h n i c a l toxaphene (CAS RN 8001-35-2), i . e . , 

c h l o r i n a t e d camphene. 

l s X y l e n e ( t o t a l ) : T h i s e n t r y i n c l u d e s o-xylene (CAS RN 96-47-6), m-xylene (CAS RN 108-38-3), p-xylene (CAS RN 

106-42-3), and u n s p e c i f i e d x y l e n e s (dimethylbenzenes) (CAS RN 1 330-20-7). PQLs f o r method 8021 a r e 0.2 f o r 

o-xylene and 0.1 f o r m- or p-xylene. The PQL f o r m-xylene i s 2.0 ug/L by method 8020 or 8260. 

"The department may waive the requirement to a n a l y z e Hexavalent Chromium provided t h a t T o t a l and Hexavalent and 



Methods, Detection Limits, and Chemical Abstract .Service Numbers 

P*r3!T t̂.f-r Method TVh Mrnit. CASS 
Static Water Level 
pH E( 150.1) 2.0rl2.5SU 
Temperature EC170.1) 
Field Specific Conductivity E(120.1) lumlios/'cm 
Field Turbidity E(lSCI.l) 0.02NTU 
Field Hi 
Field Dissolved Oxygen E(360.1) lmg/1 
B0D5 E( 405.1) 2mg/l 
Nitrate-Nitrogen EC353.1) 0.2mg/l 
Hexavalent Chrcmium SM14C307B) O.lOmg/1 
Turbidity E( 180.1) 0.02NTU 
Total Alkalinity' EC310.2) 10mg/lCaCO3 
Color E( 110.2) lllnit 
Total Dissolved Solids E(160) lmg/1 
Sulfate EC 375.4) 5mg/l 
Chloride EC325.3) lmg/1 
Total Kjeldahi Nitrogen EC351.2) 0.5mg/l 
Ammonia-Nitrogen E(350.1) 0.5mg/l 
TOC EC415.1) lmg/1 
COD Hach(8000) 20mg/l 
Calculated Hardness EPA(200.7) 
Total Cyanide EC335.2) 0.01mg/l 57-12-5 
Total Phenols EC420.1) 0.005mg/l 108-95-2 
Total Boron EPAC212.3) 0. lmg/1 7440-42-8 
Total Aluminum EPA<200.7) 0.5mg/l 7429-90-5 
Dissolved Aluminum EPAC200.7) 0.5mg/l 
Total Antimony by furnace metliod EC 204.2) 0.003mg/l 7440-36-0 
Dissolved Antimony by furnace metliod EC204.2) 0.003mg/l 
Total Arsenic by furnace method EC206.2) O.OOlmg/1 7440-38-2 
Dissolved Arsenic by furnace metliod EC206.2) 0.001mg/l 
Total Barium EPAC200.7) 0.3mg/l 7440-39-3 
Dissolved Barium EPAC200.7) 0.3mg/l 
Total Beryllium EPAC200.7) 0.005mg/l 7440-41-7 
Dissolved Beryllium EPAC200.7) 0.005mg/l 
Total Cadmium EPA (200.7) 0.005mg/l 7440-43-9 
Dissolved Cadmium EPAC200.7) 0.005mg/l 
Total Calcium EPAC200.7) 0.05mg/l 7440-70-2 
Dissolved Calcium EPAC200.7) 0.05mg/l 
Total Qiromium EPAC200.7) 0.05mg/l 7440-47-3 
Dissolved airomium EPAC200.7) 0.05mg/l 
Total Copper EPAC200.7) 0.02mg/l 7440-50-8 
Dissolved Copper EPAC200.7) 0.02mg/l 
Total Iron EPAC200.7) 0.03mg/l 7439-89-6 
Dissolved Iron EPAC200.7) 0.03mg/l 
Total Lead by furnace method EC239.2) 0.001mg/l 7439-92-1 
Dissolved Lead by furnace metliod EC239.2) 0.001mg/l 
Total Magnesium EPA(200.7) 0.05mg/l 7439-95-4 
Dissolved Magnesium EPA(200.7) 0.05mg/l 
Total Manganese EPA(200.7) 0.02mg/l 7439-96-5 
Dissolved Manganese EPAC200.7) 0.02mg/l 
Total Mercury EC245.1) 0.0004mg/l 7439-97-6 
Dissolved Mercury EC245.1) 0.0004mg/l 
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Total Nickel 
Dissolved Nickel 
Total Potassium 
Dissolved Potassium 
Total Selenium by &Ltnaee method 
Dissolved Selenium by furnace method 
Total Silver 
Dissolved Silver 
Total Sodium 
Dissolved- Sodium 
Total Thallium by furnace method 
Dissolved Thallium by furnace method 
Totai Zinc 
Dissolved Zinc 

EPA 601 
Bromodichloroajethaiie 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobensene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
DibroioocM.oroBiethane 
1»2-Dichlorobensene 
1.3- Dichiorobensene 
1.4- Dichlorobensene 
DichlorodiJluoromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Didiloroethene 
trans-1,2-Dichloroetiiene 
1.2- Dichloropropane 
cis-1,3-Dichioropropene 
trans-1,3-Dichloropropene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Chloride 

EPAC200.7) 0.03mg/l 7440-02-0 
EPAC200.7) 0.03mg/l 
E(258.1) 0.05mg/l 7440-09-7 
E( 258.1) 0.05rag/'l 
EC270.2) 0.00lmg/1 7782-49-2 
EC270.2) 0.001mg/l 
EPAC 200.7) 0.05mg/l 7440-22-4 
EPAC200.7) 0.05mg/l 
EC273.1) 0.5mg/l 7440-23-5 
EC273.1) 0.5mg/l 
EC279.2) 0.003mg/l 7440-28-0 
EC279.2) 0.003mg/l 
EPAC200.7) 0.01mg/l 7440-66-6 
EPAC200.7) 0.01mg/l 

EC601) lug/1 75-27-4 
EC601) lug/1 75-25-2 
EC 601) lug/1 74-83-9 
EC601) lug/1 56-23-5 
EC601) lug/1 108-90-7 
EC601) lug/1 75-00-3 
EC601) lug/1 100-75-8 
EC601) lug/1 67-66-3 
EC60D- lug/1 74-87-3 
EC601) lug/1 124-48-1 
EC601) lug/1 95-50-1 
EC601) lug/1 541-73-1 
EC601) lug/1 106-46-7 
EC601) lug/1 75-71-8 
EC601) lug/1 75-34-3 
EC601) lug/1 107-06-2 
EC 601) lug/1 75-35-4 
EC601) lug/1 156-60-5 
EC601) lug/1 78-87-5 
EC601) lug/1 10061-01-5 
EC601) lug/1 10061-02-6 
EC601) lug/1 75-09-02 
EC601) lug/1 79-34-5 
EC601) lug/1 127-18-4 
EC601) lug/1 71-55-6 
EC601) lug/1 79-00-5 
EC601) lug/1 79-01-6 
EC601) lug/1 79-69-4 
EC601) lug/1 75-01-4 
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EPA 602 
Bensene 
Chlorobenzene 
1.2- Dichlorobenseiie 
1.3- Didilorobensene 
1.4- Dichlorobensene 
Ethylbensene 
Toluene 
m-Xylene 
p-Xylene 
o-Xylene 

EPA 624 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Qiloroethane 
Methylene Chloride 
Trichlorofluoromethaiae 
1,1-Dichloroethylene 
t-1,2-Dichloroethylene 
1.1- Dichloroethane 
Chloroform 
1.2- Dichloroethane 
1.1.1- Trichloroe thane 
Benzene 
Carbon Tetrachloride 
1,2-Dichloropropane 
Bromodichloromethane 
Trichloroethylene 
c-1,3-Dichloropropropene 
t-1,3-Dichloropropropene 
1.1.2- Trichloroethane 
Toluene 
Dibroroochloromethane 
Tetrachloroethylene 
2-Qiloix«thylvinyl Ether 
Chlorobensene 
Ethylbensene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1.2- Dichlorobensene 
1.3- Dichlorobensene 
1.4- Dichlorobensene 
Total Xylenes 

EC602) lug/1 71-43-2 
EC602) lug/1 108-90-7 
EC602) lug/1 95-50-1 
EC602) lug/1 541-73-1 
EC602) lug/1 106-46-7 
EC602) lug/1 100-41-4 
EC602) lug/1 108-88-3 
EC602) lug/1 108-38-3 • 
EC602) lug/1 106-42-3 
EC602) lug/1 95-47-6 

EC624) 3ug/l 74-87-3 
EC624) 3ug/l 74-83-9 
EC624) 3ug/l 75-01-4 
EC624) 3ug/l 75-00-3 
EC624) 3ug/l 75-09-2 
EC624) 3ug/l 75-69-4 » 
EC624) 3ug/l 75-35-4 
EC624) 3ug/l 156-60-5 
EC624) 3ug/l 75-34-3 
EC624) 3ug/l 67-66-3 
EC624) 3ug/l 107-06-2 
EC624)- 3ug/l 71-55-6 
EC624) 3ug/l 71-43-2 
EC624) 3ug/l 56-23-5 
EC624) 3ug/l 78-87-5 
EC624) 3ug/l 75-27-4 
EC624) 3ug/l 79-01-6 
EC624) 3ug/l 10061-01-5 
EC624) 3ug/l 10061-02-6 
EC624) 3ug/l 79-00-5 
EC624) 3ug/l 108-88-3 
EC624) 3ug/l 124-48-1 
EC624) 3ug/l 127-18-4 
EC624) 3ug/l 110-75-8 
EC624) 3ug/l 108-90-7 
EC624) 3ug/l 100-41-4 
EC624) 3ug/l 75-25-2 
EC624) 3ug/l 79-34-5 
EC624) 3ug/l 95-50-1 
EC624) 3ug/l 541-73-1 
EC624) 3ug/l 106-46-7 
EC624) 3ug/l 1330-20-7 



(529)3 
X/SnQi (529)3 

g-6£-£6I X/SnOI (929)3 
e-2£.-05 X/Sng (529)3 

6-80-2.02 X/Sng (529)3 
2-66-502 X/Sng (529)3 
0-^8-lTI X/Sng (529)3 
2.-T8-2.II x/sng (529)3 
e-gg-9S X/Sng (529)3 

6-T0-8TZ X/Sng (.529)3 
1-^6-16 X/Sng (529)3 
i-89-58 X/Sng (529)3 

0-00-62T X/sng ('529)3 
g-i.8-26 X/Sng (529)3 

0-^-906 T/Sng (529)3 
z - v L - n X/sng (529)3 

X / ^ 5 (529)3 
8-10-98 T/Sng (529)3 

i - n - e n X/sng (529)3 
s-gg-ioi X/St*J (529)3 

9-0E-98 X/sng (529)3 
£-22.-5002. X/sng (529)3 

Z-99-^8 X /Sng (529)3 
2.-E2.-98 X/Sng (529)3 

2-H-I2T X/Sng (529)3 
6-ze-ee x/sng (529)3 

2-02-909 X/Sng (529)3 
8-96-802 X/sng (529)3 
e - i i - i e i x/sng (529)3 
A-89-X6 X/Sng (529)3 
t - t f r - L L X/sng •(529)3 
£-89-2.8 X/sng (529)3 
£-02-16 X/Sng (529)3 

I-28-02I X/Sng (529)3 
I-T6-TIT X/Sng (529)3 
T-69-82. X/Sng (529)3 

2.-^9-129 X/sng (529)3 
£-56-86 I/Sng (529)3 
I-22.-2.9 X/sng (529)3 

T-O9-S0T X/Sng (529)3 
i-og-se X/Sng (529)3 

2.-9 -̂901 X/Sng (529)3 
T-£A-T^S X/sng (529)3 

X/Sng (529)3 
5-98-2.8 X/Snoi (529)3 

T-2g-fr£5 x/snog (529)3 
2.-20-00T i/snog (529)3 

g-82-T5 X/Snos (529)3 
2-90-88 X/sng (529)3 
2.-09-69 X/Sng (529)3 

2-E8-02I X/Sng (529)3 
6-2.9-90T X/sng (529)3 
9-52.-88 x/sng (529)3 
8-15-56 X/Sng (529)3 

2-S6-80T X/Sng (529)3 

&u€OVurp.uv (q' e ) ozusq tq 

3iraoAcj( e ) osuag 
©t»UJiUEJOnX3 ( 3{ ) OZU9Q 
wetpniEJonx^ (q) ozusg 
a^EXGtpija x-to '̂-u-TCI 

e*ETeiWH( x^qjAq^-2) sxg 
w«otuqq.uv( B jccxrag 

©usgAoqo 
îrrpxstr^qaioxqDTQ-. £' £ 

£q.KXBû :iH[ x-^ i r aa Î q.ng 

auxpxsnrog 
©trsifitrexionxj 

s^BXEq^tH x-A^nq-u-xa 

SUaiqiUEtraqj 
^i^sxJsqcxio-rtpex^H 

.T3if4.3 XAX»qdxA^qdocuojg-fr 
9UTarcx^t»qdTposoa;q.T^-^ 

astpj-g x^^ifdxAiraqdaioxio-t' 
9qEXEip.uj X ^ S T Q 

susaonxj 
siiwnxcnoa^TUTQ-̂ ' z 

&usnxcacaq.TUT(|-9 • z 
©TOXAtpqdBtKOf 

€^Exet|̂ i|clxiqp.sun;Q 
su©XEtp.ii<3BUCUoxto-2 

9traXpeq.nqaioxipExsn 
suaXEq3.qdB$ 

€>i»sx?sqaioxipT>il-^' 2' I 
?>ueu3.&h (A^cotfjecuoxip-3) sxg 

suaioqdosi 
suxaiBXAclojdxposcu^xN-̂  

©U3EU9qCUq.XN 
atiBtp.eoaoxtpsxsH 

.i?>tf43( xA '̂oadosxoJOXip-2 )STH 
airactraqaioxipTQ-j' \ 
ifrtiastJsqcaoxxpxQ-̂ ' \ 
»iKKnraqaioxtpxQ-e * x 

.X3t̂ 3 (xAtpi.soaox«r>-2) sxfi 
Xousqdaaoxqoeq.uajj 

XOt»cjdarixtn;a-9' ^-XAip.s^-2 
Xouiaqdoaq.x̂ -̂  

Xcxisudcu^xuxQ-̂ ' z 
Xotreifdcxioxupxax-9 'fr'2 

Xot»qdxAu>s«-e -oaoxto-^ 
XOUs»cfdcxioxipxg- '̂ 3 
XC>i»c{dxAifascn;Q-f7' z 

XOi»udai^XN-2 
Xow=»qdcaoxt£j-2 

Xousay 
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Page 5 of 6 

EPA 603 
BHC (a-isomerj 
BHC (g-isomer) 
BHC (b-isoroer) 
Heptachlor 
BHC (d-isomer) 
Aldrin 
Heptachlor Epoxide 
Endosulfan (a-isomer) 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
Endrin 
Endosulfan (b-isomer) 
4,4'-DDT 
Endrin Aldehyde 
Endosulfan Sulfate 
Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

1,2-Diphenylhydrasine 
N-Nitrosodimethylamine 
Benzidine 

2,3,7,8-TCDD 

Bis (chloromethy1)Ether 

TCLP Arsenic 
TCLP Barium 
TCLP (Cadmium 
TCLP Chromium 
TCLP Lead 
TCLP Mercury 
TCLP Selenium 
TCLP Silver 

EC60S) 
E(6(I8) 
EC 608) 
EC 603) 
EC608) 
EC 608) 
EC 608) 
EC603) 
EC608) 
EC608) 
EC608) 
EC608) 
EC608) 
EC608) 
EC608) 
EC608) 
EC608) 
EC608) 
EC603) 
EC608) 
EC603) 
EC608) 
EC603) 
EC 608). 
EC 608) 

EC625) 
EC625) 
EC625) 

EC625) 
Section 17 

EC624) 

EPAC200.7) 
EPAC200.7) 
EPAC200.7) 
EPAC200.7) 
EPAC200.7) 
EC245.1) 
EPAC200.7) 
EPAC200.7) 

lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
10ug/l 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
3ug/l 
10ug/l 
3ug/l 
5ug/l 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 
lug/1 

5ug/l 
5ug/l 
50ug/l 

10ug/l 

lOOug/l 

0.5mg/l 
Q.3mg/1 
0.005mg/l 
0.05mg/l 
0.lmg/1 
0.0004mg/l 
0.5mg/l 
0.05mg/l 

S 

319-84-6 
58-89-9 
319-85-7 
76-44-8 
319-86-8 
309-00-2 
1024-57-3 
959-98-8 i 
60-57-1 
72-55-9 
72-54-8 
72-20-8 s 

33213-65-5 
50-29-3 
7421-93-4 f 
1031-07-8 i 
57-74-9 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-S 
12672-29-6 
11097-69-1, 
11096-82-5' 

EPA 8270 (TCLP Semi-VbLatiles) 
o-Cresol 
m-Cresol 
p-Cresol 
Nitrobenzene 
Pentachlorophenol 
Pyridine 

EC 8270) 
EC 8270) 
EC8270) 
EC8270) 
EC 8270) 
EC8270) 

50ug/l 
50ug/l 
50ug/l 
50ug/l 
100ug/l 
50ug/l 
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2.4.5- Trichlorophenol 
2.4.6- Trichloropheno1 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 

EPA 3240 (TCLP Volatiles) 
Carbon Tetrachloride 
Chlorobenzene 
Methyl Ethyl Ketone 
Tetradiloroethylene 
Trichloroethylene 
Benzene 
Chloroform 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,4-Dichlorobensene 
Vinyl Chloride 

EPA 3150 (TCLP Herbicides) 
2.4-D 
2,4,5-TP 

EPA 3080 (TCLP Pesticides) 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 
Heptachlor Epoxide 

EC8270) 
EC8270) 
EC8270) 
EC8270) 
EC8270) 
EC8270) 

50ug/l 
50ug/l 
50ug/l 
50ug/l 
50ug/l 
50ug/l 

EC8240) 
EC8240) 
EC8240) 
EC8240) 
EC8240) 
EC8240) 
EC3240) 
EC8240) 
EC8240) 
EC8240) 
EC8240) 

30ug/l 
30ug/l 
100ug/l 
30ug/l 
30ug/l 
30ug/l 
30ug/l 
30ug/l 
30ug/l 
30ug/l 
30ug/l 

EC8150) 
EC8150) 

100ug/l 
lOug/1 

EC8080) 
EC8080) 
EC8080) 
EC8080) 
EC8080) 
EC8080) 
EC3080) 

20ug/l 
15ug/l 
6ug/l 
15ug/l 
15ug/l 
50ug/l 
6ug/l 

The QA/QC protocols were followed according to the methods documented above. 

Method Ref̂ renc*e Kev: 
SM14 = "Standard Methods for the Examination of Water and Wastewater." 14th Editior 

1976. 
E = "Methods for Chemical Analysis of Water and Wastes," U.S. Environmental Protect 

Agency, EPA-600/4-79-020, March 1979. 
EPA = "Part VIII Environmental Protection Agency 40 CFR, Part 136, Guidelines 

Establishing Test Procedures for the Analysis of Pollutants Under the Clean 
Act; Final Rule and Interim Final Rule and Proposed Rule, October 26, 1984." 

Hach = Hach Handbook of Water Analysis, 1979, Hach Chemical Corp. 



GROUNDWATER ANALYTICAL DATA - INORGANIC AND METAL PARAMETERS 

Class GA 
Parameter Units Standard 
Sample Collection Date 
P H S.U. 6.5-8.5 
Eh m.volts 
Specific Conductivity umho/cm 
Dissolved Oxygen mg/l 
TKN mg/l 
Ammonia mg/l 2 
Nitrate mg/l .W 
COD mg/l 
BOD-5 mg/l 
TOC mg/l 
Total Dissolved Soilds mg/l 500 
Sulfate mg/l 250 
Alkalinity mg/l 
Phenols mg/l 0.001 
Chloride mg/l 250 
Hardness mg/l 
Turbidity NTU 
Color Color Units 
Boron mg/l llllllill 
Total Cyanide mg/l 0.1 
Potassium mg/l 
Sodium mg/l 20 
Iron mg/l 0.3 
Iron (soluble) mg/l 0.3 
Manganese mg/l 
Manganese (soluble) mg/l 0.3 
Magnesium mg/l 
Lead mg/l 0.025 
Cadmium mg/l 0.01 
Aluminum mg/l 
Calcium mg/l 
Antimony mg/l 
Arsenic mg/l 0.025 
Beryllium mg/l 0.003 
Barium mg/l 
Total Chromium mg/l 0.05 
Hexavalent Chromium mg/l 0.05 
Copper mg/l 0.2 
Mercury mg/l 0.002 
Nickel mg/l 
Selenium mg/l 0.01 
Silver mg/l 0.05 
Thallium mg/l 0.004 
Zinc mg/l l;o1ill 

Class GA 
Guidance 

35 

0 003 



G R O U N D W A T E R A N A L Y T I C A L D A T A - V O L A T I L E O R G A N I C P A R A M E T E R S 

Class GA Class GA 
Parameter Units Standard Guidance 

Sample Collection Date 
r z — 

EPA 601/602 
Benzene ug/l 0.7 

Bromodichloromethane ug/l 50 

Bromoform ug/l 50 

Bromomethanc ug/l 5 

Carbon Tetrachloride ug/l 5 

Chlorobenzene ug/l 5 

Chloroethane ug/l 5 

2-Chloroethylvinylether ug/l 5 

Chloroform ug/l 7 

Chloromethane ug/l 5 

Dibromochloromethane ug/l 50 

1,2-Dichlorobenzene ug/l 5 

1,3-Dichlorobenzene ug/l 5 

1,4-Dichlorobenzene ug/l 4.7 

Dichlorofiuoromethane ug/l 

1,1 -Dichloroethane ug/l 5 

1,2-Dichloroethane ug/l 5 

1,1 -Dichloroethene ug/l 

trans 1,2-dichloroethene ug/l 

1,2-Dichloropropane ug/l 50 

cis-1,3-Dichloropropene ug/l 5 

trans-1,3-Dichloropropene ug/l 5 

Ethylbenzene ug/l 5 

Methylene Chloride ug/l 5 

1,1,2,2-Tetrachloroethane ug/l 5 

Tetrachloroethene ug/l 5 

Toluene ug/l 5 

1,1,1 -Trichloroethane ug/l 5 

1,1,2-Trichloroethane ug/l 5 

Trichloroethene ug/l 5 

Trichlorofluoromethane ug/l 

Vinyl Chloride ug/l 

Total-Xylene ug/l 5 



Surface Water Analytical Data - Baseline Parameters 

Parameter 
Sample Collection Date 

Units Class C Class C 
Standard Guidance 

Specific Conductance umhos/cm 
Temperature degC 
pH SU 
Eh mV 
Turbidity NTU 
TKN mg/I 
Ammonia mg/l 
Nitrate mg/l 
COD mg/l 
BOD mg/l 
TOC mg/l 
TDS mg/l 500 
Sulfate mg/l 
Alkalinity mg/l 
Chloride mg/l 
Phenols mg/l 0.005 
Hardness mg/I 
Color CU 
Total Cyanide mg/l 0.0052 
Boron mg/l 
Antimony mg/i 
Arsenic mg/l 
Beryllium mg/l 
Barium mg/I 
Cadmium mg/l 
Chromium mg/l 
Hexavalent Chromium mg/I 0.011 
Copper mg/l *** 
Leal mg/l **** 
Mercury mg/l 0.0002 
Nickel mg/l ***** 
Selenium mg/l 0.001 
Silver mg/l 0.0001 
Thallium mg/l 0.008 
Zinc mg/l 0.3 
Potassium mg/l 
Sodium mg/l 
Iron mg/i 0.3 1 
Manganese mg/l 
Magnesium mg/l 
Aluminum mg/l 
Calcium mg/l 

* exp(0.7852 {In (hardness)}-3.490 
** exp(0.819 {In (hardness)} +1.561 
*** exp(0.8545 {In (hardness)}-1.465 
**** exp( 1.266 {In (hardness)}-4.661 
***** exp(0.76 {In (hardness)+1.06 

GENERALWK4 



Surface Water Analytical Data - Organic Parameters 

Class C Class C 

Parameter Units Standard Guidance 
Sample Collection Date 
Acetone ug/l 
Acrylonitrile ug/l 
Benzene ug/l O J 
Bromochloromethane ug/l 50 
Bromodichloromethane ug/l 
Bromoform ug/l 50 
Bromomethane ug/l 
2-Butanone ug/l 

Carbon Disulfide ug/l 
Carbon Tetrachloride ug/l 
Chlorobenzene ug/l 
Chloroethane ug/l 
Chloromethane ug/l 
Chloroform ug/l 
Dibromochloromethane ug/l 50 
1,2-Dibromo-3-chloropropane ug/l 
1,2-Dibromoethane ug/l 

Dibromomethane ug/l 
1,2-Dichlorobenzene ug/l 
1,4-Dichlorobenzene ug/l 

Trans-1,4-Dichloro-2-Butene ug/l 
1,1-Dichloroethane ug/l 
1,2-Dichloroethane ug/l 
1,1 -Dichloroethene ug/l 
cis-1,2-Dichloroethene ug/l 
trans-1,2-Dichloroethene ug/l 5 
1,2-Dichloropropane ug/l 5 
cis-1,3-Dichloropropene ug/l 
t-1,3-Dichloropropene ug/I 
Ethylbenzene ug/l 
2-Hexanone ug/l 50 

Iodomethane ug/l 
Methylene Chloride ug/l 
4-Methyl-2-Pentanone ug/l 

Styrene ug/l 5 
1,1,1,2-Tetrachloroethane ug/l 5 
1,1,2,2-Tetrachloroethane ug/l 5 
Tetrachloroethene ug/l 5 
Toluene ug/l 5 
1,1,1 -Trichloroethane ug/l 5 
1,1,2-Trichloroethane ug/l 5 
Trichloroethene ug/l 5 
Trichlorofluoromethane ug/l 5 
1,2,3-Trichloropropane ug/l 
Vinyl Acetate ug/l 
Vinyl Chloride ug/l 2 
Total-Xylene ug/l 



•mil i . ' . : mm mm, 

Tflblfi A» Lindllfiy South Lsiiiclflll RI/FiS 
Volatile Organic Compounds 

Sediment Samples 

Criterion Criterion Criterion dupa 
Parameter Aquatic Health Wildlife Units 8ED-1 . SED-2 SED-3 SEIM SED-5 SED-7 

(Ckroofc T.KIC«T) 

Dale Received 1211419$ mum 1211419$ 1211419$ 12/14/9$ 12/14/9$ 12/14/9$ 12/14/95 
Dale Anatizfd 12/19/99 12119195 1211919$ 12/20/9$ 12/20/9$ 12/2019$ 12/20/95 12/20/95 

Chloromethane ug/kg <>2 <20 <15 <16 <12 <U <12 <11 
Bromomcthane ug/kg <12 <20 <15 <16 <12 <11 <12 <11 
Vinyl Chloride ug/kg <12 <20 <15 <16 <12 <11 <12 < U 
Chloroethane ug/kg <12 <20 <15 <16 <12 <11 <12 <11 
Methylene Chloride •J ug/kg AflL. . 10 (J) . VSL J » ( « 6 0) <11 I 7(J) I <<)> 
Acetone •2 «f/kg 10 0) 73 36 <16 <12 < n <12 < l l 
Carbon Disulfide l i l i i i i i i i i i i ug/kg <12 <20 <15 <16 <I2 <11 <12 <11 
1, l-Dichloroetheae ug/kg <12 <20 <15 <16 <12 < u <12 <11 
1,1-Dichloroethane ug/kg <12 <20 <15 <16 <12 <11 <12 <11 
1,2-Dichloroethene - trans ug/kg <12 <20 <15 <16 <12 < u <12 <11 

Chloroform ug/kg <12 <20 <15 <16 <12 <11 <12 <11 
1,2-Dichloroethane »«/kg <12 <20 <15 <16 <12 <11 <12 < n 
2-Butanone ug/kg <12 <20 <15 <16 <12 <11 <12 < n 
1,1,1-Trichloroethane ug/kg <12 <20 <15 <16 <12 <11 <12 < n 

Carbon Tetrachloride »|/kg <12 <20 <15 <16 <12 <11 <12 < n 
Bromodichloromethane »g/kg <12 <20 <15 <16 <12 < u <12 < n 
1,2-Dichloropropane ug/kg <12 <20 <15 <16 <12 <u <12 < n 
cis-1,3-Dichloropropene ug/kg <12 <20 <15 <16 <12 < n <12 < u 
Trichloroethene ug/kg <12 <20 <15 <16 <12 < n <!2 < n 
Dibromochloro methane ug/kg <12 <20 <15 <16 <12 < n <12 < n 
1,1,2-Trichtoroethane ug/kg <12 <20 <15 <16 <12 < u <12 < n 

Benzene ug/kg <12 <20 <15 <16 <12 < n <12 < n 
trans-1,3-Dichloropropene ug/kg <12 <20 <15 <16 <12 < n <12 < u 
Bromoform ug/kg <12 <20 <15 <16 <12 < n <12 < n 
4-Methyl-2-Pentanone ug/kg <12 <20 <15 <16 <12 < n <12 < u 
2-Hexanone ug/kg <12 <20 <15 <16 <12 < n <12 < u 
Tetrachloroethane »g/kg <12 <20 <15 <16 <12 < n <12 < u 
1,1,2,2-Tetrachloroethane ug/kg <12 <20 <15 <16 <12 < n <12 < n 

Toluene ug/kg <12 <20 <15 <16 <12 < n <12 < n 
Chlorobenzene ug/kg <12 <20 <15 <16 <12 < n <12 < n 
Ethylbenzene ug/kg <12 <20 <15 <16 <12 <u <12 < n 
Sty re ue ug/kg <12 <20 <15 <16 <12 <u <12 < u 
Xylenes (Total) ug/kg <12 <20 <15 <16 <12 < n <12 < i t 
1.2-Dichloroethene-cis ug/kg <12 <20 <15 <16 <12 < j i <12 < n 

NumbrafTlCS* Idmtifiti 0 « 0 0 0 0 0 0 

* - Tentatively Identified Compounds 
J = Result is an Estimated Result Below the Reporting Limit or a Tentatively Identified Compound 
*1 - Presence Generally a result of Laboratory Contamination, Sediment Criterion does not Exist. 
*2 - Presence Generally a result of Laboratory Contamination., Sediment Criterion does not Exist 



Table B. lindley South Landfill RI/FS 
Semivolatile Organic Compounds 

Sediment Samples 

Parameter Units 
Criterion 
Human 
Health 

Criterion 

Aquatic 
(Chronic TaxJdtr) 

Criterion 
Wildlife SED-1 SED-2 SED-3 

dupe 
SED-3 SED-4 SED-5 SER-6 SED-7 

Date Received 12/14/95 12/14/95 12/14195 12/14/95 12114195 12/14/95 12/14195 12/14195 
Date Extracted •. • 12/14/95 12/14/95 12/14/95 12/14195 12/14/95 12114195 12/14/95 12114195 
Date Attained 01/15/96 61116m 01/15/96 01/16m 01/15/96 01/15/96 01115196 01/15/96 

Phenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
bii(2-chloroethyI)ether ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2-chlorophenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
1,3-DichIorobenzene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

1,4-Dicblorobenzene ug/kg 12000 •4 0) 130 (J) <510 100(J) i 1300) 120 0) W0) «7<l) 
1 ̂ -Dichlorobenzene ug/kg <410 <670 <510 <S30 <420 <380 <400 <360 
2-methylphenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2,2-oxybit(l-chloropropine) ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

4-methylphenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
N-nitro»o-di-n-propIyamine ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
hexachloroe thane ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
nitrobenzene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
iaophorone ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2-nilrophenol ug/kg <410 <670 <5I0 <S30 <420 <380 <400 <360 
2,4-Dimethylphenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
b'n(2-chloroethoxy)methane ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
2,4-dichlorophenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

1,2,4-trichlorobenzene • ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

naphthalene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

4-chloroaniline ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

hexachlorobutadiene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

4-chloro-3-methylphenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
2-methylnaphthalene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
Hexachlorocyclopentadiene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2,4,6-trichlorophenol ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2,4,5-trichlorophenol u«/kg <1000 <1700 <1300 <1300 <1000 <960 <990 <910 
2-chloronaphthalene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2-nitroaniline ug/kg <1000 <1700 <1300 <1300 <1000 <960 <990 <910 
dimethyl phthalate ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

acenaphthylene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 
2,6-dinitro toluene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

3-nitroaniline ug/kg <1000 <1700 <1300 <1300 <1000 <960 <990 <910 
ocenaphthene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

Page 1 of 2 



Table B. Lindley South Landfill RI/FS 
Semivolatile Organic Compounds 

Sediment Samples 

Criterion Criterion Criterion dupe 

Parameter Units Human Aquatic Wildlife SED-1 SED-2 SED-3 SED-3 SED-4 SED-6 SED-7 

Health (Chronic Toxicity) 

Date Received 12/14/95 12/14/95 12114195 12/14195 12114195 12/14/95 12/14/95 12/14/95 

Date Extracted 12/14/95 12/14/95 12/14/95 12114195 12114195 12114195 12/14/95 12/14/95 

Date Anatntd 01/15/96 01I16M 01115196 01/16/96 01115196 01/15/96 01/15/96 01115196 

2,4-dinitrophenol ug/kg <1000 <1700 <1300 <1300 <10O0 <960 <990 <910 

4-nitrophenol ug/kg <1000 <1700 <13O0 <1300 <1000 <960 <990 <910 

dibenzofuran ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

2,4-dinitrotoluene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

diethylphthalate ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

4-chlorophenyl-phenylether ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

fluorene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

4-nitroaniline ug/kg <1000 <17O0 <1300 <1300 <1000 <960 <990 <910 

4,6-dinitro-2-methyIphcnol ug/kg <1000 <1700 <1300 <1300 <1000 <960 <990 <910 

N-Nitrotodiphenylamine ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

4-bromophenyl-phenylether ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

hexachlorobenzene ug/kg <410 <670 <5I0 <530 <420 <380 <400 <360 

pentachlorophenol ug/kg <1000 <1700 <1300 <1300 <10O0 <960 <990 <910 

phenanthrene ug/kg 120000 <410 86 (J) 1 34 (J) <530 <420 <380 <400 <360 

anthracene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

carbozole ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

Di-n-butylphthalate ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

Fluoranthene ug/kg 1020000 <410 74 0) <510 <530 <420 <380 <400 <360 

pyrene 

butylbenzylphthalate 

ug/kg <410 130 0) <510 <530 <420 <380 <400 <360 pyrene 

butylbenzylphthalate ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

3,3-dichlorobenzidine ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

benzo(a)anthracene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

chrytene 
bia(2-elhylhexyl)phlhalate 

Di-n-octyl phthalate 

ug/kg <410 <670 <510 <530 <420 <380 <400 <360 chrytene 
bia(2-elhylhexyl)phlhalate 

Di-n-octyl phthalate 

ug/kg 199500 79(J> 360 (J) 210 (J) 150 CD 170 (J) n o w 180 (J) 87 (J) 
chrytene 
bia(2-elhylhexyl)phlhalate 

Di-n-octyl phthalate ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

benzo (b)fluoran thene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

benzo (k)fluoranthene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

benzo(a)pyrene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

Indeno(l ,2,3-cd)pyrene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

dibenzo(a,h)anthracene ug/kg <410 <670 <510 <530 <420 <380 <400 <360 

benzofc.h.itoervlene ue/ke <410 <670 <510 <530 <420 <380 <400 <360 

Number of TICS* Identified 9 20 15 14 15 13 13 9 

* - TentaUvely IdenUfied Compounds 
J = .Result i i an Estimated Result Below the Reporting Limit or a Tentatively IdenUfied Compound 

Page 2 of 2 



Table C. Lindley South Landrdl RI/FS 
PCB/Pesticide Compounds 

Sediment Samples 

Criterion Criterion Criterion dupe 
Parameter Units Human Aquatic Wildlife SED-1 SED-2 SED-3 SED-3 SED-4 SED-5 SED-6 SED-7 

Health (Chronic Toxicity) 

Date Received 12/14/95 12/14/95 12114195 12114195 12114195 12/14/95 12/14/95 12/14/95 
Date Extracted 12114195 12114195 12/14/95 12/14/95 12/14/95 12/14195 12/14/95 12/14/95 
Date Analyzed 12/27/95 12/27/95 12/27/95 12127195 12127195 12/27/95 12127195 12127195 

alpha -BHC ug*g <2.1 <3.3 <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
beta-BHC ug/kg <2.1 <3.3 <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
delta-BHC ug/kg <2.1 <3.3 <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
gamma-BHC(Lindanc) ug/kg <2.1 <3.3 <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
Heptachlor ug/kg <2.1 <3.3 <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
Aldrin ug/kg 100 770 <2.1 0.15 (J) <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
Heptachlor epoxide ug/kg 0,8 100 30 <2.1 0.25 (J) <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
Endosulfan I ug/kg 30 <2.1 <3.3 <2.5 <2.6 0.062 (J) <1.9 <2.0 <1.8 
Dicldrin ug/kg 100 770 <4.1 0.19 (J) 0.13 (J) 0.14 (J) 0.13 (J) 0.097 0) <4.0 <3.6 
4,4' -DDE ug/kg 10 1000 <4.1 <6.7 0.19 (J) 0.22 (J) 0.13 (J) <3.8 <2.0 <3.6 
Endrin ug/kg 800 4000 800 <4.1 <6.7 <5.1 <5.3 0.091 (J) 0 46 0) <2.0 <3.6 
Endosulfan II ug/kg <4.1 <6.7 <5.1 <5.3 <4.2 <3.8 <2.0 <3.6 
4,4'-DDD ug/kg 10 1000 <4.1 <6.7 <5.1 <5.3 0 066 0) 0 27 0) <2.0 <3.6 
Endosulfan Sulfate ug/kg <4.1 <6.7 0 17(J) 0.17 (J) 0.41 (J) 0 58 0) <2.0 <3.6 
4,4'-DDT ug/kg 1° 1000 1000 <4.1 0.16 (J) <5.1 0.23 (J) <4.2 <3.8 <2.0 <3.6 
Methoxychlor ug/kg 600 <21 3.7 (J) <25 26 <21 <19 <20 <18 
Endrin Ketone ug/kg <4.1 0.29 (J) <5.1 <5.3 <4.2 <3.8 <4.0 <3.6 
Endrin Aldehyde ug/kg <4.1 <6.7 <5.1 <5.3 <4.2 <3.8 <4.0 <3.6 
alpha-chlordanc ug/kg 1 30 6 <2.1 <3.3 <2.5 0.22 (J) <2.1 <1.9 <2.0 <1.8 
gamma-chlordane ug/kg 1 30 6 <2.1 <3.3 <2.5 <2.6 <2.1 <1.9 <2.0 <1.8 
Toxaphenc ug/kg <210 <330 <250 <260 <210 <190 <200 <180 
Aroclor 1016 ug/kg <41 <67 <51 <53 <42 <38 <40 <36 
Aroclor 1221 ug/kg <82 <130 <100 <110 <83 <77 <79 <72 
Aroclor 1232 ug/kg <41 <67 <51 <53 <42 <38 <40 <36 
Aroclor 1242 ug/kg <41 <67 <51 <53 <42 <38 <40 <36 
Aroclor 1248 ug/kg <41 <67 <51 <53 <42 <38 <40 <36 
Aroclor 1254 ug/kg <41 <67 <51 <53 <42 <38 <40 <36 
Aroclor 1260 ug/kg <41 <67 <51 <53 <42 <38 <40 <36 

J = Result is an Estimated Result Below the Reporting Limit or a Tentatively Identified Compound 



••• mm) wm\ mm) mm) Wm% mm) mm mm mm\ mm- mmv mm mm 

Table D. Lindley South Landfill RI/FS 
Inorganic Parameters 

Sediment Samples 

Metals dupe 
Parameter Units Criterion SELM SED-2 SED-3 SED-3 SED-4 SED-5 SED-6 SED-7 

Date Received 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 
Aluminum mg/kg 11500 2290 6260 3830 7360 7210 4060 8460 
Antimony mg/kg 2 <7.2 < 11.6 <8.8 <9.2 <7.2 <6.7 <6.9 <6.3 
Arsenic mg/kg 6 7,6 5.2 5.7 5.9 6 6.2 4 10.3 
Barium mg/kg 97.4 16.8 68.5 38.3 63.4 52 30.7 54.9 
Beryllium mg/kg 0.73 <0.36 0.45 <0.29 0.49 0.53 0.31 0.68 
Cadmium mg/kg 0.6 <0.52 <0.84 <0.64 <0.67 <0.52 <0.48 <0.50 <0.46 
Calcium mg/kg 2580 1850 1870 1390 1880 3050 4310 5310 
Chromium mg/kg 26 17.2 4.2 9.4 7.3 10.1 11.7 6.7 13.8 
Cobalt mg/kg 11.9 <4.6 7.6 5 7.9 9.4 5.7 11.3 
Copper mg/kg 16 14.3 5 8.1 9.1 7.6 7.7 4.9 10.4 
Iron mg/kg 2.0% 27700 5140 14800 9320 15800 21100 13200 26900 
Lead mg/kg 31 47,7 164 31.2 1.8 61.5 64.4 35.2 29.7 
Magnesium mg/kg 4010 896 2040 1340 2360 3660 1700 4830 
Manganese mg/kg 460 485 115 851 176 504 383 367 320 
Mercury mg/kg 0.15 <0.12 <0.20 <0.15 <0.16 <0.12 <0.11 <0.12 
Nickel mg/kg 16 28.4 <5.8 14.7 10.7 16.7 19.5 9.6 22.1 
Potassium mg/kg 1250 < 182 229 < 145 612 191 <109 243 
Selenium mg/kg <0.69 <1.1 <0.85 <0.89 <0.70 <0.64 <0.67 <0.61 
Silver mg/kg 1 <1.4 <2.3 <1.7 <1.8 <1.4 <1.3 <1.4 <1.2 
Sodium mg/kg 217 348 248 221 210 202 <140 142 
Thallium mg/kg <0.99 <1.6 <1.2 6.9 <1.0 <0.92 <0.95 <0.87 
Vanadium mg/kg 8.2 <3.3 3.9 3 5.6 4.1 2.8 3.1 
Zinc mg/kg 120 59.1 40.1 65.8 46.9 38.6 45.7 24.3 55.9 
Molybdenum mg/kg NR NR NR NR NR NR NR NR 
Total Cyanide mg/kg <1.2 <2.0 <1.5 <1.6 <1.2 <1.1 <1.2 <1.1 

NR - Not Required 



Lindley South Landfill RI/FS 
Semivolatile Organic Analysis 

Tentatively Identified Compounds (TICs) 

Parameter Units SED-1 SED-2 SED-3 SED-3 Duoe SED-4 SED-5 SED-4 SED-7 

Date Received 12/14(95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 

Date Extracted 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 12/14/95 

Date Attained 01/15/96 01/16/95 01/15/96 01/16/95 01/15/96 01/15/96 01/15/96 01/15/96 

Aldol Condensate ug/kg 1000 J 30000 J 10000J 20000J 20000 i 2 Cmpds 20000J 20000 

Unknown ug/kg 4 Cmpds 4 Cmpds 2 Cmpds 5 Cmpds 4 Cmpds 4 Cmpds 7 Cmpds 3 Cmpds 

Unknown Oxygenated Compound ug/kg 1 Cmpd 2 Cmpds 2 Cmpds 2 Cmpds 3 Cmpds 2 Cmpds 3 Cmpds 2 Cmpds 
Unknown Oxyenaied Aromatic ug/kg 1 Cmpd 1 Cmpd 1 Cmpd 1 Cmpd 1 Cmpd 
Unknown Alkane ug/kg 2 Cmpds 3 Cmpds 5 Cmpds 3 Cmpds 2 Cmpds 2 Cmpds 
Unknown Carboxylic Acid ug/kg 4 Cmpds 1 Cmpd 1 Cmpd 
Unknown Hydrocarbon ug/kg 1 Cmpd 2 Cmpds 1 Cmpd 

Unknown Sterol ug/kg 3 Cmpds 2 Cmpds 1 Cmpd 
Ergost-5-en-3-ol (beta) ug/kg 3000 J 

Column Bleed ug/kg 1 Cmpd 1 Cmpd 1 Cmpd 1 Cmpd 
Unknown Aromatic ug/kg 1 Cmpd 
Hexadecanoic Acid (9CI) ug/kg 900 J 600 J 
Unknown Phthalate ug/kg 1 Cmpd 1 Cmpd 
Sulfur, mol. (s8) U R / IC R 1 Cmpd 

Total Number of TICs 9 20 15 14 15 13 13 9 

Unknown compounds are denoted by the number of different unknowns identified from samples collected at the specific locations 



Table A. Lindley South Landfill RI/FS 
Volatile Organic Compounds 

Surface Water Samples 

Parameter Units SW-1 SW-2 SW-3 
Dupe 
SW-3 SW-4 SW-5 SW-6 SW-7 

Date Received 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Analyzed 12/22/95 12/22/95 12/22/95 12/22/95 12/22/95 12/20/95 12122195 12122195 

ChJoromethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Brornomethano ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Vinyl Chloride ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Chloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Methylene Chloride ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Acetone ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Carbon Disulfide ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1 -Dichloroethefie ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1 -Dichloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Chloroform ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dicnloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-Butanone ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1.1 -Trichloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Carbon Tetrachloride ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Bromodicrdorornethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloropro panes ug/l <10 <10 <10 <10 <10 <10 <10 <10 
cis-1,3-Dichloropropene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Trichloroethene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Dibromocbloromc+harjfl ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1,2-Trichloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Benzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
trans-1,3-Dichloropropene ug/l <10 <10 <10 <10 <10 <10 <10 <10 , 
Bromoform ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-Mediyl-2-Pentanone ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-Hexanone ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Tetrachloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1,2,2-TetracUoniethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Toluene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Chlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Ethylbenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Styrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Xylenes (Total) ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloroethene-cis UB/1 <10 <10 <10 <10 <10 <10 <10 <10 

Number of TICS* Identified 0 0 0 0 0 0 0 0 

* - Tentatively Identified Compounds 



Table B. Undley South Landrdl RI/FS 
Semivolatile Organic Compounds 

Surface Water Samples 

Class C Dupe 
Parameter Units 1 Standard/Guidance I SW-1 SW-2 SW-3 SW-3 SW-4 SW-5 SW-6 SW-7 

Date Received 1 1 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Extracted 1 i 12/17/95 12/17/95 12/18/95 12/18/95 12/16/95 12/18/95 12/18/95 12/16/95 
Date Analyzed 01/11/96 01/11/96 01/12/96 01/12/96 01/11/96 01/12/96 01/12/96 01/11/96 

Phenol ug/l •: • • • •:• : • <10 <10 <10 <10 <10 <10 <10 <10 
bis(2-chloroethyl)cther ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-chlorophenol ug/l i l l l p i l l l S I S l ^ I l l ^ i i <10 <10 <10 <10 <10 <10 <10 <10 
1,3-Dichlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,4-Dichlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-DichloTobenzene. ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-methylphenol ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2,2-©xybis(l -chloropropane) ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-methylphenol ug/l <10 <10 <10 <10 <10 <10 <10 <10 
N-nitroso-di-n-proplyamine ug/l <10 <10 <10 <10 <10 <10 <10 <10 
hexachloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
nitrobenzene ug/l l l l l l l l l l i l l l B l i l i i l ^ <10 <10 <10 <10 <10 <10 <10 <10 
isophorone ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-nitrophenol ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2,4-Dimethylphenol ug/l <10 <10 <10 <10 <10 <10 <10 <10 

bis(2-chloroethoxy)methane ug/l l I l l l l l l i M l l l l l i P i i i <10 <10 <10 <10 <10 <10 <10 <10 
2,4-dichlorophenol ug/l l l l l l l l l l i l l l l l l B l l I <10 <10 <10 <10 <10 <10 <10 <10 
1,2,4-trichlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 

naphthalene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-chloroanlllne ug/l . : ' . • <10 <10 <10 <10 <10 <10 <10 <10 
hexachlorobutadiene ug/l 1I1111IIIS:11B1II111I <10 <10 <10 <10 <10 <10 <10 <10 
4-chloro-3-methylphenol ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-methylnaphthalene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Hexachlorocyclopentadiene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2,4,6-trichlorophenol ug/l l l l S i l i l l l l l l l l l l i i l l <10 <10 <10 <10 <10 <10 <10 <10 
2,4,5-trichlorophenol ug/l |5^i!^!lll | |jsil | | |g| | |:' <25 <25 <25 <25 <25 <25 <25 <25 
2-chloronaphthalene ug/l <10 <10 <10 <10 <10 <10 <10 . <10 
2-nitroaniline ug/l <25 <25 <25 <25 <25 <25 <25 <25 

dimethyl phthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
acenaphthylene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2,6-dinitrotoIuene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
3-nitroaniline ug/l *C 2LS **2S <25 <25 <25 <2S 

acenaphthene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
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mm\ mwk ^m>, WHm% mmu mm* ^M*> mm mm mm. 

Table B. Lindley South Landfill RI/FS 
Semivolatile Organic Compounds 

Surface Water Samples 

Class C Dupe 
Parameter Units Standard/Guidance SW-1 SW-2 SW-3 SW-3 SW-4 SW-5 SW-6 SW-7 

IkUe Received 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Extracted 12/17/95 12/17/95 12/18/95 12/18/95 12/16/95 12/18/95 12/18/95 12/16/95 
Date Analmd 01/11/96 01/11/96 01/12/96 01/12/96 01/11/96 01/12/96 01/12/96 01/11/96 

ug/l <25 <25 <25 <25 <25 <25 <25 <25 
4-nitrophenol ug/l <25 <25 <25 <25 <25 <25 <25 <25 
dibenzofuran ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2,4-dinitrotoluene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
diemylphthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-cbJorophenyl-phenylether ug/l llliill <10 <10 <10 <10 <10 <10 <10 <10 
fluorene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-ritroaniline ug/l <25 <25 <25 <25 <25 <25 <25 <25 
4,6-dMtrr>2-methylphenol ug/l <25 <25 <25 <25 <25 <25 <25 <25 
N-Nitrosodiphenylamine ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-bromophenyl-phenylether ug/l <10 <10 <10 <10 <10 <10 <10 <10 

hexachlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
pentachlorophenol ug/l <25 <25 <25 <25 <25 <25 <25 <25 
phenanthrene ug/l <10 <10 <10 <10 <10 <10 <I0 <10 
anthracene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
carbozole ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Di-n-butylphthalate ug/l 50 <10 <10 <10 <10 . .9(1).., <10 <10 <10 
Fluoranthene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
pyrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
butylbenzylphthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
3,3-dichlorobenzidine ug/l <10 <10 <10 <10 <10 <10 <10 <10 

benzo(a)anthracene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
chrysene ug/l <10 <10 <10 <10 <10 <10 <10 . <10 
bis(2-ethylhexyl)phthalate ug/l 50 30) i K D 1 80) 1 70) I 20) 1 8(1) | <10 10) 
Di-n-octyl phthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(b)fluoranthene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(k)fluoranthene ug/l <10 <10 <10 <10 <10 <10 <10. <10 
benzo(a)pyrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Indeno(l ,2,3-cd)pyrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
dibenzo(a,h)anthracene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzofe.h ,i)pervlene UE/1 <10 <10 <10 <10 <10 <10 <10 <10 
Number of TICS* Identified 4 1 1 0 4 0 2 1 

* - Tentatively Identified Compounds 
J = Result is an Estimated Result Below the Reporting Limit or a Tentatively Identified Compound 
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Table C. Lindley South Landfill RI/FS 
PCB/Pesticide Compounds 

Surface Water Samples 

Parameter Units SW-1 SW-2 SW-3 
Dupe 
SW-3 SW-4 SW-5 SW-6 SW-7 

Date Received 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Extracted 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 
Date Analyzed 12/27/95 12/27/95 12127195 12/27/95 12/27/95 12/27/95 12/28/95 12/28/95 

alpha -BHC ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
beta-BHC ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
delta-BHC ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
garnma-BHC(Lindane) ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Heptachlor ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Aldrin ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Heptachlor epoxide ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endosulfan I ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Dieldrin ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
4,4' -DDE ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endrin ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endosulran II ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
4,4'-DDD ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endosulfan Sulfate ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
4,4'-DDT ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Methoxychlor ug/l <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Endrin Ketone ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endrin Aldehyde ug/l <0.10 <0.10 <0.10 <0,10 <0.10 <0.10 <0.10 <0.10 
alpha-chlordane ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
gamma-chlordane ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 v. U . U J 

Toxaphene ug/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Aroclor 1016 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1221 ug/l <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Aroclor 1232 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1242 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1248 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1254 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1260 ug/i <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 



Table D. Lindley South Landfill RI/FS 
Inorganic Parameters 

Surface Water Samples 

Class C Dupe 
Parameter Units Standard/Guidance SW-1 SW-2 SW-3 SW-3 SW-4 SW-5 SW-6 SW-7 

Hardness mg CaC03/l 221 189 178 192 144 176 178 226 
Turbidity NTU 29 >1000 14 14 42 2.3 6 290 
TDS ug/l 500000 330000 328000 280000 288000 163000 233000 243000 265000 
Alkalinity ug/l 120000 110000 112000 116000 105000 120000 120000 120000 
Chloride ug/l 45000 100000 60000 61000 5000 3000 28000 4000 
Sulfate ug/l 80000 30000 40000 40000 25000 3000 30000 100000 
Total Cyanide ug/l 5.2 <10 <10 <10 <10 <10 <10 <10 <10 
Ammonia - N ug/l n <10O <100 <100 <100 <100 <100 <10O <100 
COD ug/l 26700 29100 <5000 <5000 <5000 5300 10200 <5000 
TOC ug/l 11800 5800 3700 3400 3100 4500 4600 2000 
Aluminum ug/l 1170 7710 495 577 1870 172 235 2550 
Antimony ug/l <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 
Arsenic ug/l 190 <6.5 18.1 <6.5 <6.5 <6.5 <6.5 <6.5 <6.5 
Barium ug/l ll l l l l l l l l l l l^Sllll l^ 112 177 49.7 55.1 46.8 42.4 42.4 58.4 
Beryllium ug/l *2 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 
Cadmium ug/l *3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Calcium ug/l 61800 51300 50300 53700 42400 50100 50500 53700 
Chromium ug/l *4 <5.3 6.6 <5.3 <5.3 <5.3 <5.3 <5.3 <5.3 
Cobalt ug/l <11.3 <11.3 <11.3 <11.3 <11.3 <11.3 <11.3 <11.3 
Copper ug/l *5 30.4 35.4 22.$ 19.8 18 1 15.2 11.4 11.4 
Iron ug/l 300 2450 24200 1220 1410 4080 294 391 5320 
Lead ug/l *6 51.2 47.2 3.7 3.6 4.4 <2.1 <2.1 4.8 
Magnesium ug/l 16100 14700 12800 14100 9170 12300 12500 22400 
Manganese ug/l 643 1570 148 160 132 79.4 45.2 227 
Mercury ug/l 0.2 0.2 0.2 0.2 <0.2 0.2 0.2 0.2 0.2 
Nickel ug/l *7 <14.3 17.9 <14.3 <14.3 <14.3 <14.3 <14.3 <14.3 
Potassium ug/l 13700 2520 1830 1960 988 1330 1290 1020 
Selenium ug/l l l i i l l l l l l i l l <2.8 <2.8 <2.8 <2.8 <2.8 <2.8 <2.8 <2.8 
Silver ug/l 0.1 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 
Sodium ug/l 19800 70500 35800 40300 5680 21000 21500 11400 
Thallium ug/l i S l i i l i i i l l l i l <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 
Vanadium ug/l 14 <8.2 <8.2 <8.2 <8.2 <8.2 <8.2 <8.2 <8.2 
Zinc ug/l 30 36.4 I 102 35.4 36.7 36.7 35 24.8 26.4 
Boron ug/l 10000 NR NR NR NR NR NR NR NR 

*1 - Dependent upon sample temperature and pH (tee reg) 
•2 - 0.011 mg/l when hardness < 75 mgrt; 1.10 mgrt when hardness > 75 mgrt 

*3 - exp(0.78S2[m(hardnas)]-3.490) 
*4 - exp(0.819{ln(hantnejj)]+1.561) 

*5 - exp(0.S545Pn<haniness)}-1.465) 
*6 - exp(1.266lm(hardness)J~4.661) 
•7 - aq><a76fln(harilness)]+1.06 



Lindley South Landfill RI/FS 
Semivolatile Organic Analysis 

Tentatively Identified Compounds (TICs) 

Parameter Units GW-1 GW-4 MW-2D MW-2S MW-3 MW-4 RW-1 SW-1 SW-2 SW-3 SW-4 SW-6 SW-7 

Date Xeatved 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/9? 12/16/95 12716/95 12/16/95 12/16/95 12/16795 12/16/95 

Date Extracted 12/18/95 12/17/95 12/18/95 12/17/93 12/17/95 12/17/95 12/18/95 12/17/95 12/17/95 12/18/95 12/16/95 12/18/95 12/16/95 

DauAnabrud 01/12/96 01/12/96 01/12/96 01/12/96 01/12/96 Ql/12/96 0JZ12j3£ 01/11/96 01/11/96 01/12/96 01/11/96 01/12/96 01/11/96 

Unknown Concentration Range (1 ug/I - 10 ug/l) ug/l 2 cmpds 1 cmpd 6 cmpds 1 cmpd 1 cmpd 1 cmpd 1 cmpd 

Unknown Concentration Range (11 ug/l - 20 ug/l) ug/l 2 cmpds 

Unknown Concentration Range (21 ug/l - 30 ng/1) ug/l 

Unknown Concentration Range (31 ug/l - 40 ng/1) ug/l 

Unknown Concentration Range (41 ug/l - 50 ug/l) ug/l 

Unknown Oxygenated Compound* (1 ug/l -10 ug/l) ug/l 2 cmpdi 1 cmpd 4cmpdi 1 cmpd 1 cmpd 1 cmpd 2 cmpd 1 cmpd 

Unknown Oxygenated Compound! (11 ug/l - 20 ug/l) ug/l 1 cmpd 

Unknown Oxygenated Compound! (21 ug/l - 30 ug/l) ug/l 1 cmpd 

Unknown Oxygenated Compounda (31 ug/l - 40 ug/l) ug/l 1 cmpd 

Unknown Oxygen> ' "impound! (41 ug/l - 50 ug/l) Ug/l 
Unknown Aromatic Ug/l 8J 

Bicyclo{2.2. l)beptan-2-one ug/l 50 J 

Sulfur, mol (s8) (SCI9C1) ug/l 7J 

Unknown Alkane, Concentration Range (1 - 10 ug/l) ug/l 1 cmpd lcmpd 2 cmpd 

Unknown Alkane, Concentration Range (11 - 20 ug/l) ug/l 1 cmpd 

Unknown Alkane, Concentration Range (21 - 30 ug/l) ug/l 

Unknown Alkane, Concentratioa Range (31-40 ug/I) ug/l 1 cmpd 

Unknown Alkane. Concentration Range (41 - 50 ue/1) ua/1 

Total Number of TICs 4. : 1 1 mm 1 2 mil 4 llllll : .4. ... Hill .V:'l:- . 

IM/uwn compounds are denoted by the number of different unknowns identified from samples collected at the specific locations 

mm mm mm em mm ^ mm mm ma 



LINDLEY SOUTH LANDFILL REMDIAL INVESTIGATION - GROUNDWATER ELEVATIONS 

DECEMBER 1995 

Wen 
Top of Cap 

llllillevallohlilil 
Top of PVC 

Elevation 
Depth to Water 

l l l l l l l l l l l l 
Water Elevation ; 

12/13/95-

MW-1 1464.11 1463.97 7.44 1456.53 
MW-2D 1460.21 1460.08 30.15 1429.93 
MW-2S 1460.51 1460.37 6.22 1454.15 
MW-3 1486.80 1486.59 8.00 1478^9 
MW-4 1515.16 1515.01 6.69 150&32 
PZ-1 1543.66 1543.17 12.89 1530.28 

GW-1 1544.64 1544.44 25.14 1519.30 
GW-2 1486.59 1486.19 18.80 1467.39 
GW-3 1463.87 1463.48 12.76 1450.72 
GW-4 1482.77 1482.67 13.09 1469.58 
GW-5 1500.64 1500.43 10.37 1490.06 

OW-101 1471.64 1471.44 12.11 1459.33 
OW-103 1547.25 1546.76 11.78 1534.98 
OW-104 1502.09 1501.11 
OW-105 1503.11 1501.81 14.52 1487.29 
OW-106 1487.28 1486.64 13.64 1473.00 
OW-107 1525.80 1525.71 11.59 1514.12 
OW-109 1509.82 1509.55 4.36 1505.19 
OW-110 1462.20 1461.80 11.36 1450.44 

APRIL 18,1996 

Well 
Top of Cap 
Elevation Elevation 

Depth to Water Water Elevationf! Elev. Change 
Since 12/95 

MW-1 1464.11 1463.97 4.69 1459.28 -2.75 
MW-2D 1460.21 1460.08 29.25 1430.83 -0.9 
MW-2S 1460.51 1460.37 5.05 1455.32 -1.17 
MW-3 1486.80 1486.59 7.66 1478.93 -0.34 
MW-4 1515.16 1515.01 5.08 1509.93 -1.61 
PZ-1 1543.66 1543.17 7.94 1535.23 -4.95 

GW-1 1544.64 1544.44 obstruction 
GW-2 1486.59 1486.19 14.73 1471.46 -4.07 
GW-3 1463.87 1463.48 
GW-4 1482.77 1482.67 15.12 1467.55 2.03 
GW-5 1500.64 1500.43 8.94 1491.49 -1.43 

OW-101 1471.64 1471.44 7.67 1463.77 -4.44 
OW-103 1547.25 1546.76 7.75 1539.01 -4.03 
OW-104 1502.09 1501.11 9.06 1492.05 
OW-105 1503.11 1501.81 13.64 1488.17 -0.88 
OW-106 1487.28 1486.64 12.26 1474.38 -1.38 
OW-107 1525.80 1525.71 8.73 1516.98 -2.86 
OW-109 1509.82 1509.55 4.63 1504.92 .0.27 
OW-110 1462.20 1461.80 5.64 1456.16 -5.72 



Table A. Lindley South Landfill RI/FS 
Volatile Organic Compounds 

Groundwater Samples 

Class GA Dupe 
Parameter Units Standards GW-1 GW-4 GW-4 MW-1 MW-2D MW-2S MW-3 MW-4 

Date Received 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Analyzed 12/22/95 12/22/95 12/22/95 12/22/95 12122/95 12/20/95 12/22/95 12/22/95 

Chloromethane ug/l • <10 <10 <10 <10 <10 <10 <10 <10 
Bromomethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Vinyl Chloride ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Chloroe thane ug/l <10 <10 <10 <10 <io <10 <10 <10 
Methylene Chloride ug/l 5 <10 <10 <10 <10 <10 4(J) <10 <10 
Acetone ug/l <10 <10 <10 <10 <10 70) <10 <10 
Carbon Disulfide ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1 -Dichloroethene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1 -Dichloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Chloroform ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloroe thane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-Butanone ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1,1-Trichloroe thane ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Carbon Tetrachloride ug/l i l i i i i s i i i i <10 <10 <10 <10 <10 <10 <10 <10 
Bromodichloromethane ug/l l i l i i l i l i l i i <10 <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloropropane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
cis-l,3-Dichloropropene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Trichloroethene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Dibromochloromethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1,2-Trichloroethane ug/l lilMlllsliliiilli <10 <10 <10 <10 <10 <10 <10 <10 

Benzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
trans-1,3-Dichloropropene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Bromoform ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-Methyl-2-Pentanone ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2-Hexanone ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Tetrachloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 
1,1,2,2-Tetrachloroethane ug/l <10 <10 <10 <10 <10 <10 <10 <10 

Toluene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Chlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Ethylbenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Styrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Xylenes (Total) ug/l l l l l l l l l l l l l l <10 <to <10 <10 <10 <10 <10 <10 
1.2-Dichloroethene-cis UR/1 <10 <10 <10 <10 <10 <10 <10 <10 

Number of TICS* Identified () 0 0 0 0 0 0 0 

* - Tentatively Identified Compounds 
J = Result js an Estimated JResa.lt Bel**"' »»»e Reporting Limit or a Tentatively Identified Compound 
i e s a msa m?< wws* \jr% yr?# mssa -> i • - wri mm 
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Table B. Lindley South Landfill RI/FS 
Semivolatile Organic Compounds 

Groundwater Samples 

Class GA Dupe 
Parameter Units Standard/Guidance GW-1 GW-4 GW-4 MW-1 MW-2D MW-2S MW-3 MW-4 

Date Received 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Extracted 12/18/95 12/17/95 12/16/95 12/17/95 12/18/95 12/17/95 12/17/95 12/17/95 
Date Analyzed 01/12/96 01/12/96 01/12/96 01/11/96 01/12/96 01/12/96 01/12/96 01/12/96 

2,4-dinitrophenol ug/l <25 <25 <25 <25 <25 <25 <25 <25 
4-nitrophenol Ug/l <25 <25 <25 <25 <25 <25 <25 <25 

dibenzofuran ug/l <10 <10 <10 <10 <10 <10 <10 <10 
2,4-dinitrotoluene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
diethylphthalate ug/l 50 <10 <10 <10 <10 <10 1 16 <10 <10 
4-chlorophenyl-phenylether ug/l <10 <10 <10 <10 <10 <10 <10 <10 
fluorene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-nitroaniline ug/l <25 <25 <25 <25 <25 <25 <25 <25 
4,6-dinitro-2-methylphenol ug/l <25 <25 <25 <25 <25 <25 <25 <25 
N-Nitrosodiphenylamine ug/l <10 <10 <10 <10 <10 <10 <10 <10 
4-bromophenyl-phenylether ug/l <10 <10 <10 <10 <10 <10 <10 <10 
hexachlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
pentachlorophenol ug/l <25 <25 <25 <25 <25 <25 <25 <25 
phenanthrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
anthracene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
carbozole ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Di-n-butylphthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Fluoran thene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
pyrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
butylbenzylphthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
3,3-dichlorobenzidine ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(a)anthracene ug/l <10 <10 <10 <10 <10 <10 <1Q <10 
chrysene "g/1 <10 <10 <10 <10 <10 <10 <10 <10 
bts(2-ethylhexyl)phthalate ug/l 50 : mwm <10 3 (J) <io I i w i i ! 6(1) 1 2(1) 
Di-n-octyl phthalate ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(b)fluoranthene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(k)fluoranthene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(a)pyrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Indeno(l ,2,3-cd)pyrene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
dibenzo(a,h)anthracene ug/l <10 <10 <10 <10 <10 <10 <10 <10 
benzo(g.h.i)nervlene ue/1 <10 <10 <10 <10 <10 <10 <10 <10 
Number of TICS* Identified 4 1 0 0 1 17 1 2 

* - Tentatively Identified Compounds 
J «• Result is an Estimated Result Below the Reporting Limit or a Tentatively Identified Compound 
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Table C. Lindley South Landfill RI/FS 
PCB/Pesticide Compounds 

Groundwater Samples 

Parameter Units GW-1 GW-4 
Dupe 
GW-4 MW-1 MW-2D MW-2S MW-3 MW-4 

Date Received 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 12/16/95 
Date Extracted 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 12/18/95 
Date Analyzed 12/28/95 12/28/95 12/28/95 12/28/95 12/28/95 12/28/95 12/28/95 12/28/95 

alpha -BHC ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
beta-BHC , ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
delta-BHC ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
gamma-BHC(Lindane) ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Heptachlor ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Aldrin ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Heptachlor epoxide ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endosulfan I ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Dieldrin ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
4,4' -DDE ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endrin ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endosulfan II ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
4,4'-DDD ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endosulfan Sulfate ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
4,4'-DDT ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Methoxychlor ug/l <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
Endrin Ketone ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
Endrin Aldehyde ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 
alpha-chlordane ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
gamma-chlordane ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Toxaphene ug/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Aroclor 1016 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1221 ug/l <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Aroclor 1232 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1242 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1248 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1254 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Aroclor 1260 ug/l <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 



Table D. Lindley South Landfill RI/FS 
Inorganic Parameters 
Groundwater Samples 

Class GA Dupe 
Parameter Units Standard/Guidance GW-1 GW-4 GW-4 MW-1 MW-2D MW-2S MW-3 MW-4 

Hardness mg CaC03/l 388 1265 1143 261 294 918 613 497 
Turbidity NTU 140 >1000 >1000 14 670 >1000 >1000 
TDS ug/l 425000 1600000 235000 485000 1390000 443000 483000 
Alkalinity ug/l 385000 290000 190000 268000 610000 310000 390000 
Chloride ug/l 1000 4000 3700 6000 l l f O O M I l 20000 10000 
Sulfate , ug/l 250000 44000 1170000 23000 174000 20000 35000 22000 
Total Cyanide1 ug/l <10 <10 <10 <10 <10 <10 <10 <10 
Ammonia - N ug/l 2000 152 238 <100 <100 <100 <100 <100 
COD ug/l I l l l l l l i l l l l l U l l S I <5000 6300 <5000 <5000 8100 <5000 <5000 
TOC ug/l 2200 2200 2600 4700 6700 5700 2700 
Aluminum. ug/l 2280 34700 31400 9100 285 2720 46900 10800 
Antimony ug/l l l l l l i l S l i l l ^ B l l l l l I <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 
Arsenic ug/l <6.5 35 23.3 <6.5 26.1 <6.5 12.7 2<>.S 
Barium ug/l 1000 61.6 402 319 184 101 320 1230 250 
Beryllium ug/l l i i i i l l l i l i l i l l i l l l l l l l <0.90 • 4 ,;: • 3 1.2 <0.90 <0.90 4.9 1.5 
Cadmium ug/l 10 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Calcium ug/l l : i l l l lp l l i i i l l i i l^^ l l l t | 94000 317000 283000 66500 71000 224000 139000 132000 
Chromium ug/l 50 <5.3 53.7 45 23.5 <5.3 <5.3 mmmm 15.8 
Cobalt ug/l < 11.3 58 45.2 <11.3 <11.3 <11.3 67.8 11.7 
Copper ug/l 200 14.3 86.8 96.5 33.7 11 15.1 106 34.2 
Iron ug/l 300 5710111 99300 1182800:", ; 21800 1 485 I 7020 97500 24500. 
Lead ug/l 25 122 102 • . U2 17.7 <2.1 3.9 18.8 
Magnesium ug/l 35000 iiyaoo---: Ilil5000. feio^oooii; 23000 28300 87100 
Manganese ug/l 300 1250 6280 5160 639 1 538 4700 :. 
Mercury ug/l 0.2 0.2 0.2 <0.20 <0.20 0.2 0.2 <0.20 
Nickel ug/l <14.3 106 85.6 24.9 <14.3 28 127 17.3 
Potassium ug/l 2580 5750 5370 2490 1170 2650 8120 2900 
Selenium ug/l <2.8 <14.0 <14.0 <2.8 <14.0 <2.8 <2.8 <2.8 
Silver ug/l 50 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 <5.6 
Sodium ug/l 31900 102000 99200 8780 I 76600 178000 24600 14100 
Thallium ug/l <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 

Vanadium ug/l <8.2 12.4 12.4 <8.2 <8.2 <8.2 36 <8.2 
Zinc ug/l 56 2̂ S4 223 67.7 14.8 29.7 87.4 
Boron ug/l 1000 NR NR NR NR NR NR NR NR, 

NR - Not Required 

mm t MM 



UNDLEY SOUTH LANDRLL REMEDIAL INVESTIGATION: HYDROGEOCHEMtCAL COMPARISON 

1 

CATIONS ANIONS 

Na + K Mg v Q - S04 C03+HC03 
Total-

mequlv/l 

Weil GW-1 mg/l 
mequlv/l 
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Table A. Lindley South Landfill RI/FS 
Volatile Organic Compounds 

Residential Well Water Samples 

Parameter Units RW-1 RW-2 
Date Received 12/16/95 12/16/95 
Date Analyzed 12/22/95 12/22/95 

Chloromethane ug/l <10 <10 
Bromomethane ug/l <10 <10 
Vinyl Chloride ug/l <10 <10 
Chloroethane ug/l <10 <10 
Methylene Chloride ug/l <10 <10 
Acetone ug/l <10 <10 
Carbon Disulfide ug/l <10 <10 
1,1-Dichloroethene ug/l <10 <10 
1,1-Dichloroethane ug/l <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 

Chloroform ug/l <10 <10 
1,2-Dichloroethane ug/l <10 <10 
2-Butanone ug/l <10 <10 
1,1,1-Trichloroethane ug/l <10 <10 

Carbon Tetrachloride ug/l <10 <10 
Bromodichloromethane ug/l <10 <10 
1,2-Dichloropropane ug/l <10 <10 
cis-1,3-Dichloropropene ug/l <10 <10 

Trichloroethene ug/l <10 <10 
Dibromochloromethane ug/l <10 <10 
1,1,2-Trichloroethane ug/l <10 <10 

Benzene ug/l <10 <10 
trans-1,3-Dichloropropene ug/l <10 <10 
Bromoform ug/l <10 <10 
4-Methyl-2-Pentanone ug/l <10 <10 
2-Hexanone ug/l <10 <10 

Tetrachloroethane ug/l <10 <10 
1,1,2,2-Tetrachloroethane ug/l <10 <10 

Toluene ug/l <10 <10 
Chlorobenzene ug/l <10 <10 
Ethylbenzene ug/l <10 <10 
Styrene ug/l <10 <10 
Xylenes (Total) ug/l <10 <10 
1,2-Dichloroethene-cis ue/1 <10 <10 

Number of TICS* Identified 0 0 

* - Tentatively Identified Compounds 



Table B. Lindley South LandfiU RI/FS 
Semivolatile Organic Compounds 
Residential WeO Water Samples 

Parameter Units 
Class GA 

Standard/Guidance RW-1 RW-2 
Date Received 12/16/95 12/16/95 
Date Extracted 12/18/95 12/16/95 
Date Analyzed 01/12/96 01/12/96 

Phenol ug/l <10 <10 
bis(2-chloroethyl)ether ug/l <10 <10 
2-chlorophenol ug/l <10 <10 
1,3-Dichlorobenzene ug/l ISlllfiliS <10 <10 
1,4-Dichlorobenzene ug/l <10 <10 
1,2-Dichlorobenzene ug/l <10 <10 
2-methylphenol ug/l <10 <10 
2,2-oxybis(l-chloropropane) ug/l <10 <10 
4-methylphenol ug/l <10 <10 

N-nitroscKU-n-proplyarnine ug/l <10 <10 
hexachloroethane ug/l <10 <10 
nitrobenzene ug/l <10 <10 
isophorone ug/l ^ • I B I I I i i l l l i i i ^ ^ ^ ^ B i <10 <10 
2-nitrophenol ug/l <10 <10 
2,4-Dimethylphenol ug/l <10 <10 

bis(2-chloroethoxy)methane ug/l <10 <10 
2,4-dichlorophenol ug/l <10 <10 
1,2,4-trichlorobenzene ug/l <10 <10 

naphthalene ug/l <10 <10 
4-chloroaniline ug/l <10 <10 

hexachlorobutadiene ug/l <10 <10 
4-chloro-3-methylphenol ug/l <10 <10 
2-methylnaphthalene ug/l <10 <10 

Hexachlorocyclopentadiene ug/l <10 <10 
2,4,6-trichlorophenol ug/l <10 <10 

2,4,5-trichlorophenol ug/l <25 <25 
2-chloronaphthalene ug/l <10 <10 
2-nitroaniline ug/l <25 <25 

dimethyl phthalate ug/l <10 <10 
acenaphthylene ug/l <10 <10 
2,6-dinitrotoluene ug/l <10 <10 
3-nitroaniline ug/l <25 <25 

acenaphthene ug/l <10 <10 
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Table B. Lindley South Landfill RI/FS 
Semivolatile Organic Compounds 
Residential Well Water Samples 

Class GA 
Parameter Units Standard/Guidance RW-1 RW-2 

Date Received 12/16/95 12/16/95 1 
Date Extracted 12/18/95 12/16/95 
Date Analyzed 01/12/96 01/12/96 

2,4-dinitrophenol ug/l <25 <25 
4-nitrophenol ug/l <25 <25 

dibenzofuran ug/l <10 <10 
2,4-dinitro toluene ug/l <10 <10 
diethylphthalate ug/l <10 <10 
4-chlorophenyl-phenylether ug/l <10 <10 ,-

fluorene ug/l <10 <10 1 
4-nitroaniline ug/l <25 <25 
4,6-dimtro-2-methylphenol ug/l ll <25 <25 

N-Nitrosodiphenylamine ug/l <10 <10 
4-bromophenyl-phenylether ug/l <10 <10 
hexachlorobenzene ug/l <10 <10 
pentachlorophenol ug/l <25 <25 
phenanthrene ug/l <10 <10 
anthracene ug/l <10 <10 1* 
carbozole ug/l <10 <10 
Di-n-butylphthalate ug/l <10 <10 
Fluoranthene ug/l <10 <10 
pyrene ug/l <10 <10 
butylbenzylphthalate ug/l <10 <10 
3,3-dichlorobenzidine ug/l <10 <10 

berizo(a)anthracene ug/l <10 <10 
chrysene ug/l <10 <10 
bis(2-ethylhexyl)phthalate ug/l 2(D 3(3) ' 
Di-n-octyl phthalate ug/l illllllSllllilll l i i iSlll ls <10 <10 
benzo(b)fluoranthene ug/l <10 <10 
benzo(k)fluoranthene ug/l <10 <10 
benzo(a)pyrene ug/l <10 <10 
Indeno(l ,2,3-cd)pyrene ug/l <10 <10 
dibenzo(a,h)anthracene ug/l <10 <10 
benzo(e,h,i)pervlene ug/l <10 <10 
Number of TICS* Identified 0 !• 

* - Tentatively Identified Compounds 
J = Result is an Estimated Result Below the Reporting Limit or a Tentatively Identified Compound 
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Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
SED-3 

Spike Sample MS MS QC Limits 
Compound Added Concentration Concentration % Recovery Rec. 

Units % 
1,1 Dichloroethene 79 0 74 93 59-172 

Trichloroethene 79 0 80 101 62-137 T 

Benzene 79 0 75 95 66-142 
Toluene 79 0 78 98 59-139 

Chlorobenzene 79 0 86 108 60-133 

Spike MSD MSD % % QC Limits 
Compound Added Concentration Recovery RPD RPD R E C 

Units ug/kg % % 

1,1 Dichloroethene 76 72 95 2 22 59-172 

Trichloroethene 76 75 99 2 ; | l | f l | | | | | 62-137 

Benzene 76 73 96 1 21 6m&m 

Toluene 76 76 100 2 21 59-139 -1 
Chlorobenzene 76 85 112 4 IllillSllll 



Duplicate Results/Matrix Spike Recoveries 

Control Sample Duplicate 

Location Parameter Limit Concentration Concentration RPD 

m*/kg m*/k« % 

SED-3 Cyanide 20 <1.5 <1.5 <1 

Control Spiked Sample Sample Spike 

Location Parameter Limit Recovery Result Added R 
% mR/kg 

SED-3 Cyanide 330 10 250 132 



Semi-Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
SED-1 

Spike Sample MS MS QC Limits 
Compound Added Concentration Concentration % Recovery Rec. 

ug/kfij % 
Phenol 2500 0 1000 40 26-90 

2-Chlorophenol 2500 0 1200 48 l l i M o l l i 
1,4-Dichlorobenzene 1667 0 750 45 i l l l l i f b l l l 

N-nitroso-Di-n-propylamine 1667 0 820 49 l i i l i ^ l i l i i 
1,2,4-Trichlorobenzene 1667 0 890 53 l l l i i l b l i l l 

4-Chloro-3-methylphenol 2500 0 1400 56 26-103 
Acenaphthene 1667 0 1000 60 l l l i l i l l l l 
4-Nitrophenol 2500 0 950 38 11-114 

2,4-Dinitrotoluene 1667 0 940 56 28-89 1 
Pentachlorophenol 2500 0 270 U i i i i f o i t i 

Pyrene 1667 0 1700 102 l l l i l l l i 

Spike MSD MSD% % QC Limits 
Compound Added Concentration Recovery RPD RPD REC 

Units % % % 
Phenol 3788 1600 42 5 35 26-90 

2-Chlorophenol 3788 1700 45 6 50 25-102 
1,4-Dichlorobenzene 2525 1200 48 6 27 28-104 1 

N-nitroso-Di-n-propylamine 2525 1200 48 2 38 41-126 
1,2,4-Trichlorobenzene 2525 1300 51 4 23 38-107 

4-Chloro-3-methylphenol 3788 2100 55 2 illllllllSillllll: 26-103 
Acenaphthene 2525 1600 63 5 19 31-137 
4-Nitrophenol 3788 1500 40 5 50 11-114 

2,4-Dinitrotoluene 2525 1500 59 5 47 28-89 1 
Pentachlorophenol 3788 440 ^ill:lllll2l;ll;llll- 9 47 17-109 

Pyrene 2525 1900 75 31 36 



Pesticide Matrix Spike/Matrix Spike Duplicate 
SED-1 

Spike Sample MS MS QC 
Compound Added Concentration Concentration % Rec. Limits Rec. 

I l l l t t l l l % 
gamma-BHC (Lindane) 16.0 0.0 10 62 wmmm 

Heptachlor 25.0 0.0 17 68 lllliliill 
Aldrin 25.0 0.0 19 76 i i l l i i i 

Dieldrin 50.0 0.13 34 68 l l l i i l l 
Endrin 50.0 0.0 30 60 42-139 

4,4'-DDT 50.0 0.0 24 48 23-134 

Spike MSD MSD % QC Limits 
Compound Added Concentration % Rec. RPD RPD REC. 

Units Ufi/kfi % '•'•V % 
gamma-BHC (Lindane) 16.0 10.0 62 0 11K :501||I : I I 4 M 2 i l i 

Heptachlor 25.0 18.0 72 6 31 l i S M i i i ! 
Aldrin 25.0 20.0 80 5 43 34-132 

Dieldrin 50.0 35.0 70 3 38 31-134 
Endrin 50.0 32.0 64 7 45 I i l ! i 9 

4,4'-DDT 50.0 24.0 48 0 l l l l i l i i l l §123-1341: 



Duplicate Results/Matrix Spike Recoveries 

Location Parameter Units 

Control 

Lbnit 

Sample 

Concentration 

Duplicate 

Concentration RPD 
GW-4 Alkalinity Ug/l l l l i i l l 330000 310000 6.2 

Control Spiked Sample Sample Spike % 
Location Parameter Units Limit Recovery Result Added R 

GW-4 Ammonia ug/l 75425 1040 238 1000 80 

GW-4 COD ug/l 75425 25600 6300 20000 96 
GW-4 Cyanide ug/l 75-125 86 <10 100 86 

GW-4 Chloride ug/l 75425 22800 4000 20000 94 

GW-4 Sulfate ug/l 75425 1270000 1170000 100000 100 

GW-4 TOC ug/l 75425 45000 2200 40000 107 

MW-3 Alkalinity ug/l 75425 930000 330000 500000 120 



Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
GW-4 

Spike Sample MS MS QC Limits 
Compound Added Concentration Concentration % Recovery Rec. 

Units % % 
1,1 Dichloroethene 50 0 45 90 61-145 

Trichloroethene 50 0 60 120 71-120 
Benzene 50 0 48 96 76-127 
Toluene 50 0 49 98 76-125 

Chlorobenzene 50 0 58 116 75-130 

Spike MSD MSD % % QC Limits 
Compound Added Concentration Recovery RPD RPD R E C 

Units us/l % % / 

1,1 Dichloroethene 50 45 90 0 14 61-145 
Trichloroethene 50 59 118 2 14 71-120 

Benzene 50 47 94 2 11 76-127 
Toluene 50 50 100 2 13 76-125 

Chlorobenzene 50 60 120 3 13 75-130 

m i i mm mm mm am' mm mi ; mm mm mm mm n • .< i - . 



Semi-Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
GW-4 

Spike Sample MS MS QC Limits 
Compound Added Concentration Concentration % Recovery 

Units ug/I ug/l % % 

Phenol 75 0 24 32 12-110 
2-Chlorophenol 75 0 27 36 27-123 

1,4-Dichlorobenzene 50 0 15 30 36-97 
N-nitroso-Di-n-propylamine 50 0 18 36 41-116 

1,2,4-Trichlorobenzene 50 0 17 34 39-98 
4-Chloro-3-methylphenol 75 0 35 47 23-97 

Acenaphthene 50 0 26 52 46-118 
4-Nitrophenol 75 0 45 60 10-80 

2,4-Dinitrotoluene 50 0 27 54 24-96 
Pentachlorophenol 75 0 55 73 9-103 

Pyrene 50 0 34 68 26-127 

Spike MSD MSD% % QC Limits 
Compound Added Concentration Recovery RPD RPD REC 

Units ug/l % % % % 
Phenol 75 25 33 3 42 l l l i i l l 

2-Chlorophenol 75 30 40 11 40 27-123 
1,4-Dichlorobenzene 50 21 42 33 28 36-97 

N-nitroso-Di-n-propylamine 50 18 : 1 1 J f 3 6 l l I l f 0 38 41-116 
1,2,4-Trichlorobenzene 50 23 46 28 lllillli 

4-Chloro-3-methylphenol 75 36 48 2 42 i l i i l i 
Acenaphthene 50 29 58 11 31 46-118 
4-Nitrophenol 75 42 56 7 50 lillilill 

2,4-Dinitrotoluene 50 29 58 7 38 
Pentachlorophenol 75 48 64 13 lllliliill: 

Pyrene 50 43 86 23 31 26-127 



Pesticide Matrix Spike/Matrix Spike Duplicate 
GW-4 

Spike Sample MS MS QC 
Compound Added Concentration Concentration %Rec. Limits Rec. 

lilliiSlIII l I l l l l i l l M % illllillil 
gamma-BHC (Lindane) 0.3 0.0 0.22 69 56-123 

Heptachlor 0.5 0.0 0.35 70 40-131 
'.Aldrin 0.5 0.0 0.39 78 40-120 
Dieldrin 1.0 0.0 0.71 71 52-126 1 
Endrin 1.0 0.0 0.67 67 56-121 1 

4,4'-DDT 1.0 0.0 0.58 58 • I l i i l l l 

Spike MSD MSD % Q C I imits 

Compound Added Concentration % Rec. RPD RPD R E C . 

Units US/1 'ug/l % |j|§i§||| % % 
gamma-BHC (Lindane) 0.3 0.2 69 0 15 56-123 

Heptachlor 0.5 0.4 70 0 20 40-131 

Aldrin 0.5 0.4 80 3 22 l l l l p o 
Dieldrin 1.0 0.8 75 5 18 52-126 

Endrin 1.0 0.7 70 4 21 56-121 

4,4'-DDT 1.0 0.6 60 3 • l l l i l l l i 



Table A. Lindley South LandfiU RI/FS 
Inorganic Parameters 

Sediment Samples 

Metals Dupe 
Parameter Units Criterion SED-1 SED-7 SED-7 

Date Received 11/15/96 11/15/96 11/15/96 
Aluminum mg/kg 18000 8190 13670 
Antimony mg/kg <8.2 <6.8 <6.8 
Arsenic mg/kg 2SU 7S 13 
Barium mg/kg ^•^^^^ 172 45.8 72.7 
Beryllium mg/kg 1.4 0.46 0.85 
Cadmium mg/kg 0.6 <0.65 <0.54 <0.54 
Calcium mg/kg 3250 3400 13850 
Chromium mg/kg 26 20.8 12.3 20.1 
Cobalt mg/kg 15.7 8.4 15 
Copper mg/kg 16 116 i l i l i i i l i 
Iron mg/kg 2.0% 46700 25900 41790 
Lead mg/kg 31 I K i l l t l l l 19.6 26.9 
Magnesium mg/kg 3710 3410 5334 
Manganese mg/kg 460 1920 305 625 
Mercury mg/kg 0.15 <0.14 <0.11 <0.11 
Nickel mg/kg 16 35.6 
Sodium mg/kg <397 <330 <330 
Selenium mg/kg <0.92 <0.76 <0.76 
Silver mg/kg <1.2 <0.97 <0.97 
Potassium mg/kg 1390 <413 867 
Thallium mg/kg <2.4 <2.0 <2.0 
Vanadium mg/kg 19.5 2.9 9.3 
Zinc mg/kg 120 67.9 40.8 71.1 
Molybdenum mg/kg NR NR NR 

TOC ug/g 38000 2750 

NR - Not Required 



Table A. Lindley South Landrdl RI/FS 
Volatile Organic Compounds 

Surface Water Samples 

Parameter Units SW-1 SW-2 SW-4 SW-7 
Date Received 11/16/96 11/16/96 11/16/96 11/16/96 
Date Analyzed 11/18/96 11/18/96 11/18/96 11/20/96 

Chloromethane ug/l <10 <10 <10 <10 
Bromomethane ug/l <10 <10 <10 <10 
Vinyl Chloride ug/l <10 <10 <10 <10 
Chloroethane ug/l <10 <10 <10 <10 
Methylene Chloride ug/l <10 <10 <10 <10 
Acetone ug/l <10 <10 <10 <10 
Carbon Disulfide ug/l <10 <10 <10 <10 
1,1 -Dichloroethene ug/l <10 <10 <10 <10 
1,1 -Dichloroethane ug/l <10 <10 <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 <10 <10 

Chloroform ug/l <10 <10 <10 <10 
1,2-Dichloroethane ug/l <10 <10 <10 <10 
2-Butanone ug/l <10 <10 <10 <10 
1,1,1 -Trichloroethane ug/l <10 <10 <10 <10 

Carbon Tetrachloride ug/l <10 <10 <10 <10 
Bromodichloromethane ug/l <10 <10 <10 <10 
1,2-Dichloropropane ug/l <10 <10 <10 <10 
cis-1,3-Dichloropropene ug/l <10 <10 <10 <10 
Trichloroethene ug/l <10 <10 <10 <10 
Dibromochloromethane ug/l <10 <10 <10 <10 
1,1,2-Trichloroethane ug/l <10 <10 <10 <10 

Benzene ug/l <10 <10 <10 <10 
trans-1,3-Dichloropropene ug/l <10 <10 <10 <10 
Bromoform ug/l <10 <10 <10 <10 
4-Methyl-2-Pentanone ug/l <10 <10 <10 <10 
2-Hexanone ug/l <10 <10 <10 <10 
Tetrachloroethane ug/l <10 <10 <10 <10 
1,1,2,2-Tetrachloroethane ug/l <10 <10 <10 <10 

Toluene ug/l <10 <10 <10 <10 
Chlorobenzene ug/l <10 <10 <10 <10 
Etliylbenzene ug/l <10 <10 <10 <10 
Styrene ug/l <10 <10 <10 <10 
Xylenes (Total) ug/l <10 <10 <10 <10 
1,2-Dichloroethene-cis ug/l <10 <10 <10 <10 

Number of TICS* Identified 0 0 0 0 

* - Tentatively Identified Compounds 



mi 

Table B. Lindley South Landfill RI /FS 
Inorganic Parameters 

Surface Water Samples 

Class C 
Parameter Units Standard/Guidance SW-1 SW-2 SW-4 SW-7 

pH 7.3 7.4 7.5 7.5 
TDS ug/l 500000 145000 105000 115000 123000 
Aluminum ug/l 405 131 230 167 
Antimony ug/l <30.4 <30.4 <30.4 <30.4 
Arsenic ; ug/l <5.2 <5.2 <5.2 <5.2 
Barium ug/l 24 21.1 30.8 22.6 
Beryllium ug/l *2 <0.70 <0.70 <0.70 <0.70 
Cadmium ug/l *3 <2.4 <2.4 <2.4 <2.4 
Calcium ug/l 31800 30000 34900 33500 
Chromium ug/l *4 <5.7 <5.7 <5.7 <5.7 
Cobalt ug/l <8.7 <8.7 <8.7 <8.7 
Copper ug/l I l l l l l l i l ^ i i l l l l l - 11.3 8.8 <5.8 <5.8 
Iron ug/l 613 172 359 204 
Lead ug/l *6 <2.3 <2.3 <2.3 <2.3 
Magnesium ug/l 8910 7340 8100 8110 
Manganese ug/l 29 39.5 95 18.6 
Mercury ug/l 0.2 <0.08 <0.08 <0.08 <0.08 
Nickel ug/l *7 18.6 < 11.8 14.4 16 
Potassium ug/l 17900 14000 14600 13500 
Selenium ug/l <3.4 <3.4 <3.4 <3.4 
Silver ug/l 0.1 <4.3 <4.3 <4.3 <4.3 
Sodium ug/l <1840 <1840 <1840 <1840 
Thallium ug/l 8 <5.8 <5.8 <5.8 <5.8 
Vanadium ug/l 14 <8.1 <8.1 <8.1 <8.1 
Zinc ug/l 3.5 <2.0 2.8 <2.0 
Boron ug/l 10000 

*1 - Dependent upon sample temperature and pH (see reg) 

*2 - 0.011 mg/l when hardness < 75 mg/l; 1.10 mg/l when hardness > 75 mg/l 

*3 - exp(0.7852[ln(hardness)]-3.490) 

*4 - exp(0.819[ln(hardness)]+1,561) 

*5 - exp(0.8545[ln(hardness)]-1.465) 

*6 - exp(1.266[ln(hardness)]-4.661) 

*7 - exp(0.76[ln(hardness)]+1.06 



Table A. Lindley South Landfill RI/FS 
Volatile Organic Compounds 

Groundwater Samples 

Class GA Dupe 
Parameter Units Standards GW-1 MW-1 MW-2D MW-2S MW-3 MW-3 MW-4 

Date Received 11/16/96 11/16/96 11/16/96 11/16/96 11/16/96 11/16/96 11/16/96 
Date Analyzed 11/18/96 11/18/96 11118/96 11/18/96 11/18/96 11/18/96 11/18/96 

Chloromethane ug/l <10 <10 <10 <10 <10 <10 <10 
Bromomethane ug/l i i s i i i s m <10 <10 <10 <10 <10 <10 <10 
Vinyl Chloride ug/l <10 <10 <10 <10 <10 <10 <10 
Chloroethane ug/l <10 <10 <10 <10 <10 <10 <10 
Methylene Chloride ug/l 5 <10 <10 <10 <10 <10 <10 <10 
Acetone ug/l <10 <10 <10 <10 <10 <10 <10 
Carbon Disulfide ug/l <10 <10 <10 <10 <10 <10 <10 
1,1 -Dichloroethene ug/l <10 <10 <10 <10 <10 <10 <10 
1,1-Dichloroethane ug/l <10 <10 <10 1 SO) | <10 <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 <10 <10 <10 <10 <10 

Chloroform ug/l <10 <10 <10 <10 <10 <10 <I0 
1,2-Dichloroethane ug/l <10 <10 <10 <10 <10 <10 <10 
2-Butanone ug/l <10 <10 <10 <10 <10 <10 <10 
1,1,1 -Trichloroethane ug/l <10 <10 <10 <10 <10 <10 <10 

Carbon Tetrachloride ug/l flllillllllili <10 <10 <10 <10 <10 <10 <10 
Bromodichloromethane ug/l <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloropropane ug/l <10 <10 <10 <10 <10 <10 <10 
cis-1,3-Dichloropropene ug/l <10 <10 <10 <10 <10 <10 <10 

Trichloroethene ug/l <10 <10 <10 <10 <10 <10 <10 
Dibromochloromethane ug/l llllll^lllll <10 <10 <10 <10 <10 <10 <10 
1,1,2-Trichloroethaae ug/l IllllilSilll <10 <10 <10 <10 <10 <10 <10 

Benzene ug/l <10 <10 <10 <10 <10 <10 <10 
trans-1,3-Dichloropropene ug/l <10 <10 <10 <10 <10 <10 <10 
Bromoform ug/l ll^lllilllp <10 <10 <10 <10 <10 <10 <10 
4-Methyl-2-Pentanone ug/l <10 <10 <10 <10 <10 <10 <10 
2-Hexanone ug/l <10 <10 <10 <10 <10 <10 <10 

Tetrachloroe thane ug/l <10 <10 <10 <10 <10 <10 <10 
1,1,2,2-Tetrachloroethane ug/l <10 <10 <10 <10 <10 <10 <10 

Toluene ug/l <10 <10 <10 <10 <10 <10 <10 
Chlorobenzene ug/l <10 <10 <10 <10 <10 <10 <10 
Ethylbenzene ug/l <10 <10 <10 <10 <10 <10 <10 
Styrene ug/l <10 <10 <10 <10 <10 <10 <10 
Xylenes (Total) ug/l <10 <10 <10 <10 <10 <10 <10 
1,2-Dichloroethene-cis UB/1 <10 <10 <10 <10 <10 <10 <10 

Number o f TICS* Identified 0 0 0 0 0 0 0 

* - Tentatively Identified Compounds 
m ,n~..it it s "'"mate"" -ult P -the T • -ting T ' !* or a m -^'^velMt^tifit^ ffiwrnpov"'1 •• . . . 

m a mm mm mm mm <•• mm mm mm OBH ma mm mm •̂̂ a mm 



Table B. Lindley South Landfill RI/FS 
Inorganic Parameters 
Groundwater Samples 

Class GA Dupe 
Parameter Unite Standard/Guidance GW-1 MW-1 MW-2D MW-2S MW-3 MW-3 MW-4 

TDS ug/l 500000 395000 198000 523000 1170000 465000 465000 
Aluminum ug/I 466 14300 391 441 24200 40800 310 
Antimony ug/l 3 <30.4 <30.4 <30.4 <30.4 <30.4 <30.4 <30.4 
Arsenic ug/l 25 <5.2 <5.2 31.8 8 24.7 29.4 <5.2 
Barium ug/l 1000 57.7 1410 221 285 2610 4090 99.5 
Beryllium ug/l 3 <0.70 3,1 <0.70 <0.70 6.9 9 . 7 ' <0.70 
Cadmium ug/l 10 <2.4 <2.4 <2.4 <2.4 <2.4 <2.4 <2.4 
Calcium ug/l 108000 199000 93500 241000 241000 390000 168000 
Chromium ug/l 50 <5.7 34.7 <5.7 <5.7 14.4 23.7 <5.7 
Cobalt ug/l 8.8 51.5 <8.7 <8.7 68.7 110 <8.7 
Copper ug/I 200 13.8 120 8.1 <5.8 159 177 22 
Iron ug/l 300 964 42100 1000 4980 24600 41500 106 
Lead ug/l 25 16 2.5 4.5 2.8 87,1 163 2.7 
Magnesium ug/l 35000 37900 36400 32600 98000 103000 119000 41800 
Manganese ug/l 300 1260 3890 815 3680 5480 9150 89 
Mercury ug/l 2 <0.08 <0.08 <0.08 <0.08 <0.08 0.41 <0.08 
Nickel ug/l 16.5 97.7 12.1 41.8 51.7 74.5 13.4 
Potassium ug/l 28300 9850 69300 91800 28300 26500 11500 
Selenium ug/l to <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 
Silver ug/l 50 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 <4.3 
Sodium ug/l 20000 <1840 <1840 <1840 <1840 4280 5690 <1840 
Thallium ug/l 4 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 <5.8 
Vanadium ug/l <8.1 11.6 <8.1 <8.1 48.9 70.4 <8.1 
Zinc ug/l 300 6.5 114 13.2 <2.0 385 613 7.8 
Boron ug/l 1000 

NR - Not Required 



Table A. Lindley South Landfill RI/FS 
Volatile Organic Compounds 

Residential Well Water Samples 

Parameter Units RW-1 RW-3 RW-4 
Dupe 1 

MW-4 
L ~ ' Received 11/16/96 11116196 11/16/96 11/16/96 
Ik.;- Analyzed 11/20/96 11/20/96 11/18/96 11118196 

Chloromethane ug/l <10 <10 <10 <10 
Bromomethane ug/l <10 <10 <10 <10 
Vinyl Chloride ug/l <10 <10 <10 <10 
Chloroethane ug/l <10 <10 <10 <10 
Methylene Chloride ug/l <10 <10 <10 <10 
Acetone ug/l <10 <10 <10 <10 
Carbon Disulfide ug/l <10 <10 <10 <10 
1,1-Dichloroethene ug/l <10 <10 <10 <10 
1,1-Dichloroethane ug/l <10 <10 <10 <10 
1,2-Dichloroethene - trans ug/l <10 <10 <10 <10 

Chloroform ug/l <10 <10 <10 <10 
1,2-Dichloroethane ug/l <10 <10 <10 <10 
2-Butanone ug/l <10 <10 <10 <10 
1,1,1-Trichloroethane ug/l <10 <10 <10 <10 

Carbon Tetrachloride ug/l <10 <10 <10 <10 
Brcunodichloromethane ug/l <10 <10 <10 <10 
1,2-Dichloropropane ug/l <10 <10 <10 <10 
cis-1,3-Dichloropropene ug/l <10 <10 <10 <10 

Trichloroethene ug/l <10 <10 <10 <10 
Dibromochloromethane ug/l <10 <10 <10 <10 
1,1,2-TricMoroethane. ug/l <10 <10 <10 <10 

Benzene ug/l <10 <10 <10 <10 
trans-1,3 -Dichloropropene ug/l <10 <10 <10 <10 
Bromoform ug/l <10 <10 <10 <10 
4-Methyl-2-Pentanone ug/l <10 <10 <10 <10 
2-Hexanone ug/l <10 <10 <10 <10 

Tetrachloroethane ug/l <10 <10 <10 <10 
1,1,2,2-Tetrachloroethane ug/l <10 <10 <10 <10 

Toluene ug/l <10 <10 <10 <10 
Chlorobenzene ug/l <10 <10 <10 <10 
Ethylbenzene ug/l <10 <10 <10 <10 
Styrene ug/l <10 <10 <10 <10 
Xylenes (Total) ug/l <10 <10 <10 <10 
1,2-Dichloroethene-cis ue/1 <10 <10 <10 <10 

Number of TICS* Identified 1 0 0 0 0 

Tentatively Identified Compounds 



Table B. Lindley South Landfill RI/FS 
Semivolatile Organic Compounds 
Residential Well Water Samples 

Class GA Dupe SIY 
Parameter Units Standard/Guidance RW-1 RW-3 RW-4 RW4 

Date Received 11/16/96 11/16/96 11/16/96 11/16/96 
Date Extracted 11/19/96 11/19/96 11/19/96 11/19/96 
Date Analyzed 12/03/96 12/03/96 12/03/96 12/03/96 

Phenol ug/l <10 <10 <10 <10 
bis(2-chloroethyl)euier ug/I <10 <10 <10 <10 
2-chlorophenol ug/l <10 <10 <10 <10 
1,3-Dichlorobenzene ug/l <10 <10 <10 <10 
1,4-Dichlorobenzene ug/l <10 <10 <10 <10 
1,2-Dichlorobenzene ug/l <10 <10 <10 <10 
2-methylphenol ug/l <10 <10 <10 <10 
2,2-oxybis(l-chloropropane) ug/l <10 <10 <10 <10 
4-methylphenol ug/l <10 <10 <10 <10 

N-nitroio-di-n-proplyamme ug/l <10 <10 <10 <10 
hexachloroethane ug/l <10 <10 <10 <10 
nitrobenzene ug/l <10 <10 <10 <10 
isophorone ug/l <10 <10 <10 <10 
2-nitrophenol ug/l <10 <10 <10 <10 
2,4-Dimethylphenol ug/l ::>:;;w:w:™ <10 <10 <10 <10 

bis(2-chloroethoxy)methane ug/l <10 <10 <10 <10 
2,4-dicblorophenol ug/l <10 <10 <10 <10 
1,2,4-trichlorobenzene ug/l <10 <10 <10 <10 

naphthalene ug/l <10 <10 <10 <10 
4-chloroaniline ug/l <10 <10 <10 <10 

hexachlorobutadiene ug/l <10 <10 <10 <10 
4-chloro-3-methylphenol ug/l <10 <10 <10 <10 
2-methylnaphthalene ug/l <10 <10 <10 <10 

Hexachlorocyclopentadiene ug/l <10 <10 <10 <10 
2,4,6-trichlorophenol ug/l <10 <10 <10 <10 

2,4,5-trichlorophenol ug/l <25 <25 <25 <25 
2-chloronaphthalene ug/l <10 <10 <10 <10 
2-nitroaniline ug/l <25 <25 <25 <25 
dimethyl phthalate ug/l <10 <10 <10 <10 
acenaphthylene ug/l <10 <10 <10 <10 
2,6-dinitrotoluene ug/l <10 <10 <10 <10 
3-nitroaniline ug/l <25 <25 <25 <25 
acenaphthene UR/1 <10 <10 <10 <10 



Table B. Lindley South Landfill RI/ES 
Semivolatile Organic Compounds 
Residential Well Water Samples 

Class GA Dupe STY 
Parameter Units Standard/Guidance RW-1 RW-3 RW-4 RW-4 m 

Date Received 11/16796 11/16/96 11/16/96 imm 1 
Date Extracted 11/19/96 11/19/96 11/19/96 11/19/%-
Date Analyzed 12/03/96 12/03/96 12/03/96 12/03/96 

2,4-dinitrophenol ug/l <25 <25 <25 <25. | 
4-nitrophenol ug/l <25 <25 <25 

<25 1 dibenzofuran ug/l <10 <10 <10 <10 
2,4-dinitrotoluene ug/l <10 <10 <10 <10 
diethylphthalate ug/l <10 <10 <10 <10 M 
4-cMorophenyl-phenylether ug/l <10 <10 <10 <1Q E 
fluorene ug/l <10 <10 <10 <10 
4-mtroaniline ug/l <25 <25 <25 <25* • 
4,6-dinitro-2-methylphenol ug/l <25 <25 <25 < 2 5 i | 

N-Nitrosodiphenylamine ug/l <10 <10 <10 <10 
4-bromophenyl-phenylether ugA <10 <10 <10 <io 

hexachlorobenzene ug/l <10 <10 <10 <io- j§ 
pentachlorophenol ug/l <25 <25 <25 <25 • M 
phenanthrene ug/l <10 <10 <10 <10 
anthracene ug/l <10 <10 <10 <10 »< 
carbozole ug/l <10 <10 <10 < 1 0 i i 
Di-n-butylphthalate ug/l <10 <10 <10 lit 70) ¥ 
Fluoranthene ug/l <10 <10 <10 <10 I 
pyrene ugA <10 <10 <10 <10 f • 
butylbenzylphthalate ug/l <10 <10 <10 <10 * 1 
3,3-dichlorobenzidine ug/l <10 <10 <10 <10 1 

benzo(a)anthracene ug/l <10 <10 <10 <10 -
chrysene ug/l <10 <10 <10 <10 * \* 
bis(2-ethylhexyl)phthalate ug/l <10 2(B, J) 6 ( B , J ) 3 { B , D 
Di-n-octyl phthalate ug/l <10 <10 <10 <10 j 
benzo(b)fluoranthene ug/l <10 <10 <10 <10 
beazo(k)fluoranthene ugA <10 <10 <10 <io / 
benzo(a)pyrene ugA <10 <10 <10 <10 f 
Indeno(l,2,3-cd)pyrene ug/l <10 <10 <10 <10 ! 

dibenzo(aJ^anthracene ugA <10 <10 <10 <10 11 
benzo(K,h,i)perylene ugA <10 <10 <10 <io * r 
Number of TICS* Identified i i 0 1 0 1 

* - Tentatively Identified Compounds 
J = Result is an Estimated Result Below the Reporting limit or a Tentatively Identified Compound 



Table A. Lindley South Landfill RI/FS 
Volatile Organic Analysis 

Trip Blank Samples 

Trip 
Parameter Units Blank 

Date Received 11/16/96 
Date Analyzed 11/18/96 

Chloromethane ug/l <10 
Bromomethane ug/l <10 
Vinyl Chloride ug/l <10 
Chloroethane ug/l <10 
Methylene Chloride ug/l <10 
Acetone ug/l <10 
Carbon Disulfide ug/l <10 
1,1-Dichloroethene ug/l <10 
1,1-Dichloroethane ug/l <10 
1,2-Dichloroethene - trans ug/l <10 

Chloroform ug/l <10 
1,2-Dichloroethane ug/l <10 
2-Butanone ug/l <10 
1,1,1-Trichloroethane ug/l <10 

Carbon Tetrachloride ug/l <10 
Bromodichloromethane ug/l <10 
1,2-DicUoropropane ug/l <10 
cis-l,3-Dichloropropene ug/l <10 

Trichloroethene ug/l <10 
Dibromochloromethane ug/l <10 
1,1,2-Trichloroethane ug/l <10 

Benzene ug/l <10 
trans-1,3-Dichloropropene ug/l <10 
Bromoform ug/l <10 
4-Methyl-2-Pentanone ug/l <10 
2-Hexanone ug/l <10 

Tetrachloroethane ug/l <10 
1,1,2,2-Tetrachloroethane ug/l <10 

Toluene ug/l <10 
Chlorobenzene ug/l <10 
Ethylbenzene ug/l <10 
Styrene ug/l <10 
Xylenes (Total) ug/l <10 
1,2-Dichloroethene-cis ue/1 <10 

Number of TICS* Identified 0 

* - Tentatively Identified Compounds 



Lindley South LandfiD RI/FS 
Groundwater Sampling Point MW-3 

Field Duplicate Comparison 

Parameter Units MW-3 
Dupe 
MW-3 

%RPD 

TDS ug/l 465000 NA 

Aluminum ug/l 24200 40800 25.54 

Antimony ug/l <30.4 <30.4 NA 

Arsenic ug/l 24.7 29.4 8.69 
Barium ug/l 2610 4090 22.09 
Beryllium ug/l 6.9 9.7 16.87 
Cadmium ug/l <2.4 <2.4 NA 
Calcium ug/l 241000 390000 23.61 
Chromium ug/l 14.4 23.7 24.41 
Cobalt ug/l 68.7 110 23.11 
Copper ug/l 159 177 5.36 
Iron ug/l 24600 41500 25.57 
Lead ug/l 87.1 163 30.35 
Magnesium ug/l 103000 119000 7.21 
Manganese ug/l 5480 9150 25.09 
Mercury ug/l <0.08 0.41 100.00 
Nickel ug/l 51.7 74.5 18.07 
Potassium ug/l 28300 26500 3.28 
Selenium ug/l <3.4 <3.4 NA 
Silver ug/l <4.3 <4.3 NA 
Sodium ug/l 4280 5690 14.14 
Thallium ug/l <5.8 <5.8 NA 
Vanadium ug/l 48.9 70.4 18.02 
Zinc ug/l 385 613 22.85 
Boron ug/l NA 
Volatile Organic Compounds (1) ug/l <10 <10 NA 

(1) Note: All of the volatile organic compounds were identified below their respective 
method detection limits for both the original sample and field duplicate sample. 



Lindley South LandfiU - RI/FS 
Sediment Sampling Point SED-7 

Field Duplicate Comparison 

Parameter Units SED-7 
dupe 

SED-7 
%RPD 

Miiminum mg/kg 8190 13670 50.10 
Antimony mg/kg <6.8 <6.8 NA 
Areenic mg/kg 7.9 13 49.20 
Barium mg/kg 45.8 72.7 45.50 
Beryllium mg/kg 0.46 0.85 59.50 
Cadmium mg/kg <0.54 <0.54 NA 
Calcium mg/kg 3400 13850 121.20 
Chromium mg/kg 12.3 20.1 48.30 
Cobalt mg/kg 8.4 15 56.90 
Copper mg/kg 108 121 11.30 
Iron mg/kg 25900 41790 47.10 
Lead mg/kg 19.6 26.9 31.30 
Magnesium mg/kg 3410 5334 44.00 
Manganese mg/kg 305 625 68.90 
Mercury mg/kg <0.11 <0.11 NA 
Nickel mg/kg 21.2 35.6 50.60 
Sodium mg/kg <330 <330 NA 
Selenium mg/kg <0.76 <0.76 NA 
Silver mg/kg <0.97 <0.97 NA 
Postassium mg/kg <413 867 200.00 
Thallium mg/kg <2.0 <2.0 NA 
Vanadium mg/kg 2.9 9.3 104.80 
Zinc mg/kg 40.8 71.1 54.20 
TOC ug/g 2750 2784 1.20 



Lindley South Landfill RI/FS 
Residential Sampling Point RW-4 

Field Duplicate Comparison 

Parameter Units RW-4 
Dupe 
RW-4 

%RPD 

Hardness mg CaC03/l 
Total Cyanide - ug/l. <10 <10 NA 
Aluminum ug/l 239 215 5.29 
Antimony ug/l <30.4 <30.4 NA 
Arsenic ug/l <5.2 <5.2 NA 
Barium ug/l 2180 2110 1.63 
Beryllium ug/l <0.70 <0.70 NA 
Cadmium ug/l <2.4 <2.4 NA 
Calcium ug/l 90600 87900 1.51 
Chromium ug/l <5.7 <5.7 NA 
Cobalt ug/l <8.7 <8.7 NA 
Copper ug/l 13.2 6.3 35.38 
Iron ug/l 994 968 1.33 
Lead ug/l 3.7 3.2 7.25 
Magnesium ug/l 29500 28500 1.72 
Manganese ug/l 227 220 1.57 
Mercury ug/l 0.12 <0.08 33.33 
Nickel ug/l 14 < 11.8 15.71 
Potassium ug/l 54200 53000 1.12 
Selenium ug/l <3.4 <3.4 NA 
Silver ug/l <4.3 <4.3 NA 
Sodium ug/l <1840 <1840 NA 
Thallium ug/l <5.8 <5.8 NA 
Vanadium ug/l <8.1 <8.1 NA 
Zinc ug/l 35.1 23.6 19.59 
Boron ug/l NA 
PCBs ug/l * * NA 
Volatile Organic Compounds ug/l * NA 
Di-n-butylphthalate ug/l <10 7(J) 17.65 
bis(2-ethylhexyl)phthalate ug/l 6 (B, J) 3 (B, J) 33.33 

* Note all of the samples analyzed for PCBs and Volatile Organic Compounds 
were identified below their respective method detection limits for the both the 
original and field duplicate samples 



Laboratory Duplicate Results 
MW-1 

Parameter 

Control 
Limit 

RPD 

Units % 

Aluminum 0.1 

Antimony | | j | « | ^ j | | J NA 

Arsenic 200.0 

Barium 0.4 

Beryllium 0.0 
Cadmium NA 

Calcium 0.3 
Chromium 10.0 15.4 

Cobalt 50.0 8.2 

Copper 25.0 3.2 

Iron 0.4 

Lead 3.0 189.5 
Magnesium 0.3 

Manganese ^iliiii^i^wijiiiii 0.3 

Mercury NA 

Nickel 40.0 3.0 

Sodium 5000.0 0.3 

Selenium NA 

Silver NA 

Potassium NA 

Thallium NA 

Vanadium 30.3 

Zinc 4.9 

Ml - Cannot perform a relative percent difference on values which are 

below method detection limits. 



Laboratory Duplicate Results 
RW-3 

Parameter 

Control 
Limit 

RPD 

Units % 

Aluminum 200 1.6 

Antimony NA 

Arsenic NA 

Barium 0.0 

Beryllium NA 

Cadmium NA 

Calcium 1.4 

Chromium NA 

Cobalt NA 

Copper 25.0 124.5 

Iron 100.0 7.4 

Lead 3.0 200.0 

Magnesium 0.5 

Manganese 6.4 

Mercury NA 

Nickel 200.0 

Sodium 0.3 

Selenium NA 

Silver NA 

Potassium NA 

Thallium NA 

Vanadium NA 

Zinc 23.2 

NA - Cannot perform a relative percent difference on values which are 

below method detection limits. 



Matrix Spike Recoveries 
SED-7 

Spiked Sample Sample % •. 

Location Parameter Units Recovery Result R 
SED-7 Aluminum mg/kg 1040 
SED-7 Antimony mg/kg <6.8 <6.8 0 
SED-7 Arsenic mg/kg 24.2 7.9 182.3 
SED-7 Barium mg/kg 520 45.8 105.6 
SED-7 Beryllium mg/kg 12.1 0.46 103.3 
SED-7 Cadmium mg/kg 12.7 <0.54 112.7 
SED-7 Calcium mg/kg 
SED-7 Chromium mg/kg 63.6 12.3 114.2 
SED-7 Cobalt mg/kg 128 8.4 106.4 
SED-7 Copper mg/kg 154 108 80.8 
SED-7 Iron mg/kg 37028 25900 4973 
SED-7 Lead mg/kg 159 19.6 124 
SED-7 Magnesium mg/kg 
SED-7 Manganese mg/kg 660 305 316.2 
SED-7 Mercury mg/kg 0.71 <0.11 127.4 
SED-7 Nickel mg/kg 145 21.2 109.9 
SED-7 Sodium mg/kg 
SED-7 Selenium mg/kg 2.3 <0.76 101,9 
SED-7 Silver mg/kg <0.97 <0.97 0 
SED-7 Potassium mg/kg 
SED-7 Thallium mg/kg 11.4 <2.0 126.7 
SED-7 Vanadium mg/kg 122 2.9 105.7 
SED-7 Zinc mg/kg 167 40.8 112.7 
SED-7 Molybdenum mg/kg NR NR NR 
SED-7 TOC ug/g 10452 2750 128 



Duplicate Results/Matrix Spike Rectveries 

Location Parameter Units 
Contra! 
Limit RPD 

RW-3 Cyanide ug/l 20 
5.2 MW-1 TDS ug/l I 20, 5.2 

SW-7 pH UR/1 20 - <1 

Control Spike % 
Location Parameter Units Limit Added R 

RW-3 Cyanide ug/l ^msmsmm 100 89 
MW-1 Aluminum ugA 75-125 2000 45.7 
MW-1 Antimony ugA 75-125 500 57.5 
MW-1 Arsenic ugA 75-125 40 107.2 
MW-1 Barium ugA 75-125 2000 90.9 
MW-1 Beryllium ugA 75-125 50 106.4 
MW-1 Cadmium ugA 50 106.9 
MW-1 Calcium ugA 75-125 
MW-1 Chromium ugA 75-125 200 105.5 
MW-1 Cobalt ugA 75-125 500 104.3 
MW-1 Copper ugA 75-125 250 91.2 
MW-1 Iron ugA 75-125 1000 -238.3 
MW-1 Lead ugA 75-125 111 20 668.8 
MW-1 Magnesium ugA 75-125 
MW-1 Manganese ugA 75-125 500 27.6 
MW-1 Mercury ugA 75-125 1 33.2 
MW-1 Nickel ug/l 75-125 . • 500 102.8 
MW-1 Sodium ugA 75-125 . 
MW-1 Selenium ugA 75-125 10 96 
MW-1 Silver ugA 75-125 50 57.6 
MW-1 Potassium ugA 75-125 
MW-1 Thallium ugA 75-125 50 96 
MW-1 Vanadium ugA 75-125 500 96.8 
MW-1 Zinc ugA 75-125 500 94.3 
RW-3 Aluminum ugA 75-125 2000 98.9 
RW-3 Antimony ug/l 75-125 500 108.3 
RW-3 Arsenic ugA 75-125 40 103 
RW-3 Barium ugA 75-125 2000 101.8 
RW-3 Beryllium ugA i i i l i ^ i i i i 50 116.7 
RW-3 Cadmium ugA 75-125 50 140.4 
RW-3 Calcium ugA 75-125 
RW-3 Chromium ugA 75-125 200 113.5 
RW-3 Cobalt ugA 75-125 500 111.8 
RW-3 Copper ugA 75-125 250 111.9 
RW-3 Iron ugA 75-125 1000 110 
RW-3 Lead ugA 75-125 20 79.4 
RW-3 Magnesium ugA 75-125 
RW-3 Manganese ugA 75-125 500 108.4 
RW-3 Mercury ugA 75-125 1 91.8 
RW-3 Nickel ugA 75-125 500 113.4 
RW-3 Sodium ugA 75-125 
RW-3 Selenium ugA 75-125 10 70 
RW-3 Silver ugA i i i i i i 5 i i i i i i i 50 97.3 
RW-3 Potassium ugA l i l l l l i ^ i i l 
RW-3 Thallium ugA 50 90.4 
RW-3 Vanadium ugA 75-125. ; 500 114 
RW-3 Zinc 1 ugA 500 111.3 



Pesticide Matrix Spike/Matrix Spike Duplicate 
RW-3 

Spike Sample MS MS QC 
Compound Added Concentration Concentration %Rec. Limits Rec. 

ug/l Ug/1 ug/I lli§i % . 

gamma-BHC (Lindane) 0.5 0.0 0.42 84 56-123 
:<•̂ :̂•:•:•̂ :̂•:-.••:•:•:•:':•:•:•:'̂ :•:•:•;̂ •:•:•:̂ ':•:•̂ >: 

Heptachlor 0.5 0.0 0.43 86 40-131 
lAldrin 0.5 0.0 0.41 82 40-120 
Dieldrin 1.0 0.0 0.86 86 52-126 
Endrin 1.0 0.0 0.88 88 56-121 

4,4'-DDT 1.0 0.0 0.88 88 38-127 

Spike MSD MSD % Q C I imits 

Compound Added Concentration % Rec. RPD RPD R E C . 

Units ug/l ug/l % % : % „„; 

gamma-BHC (Lindane) 0.5 0.41 82 2 15 56-123 
Heptachlor 0.5 0.38 76 12 20 40-131 

Aldrin 0.5 0.41 82 0 22 40-120 
Dieldrin 1.0 0.89 89 3 18 52-126 
Endrin 1.0 0.99 99 12 21 56-121 

4,4'-DDT 1.0 0.85 85 3 4 f 38-127'.' 

mm mm" mm • T r ~ ! 1 ' i i * mm t~ • 



Semi-Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
RW-3 

Compound 
Units 
Phenol 

2-Chlorophenol 
1,4-Dichlorobenzene 

N-nitroso-Di-n-propylamine 
1,2,4-Trichlorobenzene 

4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 

2,4-Dinitrotoluene 
Pentachlorophenol 

Pyrene  

Spike 
Added 

75 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

Sample 
Concentration 

ug/l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MS 
Concentration 

«g/I 
47 
47 
27 
26 
33 
60 
35 
57 
49 
65 
50 

MS 
% Recovery 

% 
63 
63 
54 
52 
66 
80 
70 
76 
98 
87 
100 

QC Limits 
Rec. 

12-110 
27-123 
36-97 
41-116 
39-98 
23- 97 
46-118 
10-80 
24- 96 
9-103 
26-127 

Compound 
Spike 
Added 

MSD 
Concentration 

MSD% 
Recovery 

% 
RPD 

QC] Limits 

Units 
Phenol 

2-Chlorophenol 
1,4-Dichlorobenzene 

N-nitroso-Di-n-propylamine 
1,2,4-Trichlorobenzene 

4-Chloro-3-methylphenoI 
Acenaphthene 
4-Nitrophenol 

2,4-Dinitrotoluene 
Pentachlorophenol 

Pyrene 

_ 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

ug/l 
45 
50 
32 
25 
38 
54 
35 
63 
46 
61 
51 

-
 J 

% 
60 
67 
64 
50 
76 
72 
70 
83 
92 
81 
102 

% 
5 
6 
17 
4 
14 
11 
0 
9 
6 
7 
2 

KFD 
% 

REC 
% 

Units 
Phenol 

2-Chlorophenol 
1,4-Dichlorobenzene 

N-nitroso-Di-n-propylamine 
1,2,4-Trichlorobenzene 

4-Chloro-3-methylphenoI 
Acenaphthene 
4-Nitrophenol 

2,4-Dinitrotoluene 
Pentachlorophenol 

Pyrene 

_ 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

ug/l 
45 
50 
32 
25 
38 
54 
35 
63 
46 
61 
51 

-
 J 

% 
60 
67 
64 
50 
76 
72 
70 
83 
92 
81 
102 

% 
5 
6 
17 
4 
14 
11 
0 
9 
6 
7 
2 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

12-110 
27-123 
36-97 

41-116 
39*98 
23- 97 

4<Mi8 
10-80 
24- 96 
9-103 

26-127 



Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
RW-3 

Spike Sample MS MS QC Limits 

Compound Added Concentration Concentration % Recovery Rec. 

Units ug/l ug/l % % 
1,1 Dichloroethene 50 0 62 124 61-145 

Trichloroethene 50 0 53 106 71-120 

Benzene 50 0 56 112 76-127 
Toluene 50 0 52 104 76-125 

Chlorobenzene 50 0 55 110 75-130 

Spike MSD MSD% % Q C I iimits 
Compound Added Concentration Recovery RPD RPD REC 

Units ug/l % % • 

1,1 Dichloroethene 50 64 128 3.2 14 61-145 

Trichloroethene 50 56 112 5.5 14 71-120 

Benzene 50 58 116 3.5 11 76-127 

Toluene 50 55 110 5.6 13 76-125 

Chlorobenzene 50 57 114 3.6 13 75-130 



mm mm ws* -^m ms* *m m^- •• •• > « § I M m « aas » • 

Volatile Matrix Spike/Matrix Spike Duplicate Recovery 
MW-1 

Spike Sample MS MS QC Limits 

Compound Added Concentration Concentration % Recovery Rice* 
UR/1 % i i l l i i p i j i i i i 

1,1 Dichloroethene 50 0 57 114 61-145 
Trichloroethene 50 0 51 102 71-120 

Benzene 50 0 53 106 76-127 
Toluene 50 0 50 100 76-125 

Chlorobenzene 50 0 52 104 75430 

Spike MSD MSD % % QC Limits 
Compound Added Concentration Recovery RPD RPD R E C 

Units ita/l % % 
1,1 Dichloroethene 50 57 114 0 14 6M45 

Trichloroethene 50 52 104 2 14 71-120 
Benzene 50 55 110 4 11 76-127 

Toluene 50 51 102 2 13 76-125 

Chlorobenzene 50 54 108 4 13 75-130 
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Lindley'South[..Landfill. 

1.0 Notification 

Excavation Work Plan 

At least 7 days prior to the start of any activity that is anticipated to encounter 

remaining contamination, the site owner or their representative will notify 

the Department provided that such advance notice will not be required in the event 

of an emergency and as long as a follow-up description of the work is provided within 

48 hours. This notification will be made to the most current NYSDEC Project Manager. 

At this time it is the following: 

Valerie Woodward 
Engineering Geologist 
625 Broadway, 12th Floor 
Albany, New York 12233-7016 

Bart Putzig, P.E. 
Regional Hazardous Waste Remediation Engineer 
NYSDEC Region 8 
6274 Avon-Lima Road 
Avon, New York 14414-9519 

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; 

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

required chemical testing results. 
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Lindlev South Landfill 

2.0 Soil Screening Methods 

Excavation Work Plan 

Excavated soils are only believed to be from cap repair activities from areas with 

the landfill cap area. Excavated soils will undergo instrument based and field 

identification screening. Instrument based screening will consist of utilizing a 

photoionization detector (PID), and field identification screening will be based on visual 

and olfactory observations. Screening will be conducted from the excavator bucket on 

successive 2-foot lifts of soil removed from the excavation. This soil will be segregated 

as follows: 

• Material that requires analytical testing: 

• Soils generated from areas anticipated to contain remaining 

contamination with PID readings equal or greater to 50 ppm or that 

exhibit potential contamination through field identification screening. 

All soil that requires testing will be stockpiled in accordance with 

Section 3.0. 

• Material that requires off-site disposal under the criteria identified in 

Section 7.0: 

• Soils that required analytical testing based on the results of 

instrument based and field identification screening and were 

determined to have contaminant concentrations in excess of Part 

375 Protection of Groundwater Standards. Sampling and analytical 

testing will be conducted as outlined in Section 7.0. 

• Material that can be returned to the subsurface under the criteria identified 

in Section 7.0: 

• Soil for which PID readings were less than 50 ppm and did not 

exhibit signs of contamination through field identification screening 

• Soils that were tested and had concentrations less than Part 375 

Protection of Groundwater Standards. These soils must be 
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replaced in- kind, and not at a different depth from which they were 

removed. 

Soils outside of the "Limits of Remaining Contamination" shown on Figure 2 in 

the SMP can be assumed to be clean. Instrument based screening is not required to be 

conducted in areas outside of the "Limits of Remaining Contamination". However, if 

field identification screening identifies new areas of contamination, then testing will be 

conducted as outlined above. 
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3.0 Stockpile Methods 

Soil stockpiles will be continuously encircled with a berm and/or silt fence. 

Straw bales will be used as needed near catch basins, surface waters and other 

discharge points. 

Stockpiles will be kept covered at all times with minimum 6-mil reinforced plastic 

sheeting, and covered with the same. The cover will be weighted with sandbags, tires, 

rope, or other means which do not penetrate the membrane. Stockpiles will be routinely 

inspected and damaged 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 NYSDEC. 
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4.0 Materials Excavation and Load Out 

Excavation Work Plan 

A qualified environmental professional or person under their supervision will 

oversee all invasive work from areas anticipated to contain contamination and the 

excavation and load-out of all material that requires testing as outlined in Section 2.0. 

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 prior to the start of subsurface 

work. Dig Safely NY will be contacted in accordance with State and Local utility 

clearance requirements. 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 NYS DOT requirements (and all other applicable transportation requirements). 

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

evidence of off-site soil tracking. 
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5.0 Materials Transport Off-Site 

Excavation Work Plan 

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. Copies of 

operating permits for the waste disposal facility; waste transporter permits for all 

vehicles utilized for transporting; sampling and analysis requirements of the disposal 

facility; and the certified scale house weigh tickets will be required to be submitted. 

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. Truck transport 

routes are as follows: 

To get to New Bath Landfill: 

Depart Gibson Road toward Stowell Road 0.7 miles 

Turn Left onto Clendenning Road/ CR-5 2.4 miles 

Take ramp left and follow signs for US-15 North 5.7 miles 

Take ramp left for RT-86 West toward Rochester 19.4 miles 

At exit 38, take ramp right for RT-54 toward 0.2 miles 
Hammondsport/ Bath 

Turn right onto RT-54/ W Washington St 0.1 miles 

Bear right onto W Morris Street 0.4 miles 

Turn right onto Railroad Avenue 292 feet 

Road name changes to Cohocton Street 0.1 miles 

Turn right onto Cameron St/ CR-10 1.7 miles 

Turn right onto Turnpike Road arrive at New Bath Landfill 79 Feet 

All trucks loaded with site materials will exit the vicinity of the site using only 

approved truck routes. Additional caution must be exercised, and any spills must be 

promptly managed and remedied. This is the most appropriate route and takes into 
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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 site remediation and development. 

Queuing of trucks will be performed on-site in order to minimize off-

site disturbance. Off-site queuing will be prohibited. 
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6.0 Materials Disposal Off-Site 

Excavation Work Plan 

All material that is deemed to require off-site disposal as determined by methods 

outlined in Section 2.0 will be transported and disposed in accordance with all local, 

State (including 6NYCRR Part 360) and Federal regulations. Based upon the site 

history and investigation to date, it is unlikely that on-site soils contain hazardous waste 

characteristics. However, contractors working on the site shall be responsible for 

assessing material coming out of the ground and making hazardous waste 

determinations pursuant to State and Federal regulations. All soil waste 

characterization testing will be provided prior to offsite disposal of any soil. If disposal of 

soil/fill from this site 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 

NYSDEC. Unregulated off-site management of materials from this site will not occur 

without formal NYSDEC approval. 

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

excitation 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 quantities 

and associated documentation will be reported to the NYSDEC in the Periodic Review 

Report. This documentation will include: waste profiles, test results, facility acceptance 

letters, manifests, bills of lading and facility receipts. 
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7.0 Materials Reuse On-Site 

Excavation Work Plan 

All material requiring testing, as outlined in Section 2.0, that is generated from 

areas within the landfill cap area shall be sampled and analyzed by an analytical 

laboratory approved by NYSDEC if determined to be reused. Results shall be compared 

to NYSDEC Part 375 Protection of Groundwater Standards to determine suitability for 

on-site reuse. Samples shall be collected in accordance with DER-10 and analysis shall 

be the full list of analytes (TCL volatiles and semi-volatiles) contained in NYSDEC Part 

375 at the time of excavation. All excavated soil shall be stockpiled as described in 

Section 3.0 pending analysis or reuse. 

Soil generated from below the landfill cap from repair measures can be replaced 

in-kind as long as engineering/institutional controls are in-place without regard for 

whether concentrations would exceed Part 375 Protection of Groundwater Standards. 

Soil generated from areas outside of the "Limits of Remaining Contamination" are 

assumed to be clean, and can be reused without additional testing as long as there are 

no signs of contamination through field identification screening. Any structural 

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

results will be reported to the NYSDEC for acceptance. Concrete crushing or 

processing on-site will not be performed without prior 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. 
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8.0 Fluids Management 

Excavation Work Plan 

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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9.0 Cover System Restoration 

Excavation Work Plan 

After the completion of any invasive activities the cover system will be restored in 

a manner that complies with the Site Management Plan. The demarcation layer, 

consisting of orange snow fencing material or equivalent material will be replaced to 

provide a visual reference to the top of the 'Anticipated Remaining Contamination Zone', 

the zone that requires adherence to special conditions for disturbance of areas 

anticipated to contain remaining contaminated soils defined in this Site Management 

Plan. If the type of cover system changes from that which exists prior to the excavation, 

this will constitute a modification of the cover element of the remedy and the upper 

surface of the "Anticipated Remaining Contamination Zone". A figure showing the 

modified surface will be included in the subsequent Periodic Review Report and in any 

updates to the Site Management Plan. 
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10.0 Backfill from Off-Site Sources 

All materials proposed for import onto the site will be approved by the qualified 

environmental professional and will be in compliance with provisions in this SMP prior to 

receipt at the site. Source areas must be reviewed for current and past use and soil 

shall be sampled at an appropriate frequency to determine whether there is presence of 

TAL metals, TCL volatiles and semi-volatiles, dioxins/furans, and PCBs. Material from 

industrial sites, spill sites, or other environmental remediation sites or potentially 

contaminated sites will not be imported to the site. 

All imported soils will meet the backfill and cover soil quality standards 

established in 6NYCRR 375-6.7(d). Soil material shall be free of debris, roots, wood, 

scrap material, vegetable matter, refuse, soft unsound particles, frozen, deleterious, or 

objectionable materials. 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 NYSDEC. Solid waste will not be imported onto 

the site. 

Trucks entering the site with imported soils will be securely covered with tight 

fitting covers. Imported soils will be stockpiled separately from excavated materials and 

covered to prevent dust releases. 
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11.0 Stormwater Pollution Prevention 

If the NYSDEC determines that a Stormwater Pollution Prevention Plan is 

applicable, the following conditions shall be adhered to (in addition to other conditions 

required by the NYSDEC): 

• Barriers and hay bale checks will be installed and inspected once a 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 

NYSDEC. All necessary repairs shall be made immediately. 

• Accumulated sediments will be removed as required to keep the barrier 

and hay bale check functional. 

• All undercutting or erosion of the silt fence toe anchor shall be repaired 

immediately with appropriate backfill materials. 

• Manufacturer's recommendations will be followed for replacing silt fencing 

damaged due to weathering. 

• Erosion and sediment control measures identified in the SMP shall be 

observed to ensure that they are operating correctly. Where discharge 

locations or points are accessible, they shall be inspected to ascertain 

whether erosion control measures are effective in preventing significant 

impacts to receiving waters. 

• Silt fencing, straw wattles, fiber rolls, or hay bales will be installed around 

the entire perimeter of the construction area. 

• Sediment shall not be tracked onto adjacent roadways. Erosion and 

sediment control measures will include dust control and a stabilized 

construction entrance, as well as catch basin inlet protection on adjacent 

roadways where inlet grates are located. 

• Any sediment or dust tracked onto local or state roadways will be promptly 

removed and properly disposed of. 
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• Any materials that pose potential for stormwater pollution (fuel canisters, 

lubricants, etc) will be stored inside or under cover. 

• All erosion and sediment control measures will be installed in accordance 

with the most recent version of the NYS Blue Book (New York State 

Standards and Specifications for Erosion and Sediment Control). 

• Inspections will be required per the most recent SPDES General Permit, 

and shall be conducted by a qualified inspector per NYSDEC 

requirements. 

If the cumulative disturbance is over 1 acre (including clearing and grubbing), 

adherence to NYSDEC guidelines is required as is attainment of the proper SPDES 

General Permit for Stormwater Discharges from Construction Activity by submission of a 

Notice of Intent (NOI) to the Department and preparation of a stormwater pollution 

prevention plan (SWPPP). The SWPPP shall be prepared for the proposed site work by 

a qualified professional per NYSDEC requirements. All elements required to be in the 

SWPPP are identified in the SPDES General Permit. Items required for recordkeeping 

and posting at the site are identified in the SPDES General Permit as well, and this must 

be adhered to. The owner/operator can file a Notice of Termination (NOT) with the 

NYSDEC once site work is complete and the site is stabilized. 

A copy of the applicable SPDES General Permit and necessary forms can be 

obtained from NYSDEC website or from the regional office. 
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12.0 Contingency Plan 

Excavation Work Plan 

If underground tanks or other previously unidentified contaminant sources are 

found during post-remedial subsurface excavations or development related 

construction, excavation activities will be suspended until sufficient equipment is 

mobilized to address the condition. 

Sampling will be performed on product, sediment and surrounding soils, etc. as 

necessary to determine the nature of the material and proper disposal method. 

Chemical analysis will be performed for full a full list of analytes (TAL metals; TCL 

volatiles and semi-volatiles, TCL pesticides and PCBs), unless the site history and 

previous sampling results provide a sufficient justification to limit the list of analytes. In 

this case, a reduced list of analytes will be proposed to the 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 

NYSDEC's Project Manager. Reportable quantities of petroleum product will also be 

reported to the NYSDEC spills hotline. These findings will be also included in the 

periodic reports prepared pursuant to Section 5 of the SMP. 
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13.0 Community Air Monitoring Plan 

Excavation Work Plan 

13.1 Air Monitoring Procedures 

The Project Manager or designee will conduct air monitoring in 

accordance with the New York State Department of Health (NYSDOH) 

Community Air Monitoring Plan. Direct reading instruments will be calibrated in 

accordance with manufacturer's requirements and the results of the calibration 

will be documented. 

This Community Air Monitoring Plan (CAMP) sets forth the procedures 

for performing real-time monitoring for volatile organic compounds (VOCs) and 

particulates (i.e., dust) at the downwind perimeter of each designated work area 

with respect to specific activities to be completed as part of the remedial 

investigation. 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 or nearby 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. 

Continuous monitoring will be required for all subsurface intrusive 

activities as determined by a qualified environmental professional. Subsurface 

intrusive activities include, but are not limited to, soil excavation and handling, 

and test pitting or trenching. 

Periodic monitoring for VOCs will also be required during non-intrusive 

activities such as the collection of surface soil and sediment samples or the 

collection of groundwater samples from existing monitoring wells. "Periodic" 
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monitoring during surface soil, sediment, and groundwater sample collection 

activities will consist of taking a reading upon arrival at a sample location, 

monitoring while opening a well cap or overturning soil, monitoring during well 

bailing/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. 

VOCs will be monitored at the downwind perimeter of the immediate 

work area (i.e., the exclusion zone) on a continuous basis. Upwind 

concentrations will be measured at the start of each workday and periodically 

thereafter to establish background conditions. 

• If the ambient air concentration of total organic vapors at the 

downwind perimeter of the work area or exclusion zone exceeds 

five (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 five (5) ppm over 

background, work activities can resume with continued monitoring. 

• 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. 

• If the organic vapor level is above 25 ppm at the perimeter of 

the work area, activities must be shut down. 
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All 15-minute readings will be recorded and available for New York 

State Department of Environmental Conservation (NYSDEC) and NYSDOH 

personnel to review. Instantaneous readings, if any, used for decision making 

purposes will also be recorded. 

Particulate concentrations will also be monitored continuously at the 

upwind and downwind perimeters of the exclusion zone or work area. The 

particulate monitoring will 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 will be 

equipped with an audible alarm to indicate exceedance of the action level. In 

addition, fugitive dust migration will be visually assessed during all work 

activities. 

• If the downwind PM-10 particulate level is 100 micrograms per 

cubic meter (mcg/m ) greater than background (upwind 

perimeter) for the 15- minute period or if airborne dust is 

observed leaving the work area, then dust suppression 

techniques will be employed. Work may continue with dust 

suppression techniques if downwind PM-10 particulate levels do 

not exceed 150 mcg/m above the upwind level and if 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/m above the 

upwind level, work must be stopped and a re-evaluation of 

activities initiated. Work can resume if dust suppression 

measures and other controls are successful in reducing the 
-a 

downwind PM-10 particulate concentration to within 150 mcg/m 

of the upwind level and in preventing visible dust migration. 
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All readings will be recorded and available for NYSDEC and NYSDOH 

personnel to review. 

Table 1. Monitoring Protocols and Contaminant Action Levels 

Contaminant/ 
Atmospheric 

Condition 
Monitoring 
Equipment Monitoring Protocol 

Breathing Zone* Action Level 
Concentrations 

Contaminant/ 
Atmospheric 

Condition 
Monitoring 
Equipment Monitoring Protocol 

Monitored Level for 
Mandatory 

Respirator Use** 

Monitored Level for 
Mandatory 

Work Stoppages*"' 

VOCs 
Photoionization 

detector (PID) with 
an 11.7 eV lamp 

Initially readings will be 
recorded every 15 minutes. 

If no sustained readings 
are obtained in the breathing 

zone, readings will be 
recorded every 30 minutes. 

5 ppm above 
background 

25 ppm above 
background 

Particulates 
Mini Ram or 
Dusttrak or 
Equivalent 

Three times daily when work 
is being conducted that can 

generate dust, e.g. 
monitoring well installation, 

test pits 

150 ug/m J at fence 
line (institute 

engineering controls to 
control dust) per 

NYSDEC 
TAGM 4031 

*Monitoring performed in the breathing zone for sustained readings of 5 minutes or more. Monitor source first; if the 
source is near or above the action level concentration, monitor in the breathing zone. 

"Monitored levels will require the use of approved respiratory protection specified in the Health and Safety Plan. 
***Consult the Project Manager. 

These air sampling locations will be adjusted on a daily or more 

frequent basis based on actual wind directions to provide an upwind and at 

least two downwind monitoring stations. Fixed monitoring stations shall be 

located at the northern and eastern site perimeters, regardless of wind 

direction, as there are potential sensitive receptors in those vicinities. 

Exceedances of action levels listed in the CAMP will be reported to 

NYSDEC and NYSDOH Project Managers. 
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14.0 Odor Control Plan 

Excavation Work Plan 

This odor control plan is capable of controlling emissions of nuisance odors 

off- site. 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 all nuisance odors have been abated. NYSDEC 

and NYSDOH will be notified of all odor events and of any other complaints about 

the project. Implementation of all odor controls, including the halt of work, is the 

responsibility of the property owner's Remediation Engineer, and any measures that 

are implemented will be discussed in the Periodic Review Report. 

All necessary means will be employed to prevent on- and off-site nuisances. At 

a minimum, these measures will include: (a) limiting the area of open excavations and 

size of soil stockpiles; (b) shrouding open excavations with tarps and other covers; and 

(c) using foams to cover exposed odorous soils. If odors develop and cannot be 

otherwise controlled, additional means to eliminate odor nuisances will include: (d) 

direct load-out of soils to trucks for off-site disposal; (e) use of chemical odorants in 

spray or misting systems; and, (f) use of staff to monitor odors in surrounding 

neighborhoods. 

If nuisance odors develop during intrusive work that cannot be corrected, or 

where the control of nuisance odors cannot otherwise be achieved due to on-site 

conditions or close proximity to sensitive receptors, odor control will be achieved 

by sheltering the excavation and handling areas in a temporary containment 

structure equipped with appropriate air venting/filtering systems. 
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15.0 Dust Control Plan 

Excavation Work Plan 

A dust suppression plan that addresses dust management during invasive 

on- site work will include, at a minimum, the items listed below: 

• Dust suppression will be achieved through the use of a dedicated on-

site water truck for road wetting. The truck will be equipped with a water 

cannon capable of spraying water directly onto off-road areas including 

excavations and stockpiles. 

Clearing and grubbing of larger sites will be done in stages to limit 

the area of exposed, unvegetated soils vulnerable to dust 

production. 

• Gravel will be used on roadways to provide a clean and dust-free 

road surface. 

• On-site roads will be limited in total area to minimize the area required 

for water truck sprinkling. 
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16.0 Other Nuisances 

Excavation Work Plan 

If necessary, 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 

remedial work. 

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 D 

Landfill Inspection Log 
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LINDLEY SOUTH LANDFILL - STEUBEN COUNTY DATE: 

POST-CLOSURE FIELD INSPECTION REPORT FORM INSPECTOR: 

ENTRANCE AND PERIMETER 

Entrance Driveway & Service Road Conditions pood fair poor 

Culverts good fair poor 

Tree pats Sign Conditions ô ood fair poor 

Fence/Gate Conditions good fair poor locked 

Drainage Channels clear sediment oluoosd 

Perimeter Drains clear sediment Dluooed 

Evidence of Trespass yes no 

Evidence of Vehicle Use yes no 

Other 

Unauthorized Materials Present yes no where 

Uncovered Areas yes no where 

Vegetative Cover Conditions good fair poor 

Evidence of Vectors yes no where 

Evidence of Erosion yes no where 

Evidence of Ponded Water yes no where 

Evidence of Leachate Seepage yes no where 

Other 

Gas Vents secure damaged 

Monitoring Wells/Piezometer secure damaged 

Surface Water Monitoring Locations flowing blocked 

Other 

COMMENTS 
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